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VERSION CONTROL
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11 10/26/2002 ) Update default peg instruction
PURPOSE

This document describes the FIX messages supported only for BNP Paribas’ US-based Alternative Trading System, Cortex
ATS. The document is specific to the trading of US Equities. All counterparties must certify their trading system prior to
being promoted or having access to the production environment. This document also assumes that prior knowledge and
understanding of the FIX Protocol specification that can be referenced at http://www.fixprotocol.org/specifications.

CONTACTS

Cortex Equities Americas
cortex.equities.amrs@bnpparibas.com
+1-212-841-3600



http://www.fixprotocol.org/specifications
mailto:cortex.equities.amrs@bnpparibas.com

OVERVIEW

Matching

Cortex ATS matches orders based on a strict price/time priority. Cortex ATS will match orders at or within the National Best
Bid/Offer and in compliance to the Limit Up/Limit Down Rule. The only exception to price/time priority is if Cortex’s Anti-
Crossing logic supersedes a potential crossing opportunity (see the Anti-Crossing Logic section for more details).

Cortex ATS provides price improvement to the taker of liquidity where applicable.
Cortex ATS supports odd lots.

By default, Cortex ATS does not allow matching during a locked market. Cortex ATS will support functionality to allow
matching during 1) a locked market where the NBB = NBO or 2) matching when either the NBB = LU OR NBO = LD. The
default configuration for each participant for settings 1) and 2) is not to match.

Please review the Cortex ATS FAQ supplemental document for matching examples.

Anti-Crossing Logic

Cortex ATS supports the ability to prevent a participant from crossing opportunities in the pool with their own flow or other
participants. This functionality is referred to as the Anti-Crossing logic.

= Prevent Self-Crossing: At the firm-level or session-level, a Liquidity Partner can opt-out from crossing with their order
flow. Self-Crossing is allowed by default.

» Counterparty: At the firm-level, session-level or order-level, a Liguidity Partner can request not to cross with other
participant(s) as defined by the counterparty segmentation rules as described in the current ATS-N filing and FAQ. By
default, participants interact with all flows types in the pool.

Eligible Stocks
ALl RegNMS eligible securities.

Hours of Operation

Cortex ATS will start to accept orders at 8:00 A.M. EST.

Cortex ATS will match orders between 9:30 A.M. EST and 4:00 P.M. EST. Cortex will not match orders in a symbol until the
primary exchange for that symbol is open.

Trades are reported to the tape via the NASDAQ Trade Reporting Facility.

Cortex ATS may not be accessible after 4:15 P.M. EST due to system maintenance.

Cancel-on-Disconnect (COD)
All open orders will be canceled after 4:00 P.M. EST.

All sessions are configured with Cancel-on-Disconnect by default. When new sessions are on-boarded, this is the default
setting.

If you stop heartbeating after exceeding the heartbeat interval (tagl08), and there is no response to our ‘Test Request’
message (tag35=1), then Cortex will enforce Cancel-On-Disconnect by disconnecting your session, canceling your orders,
and once you re-connect you'll receive the cancellations. The heartbeat interval is determined based on the value in
tagl08 specified in the ‘LogOn’ message (tag35=A). If a socket disconnect occurs, Cortex will enforce Cancel-On-
Disconnect immediately.

Capacity and Latency

Cortex ATS is designed to withstand 2,000 orders per second per FIX session before latency degradation becomes obvious.
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DropCopy Functionality

Cortex ATS can send ‘dropcopies’ of all executions from multiple sessions into a single drop copy session. By default, Cortex
ATS will only send ‘fills’ (tag150=F) on a dropcopy session.

Risk Controls

Cortex ATS supports the following pre-trade risk checks:

Maximum Daily Notional Can be configured per FIX session or across multiple sessions for a given
client. Total daily notional amounts exceeding this limit will be rejected.

Maximum Order Notional Order notional amounts exceeding this limit will be rejected.
Maximum Order Quantity Order quantities exceeding this limit will be rejected.
Clearly Erroneous/Limit Price Checks Limit price check for orders to prevent clearly erroneous executions. If the

order limit price is a certain percentage of a threshold away from the last
bid/offer of the security, the order will be rejected. Price thresholds are
defined as:

X <$1-75%

$1.00 <= x < $10.00 - 50%

x >=$10 - 20%

Order Types

The order types supported by Cortex ATS are Day/IOC Market, Limit, Market/Far-touch Peg, Primary/Near-touch Peg, and
Midpoint Peg orders as depicted below.

Market/ Primary/
FIX 4.2 Market Order Limit Order arket imary Midpoint Peg
Far-touch Peg Near-touch Peg
D D D D D

MsgType

(tag35)

OrderType 1 2 3 p p

(tag40)

Execlnst* 1 1 l<space>P l<space>R 1<space>M
(tagl8) or P<space>1 or R<space>1 or Ms<space>1
TimelnForce 0 (Day) or 0 (Day) or 0 (Day) or 0 (Day) or 0 (Day) or
(tag59) 3(10C) 3(10C) 3(10C) 3 (10C) 3(10C)

*All orders must be marked ‘NOT HELD' with tag18 containing ‘1’

*Peg orders received without a peg type
instruction will default to Market Peg
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Minimum Quantity Functionality

Cortex ATS supports ‘MinQty’ in tagll0 on New (tag35=D) and Cxl/Replace (tag35=QG). Cortex ATS will not
aggregate/bundle orders to meet the quantity specified in tag110.

1.

If the ‘New’ order does not contain ‘MinQty’, and subsequently the order is ‘Cxl/Replace’ with the ‘MinQty’ tag included,
then Cortex ATS will accept the ‘Cxl/Replace’ request, and process the ‘MinQty’.

If the ‘New' order contains '‘MinQty’, and subsequently the order is ‘Cxl/Replace’ with '‘MinQty’ omitted, then the
‘Cxl/Replace’ request will be accepted and ‘MinQty’ will be excluded.

If Cortex ATS receives a request to ‘Cxl/Replace’ an order that is partially filled, where ‘MinQty’ greater than ‘OrderQty’,
then the ‘Cxl/Replace’ request is rejected.

If Cortex ATS receives a request to ‘Cxl/Replace’ an order that is partially filled order, where ‘MinQty’ equal to ‘Order
Qty’, then the ‘Cxl/Replace’ request is rejected.

On a partially filled order, when the ‘LeavesQty’ < 'MinQty’, by default, the Cortex ATS will reset the ‘MinQty’ to equal
‘LeavesQty’ and will cross with any opposite side order equal or greater than ‘LeavesQty’. Clients may choose to have
such orders automatically cancelled back instead. To enable this feature, please request it during FIX certification.

A MinQty can be automatically applied to any of the counterparty groups described in Q21 through the use of a
MinQty/Counterparty rule. To enable this feature, please request it during FIX certification. Please note that the MinQty
values specified in the MinQty/Counterparty rule take precedence over the value in tag 110 on an order. The
MinQty/Counterparty rule may be specified on an order in FIX tag 9110. Please see the FAQ for more information.

Erroneous Trades

Cortex ATS will follow the clearly erroneous rulings communicated by SROs and bust/break trades as needed.

The Trade Desk will ensure that the trades are removed from NASDAQ Trade Reporting Facility and that clearly erroneous
trades are not booked.

Compliance

For Regulatory reporting, use the following:

MIC Code or ISO Code or Last Market (tag30) = BNPC

Clearing Firm = 2154

Trade Reporting Facility and Market Participant 1D = BNPX

Executing Broker = BNPX

Sent to Firm MPID = BNPX

Destination Code = M

Recipient Type = M

Bloomberg Advertised Volume is BNPS and combined with all of BNPP's flow



SESSIONS

If a FIX tag within this range: 1-5000 is not explicitly supported by Cortex ATS then your message will be rejected. Tags
within this range: 5000 - 9999 will be ignored.

If a FIX tag is repeated in a message, Cortex ATS will process the first occurrence of the tag in the message.

Standard Message Header

BeginString Y Must be first field in message

9 BodyLength Y Must be second field in message

35 MsgType Y Must be third field in message

34 MsgSegNum Y Integer message sequence number.

49 SenderComplD Y SenderComplD. Assigned by Cortex ATS

56 TargetComplD Y BNPC

52 SendingTime Y Time of message transmission (always expressed in UTC (Universal
Time Coordinated, also known as 'GMT")

50 SenderSublID N Ignored.

57 TargetSubID N Ignored.

43 PossDupFlag N Always required for retransmitted messages, whether prompted by
the sending system or as the result of resend request

97 PossResend N Required when message may be duplicate of another messages sent

under a different sequence number

Standard Message Trailer

SignatureLength Required when trailer contains signature. Note: Not to be included
within SecureData (91) field

89 Signature N Note: Not to be included within SecureData (91) field
10 CheckSum Y (Always unencrypted, always last field in message)
Logon
I S T
Standard Header MsgType =
98 EncryptMethod Y Not supported.
108 HeartBtint Y Heartbeat Interval
141 ResetSegNumFlag N Supported.
95 RawDatalength N Not supported.
93 RawData N Not supported.

Standard Trailer Y
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Sequence Numbers

Sequence numbers, both inbound and outbound, will be reset to 1 every day. The recommended heartbeat interval is 30
seconds.

Resend Request and Sequence Reset

The Heartbeat Interval that is specified in the Logon message will be used to make sure that your connection is alive and
functioning. If inactivity is detected for a period longer than the Heartbeat, Cortex ATS will send a Test Request to
determine if you are still active. If there is no response to the Test Request within a period of 2.4*Heartbeat Interval from
the last message received from you, then Cortex ATS will immediately close the connection.

Heartbeat

A Heartbeat message should be sent if the agreed upon ‘HeartBtInt’ has elapsed since the last message was sent.

Test Request

The Heartbeat Interval that is specified in the Logon message will be used to make sure that your connection is alive and
functioning. If inactivity is detected for a period longer than the Heartbeat, Cortex ATS will send a Test Request to
determine if you are still active. If there is no response to the Test Request with a period of 2.4*Heartbeat Interval, then
Cortex ATS will immediately send a logout message and the connection will be closed.

Reject

Session level rejects are used to indicate violations of the session protocol, or missing fields.

Business Reject

All application level messages that fulfill session level rules but violate business logic (e.g., invalid order type or invalid
order quantity) will be rejected by sending Execution Report (MsgType = 8) with appropriate values for OrdStatus and
ExecType.

Logout

A Logout message should be sent by the counterparty by 4:15 PM EST to close the FIX session.

FIX MESSAGES TYPES

Administrative Messages

= Standard FIX administrative messages are supported

Incoming Messages

= New Order - Single
= Order Cancel Request

= Order Cancel/Replace Request (Order Modification Request)

Outgoing Messages
= Execution Report

= QOrder Cancel Reject



New Order Single

11

21
18

60

55
65
54

38
40

44

110
47

59

114

5700
1688

109
115
9110

MsgType
Account

ClordID

HandlInst

ExecInst

TransactTime

Symbol
SymbolSfx
Side

OrderQty
OrdType

Price

MinQty
Rule80A

TimelnForce

LocateReqd

LocateBroker

ShortSaleExemptionReason

ClientID
OnBehalfOfComplD
MinQtyCounterpartyRule

FIX MESSAGES TYPES (CONTD.)

MsgType =D

May be used in Anti-Internalization Logic.

Reflected back on execution reports associated with this order (optional).
Unique ID for the day. Should be 22 characters or less. Duplicate ClOrdld's
will be rejected.

1 = Automated execution order, private, no Broker intervention

Not Held = "1’ (required for ATS)

Instructions for order handling for pegging (optional).

Midpoint Peg =

Market Peg =

Primary Peg = 'R’

Example for Midpoint Peg with Not Held instruction = ‘1 M’ or 'M 1".
Note there is a <space> between ‘1" and 'M".

Time the order was initiated by the counterparty. Must be in GMT
timestamp

Symbol (upper case).

Required if applicable

Buy =

Sell =2’

Sell Short ='5’

Sell Short Exempt = ‘6’

Number of shares for this order.

Market = "1’

Limit = "2’

Pegged="P’

Limit Price for the Limit orders. Required on Limit Orders.

Minimum fill quantity (optional).

Agency =
Principle = 'P'
Day = 0" (default)
l10C = "3

= Indicated the broker is not required to locate. Required for Sell Short
orders.

String. Required locate code for Sell Short orders.

0 = Exemption Reason Unknown

1 = Incoming Short Sale Exempt

2 = Above National Best Bid (Broker Dealer Provision)
3 = Delayed Delivery

4 = 0dd-Lot

5 = Domestic Arbitrage

6 = International Arbitrage

7 = Underwriter or Syndicate Distribution
8 = Riskless Principal

9 = VWAP

May be used in Anti-Internalization Logic
May be used in Anti-Internalization Logic

ID of the rule that will be applied to the order.



Execution Report

52
20

17
19

11

41

37
39

103

55
65
54

38
40

44
110
47

59

76

MsgType
SendingTime

ExecTransType

ExecID
ExecRefID

ClOrdid

OrigClOrdID

OrderID
OrdStatus

OrdRejReason

Account

Symbol
SymbolSfx
Side

OrderQty
OrdType

Price
MinQty
Rule80A

TimelnForce

ExecBroker

FIX MESSAGES TYPES (CONTD.)

MsgType =
GMT date-time that message was sent.

New = '0'
Cancel ='1"
Correct = 2!

Day-unique ID of execution.

Only present when ExecTranstype = Cancel (1) or Correct (2)

ClOrdID of the order being accepted, executed, or rejected, of CLOrdID of
the cancel.

CLlOrdID of the order being cancelled/replaced.

OrderID supplied by BNP Paribas.

State of the order.
New ='0'
Partially Filled =
Filled = '2'
Cancelled =
Replaced =
Rejected =

Only when ExecType is Rejected (8).

Reflected back on execution reports associated with this order (optional).

Symbol (upper case)
Required if applicable.

Buy =

Sell =2

Sell Short = '5'

Sell Short Exempt = '6'

Number of shares for this order.

Market = '1'
Limit = '2'
Pegged="P'

Limit Price for the Limit orders.
Minimum fill quantity (optional).
Agency =

Principle = 'P'

Day =

l0C ="'3'

Identifies executing broker.
'‘BNPC'= BNPP Cortex ATS



Execution Report (continued)

31
14
6

60
58
150

151
851

376

1688

LastShares
LastPx
CumQty
AvgPx

TransactTime
Text
ExecType

LeavesQty
LastLiquiditylnd

CrossID

ShortSaleExemptionReason

Order Cancel Request

11

41
37
60

55

65
54

MsgType
ClOrdid

OrigClOrdID
OrderID
TransactTime

Symbol

SymbolSfx
Side

FIX MESSAGES TYPES (CONTD.)

Quantity of shares traded on this message.

Y Price on this message for only this number of shares.
Y Cumulative quantity of shares executed for this order.
Y Average Price of executions for this order weighted by trade size. Zero if
CumQty is zero.
Y Time of acknowledgement generation. GMT timestamp
N If present, indicates reason for reject or cancel.
Y New ='0'
Partial Fill ='1'
Fill = '2'
Cancelled = '4'
Replaced ='5'
Rejected = '8'
Y Quantity of shares open for the order.
Y For fills only

Added Liquidity =
Removed Liquidity =

N A CrossID is a unique identifier of a match between a buy and a sell. Both
the buyer and seller on a single transaction receive the same CrossID but
separate ExeclDs.

N 0 = Exemption Reason Unknown
1 = Incoming Short Sale Exempt
2 = Above National Best Bid (Broker Dealer Provision)
3 = Delayed Delivery
4 = 0dd-Lot
5 = Domestic Arbitrage
6 = International Arbitrage
7 = Underwriter or Syndicate Distribution
8 = Riskless Principal
9 = VWAP

MsgType =
Y Unique ID for the day. Should be 22 characters or less. Duplicate
ClOrdld's will be rejected.
Y CLOrdID of the order to cancel.
N OrderID supplied by BNP Paribas on the order acknowledgement.
Y Time cancel initiated/released. Must be in GMT timestamp
Y Symbol (upper case).
Y Required if applicable
Y Buy =1’
Sell =2’

Sell Short =5’
Sell Short Exempt = ‘6’
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Order Cancel Reject

MsgType MsgType =
11 Clordld Y Unique ID for the day. Should be 22 characters or less. Duplicate
ClOrdld’s will be rejected.
41 OrigCLOrdID Y ClOrdID of the order to cancel.
37 OrderID Y OrderlID supplied by BNP Paribas on the order acknowledgement.
39 OrdStatus Y OrdStatus of order that failed to be cancelled.
102 CxLRejReason Y All valid FIX values
58 Text Y Free form text message
434 CxLRejResponseTo Y Identifies the type of request that a Cancel Reject is in response to.

Order Cancel/Replace Request

MsgType MsgType =
1 Account Y Reflected back on execution reports associated with this order (optional).
11 ClOrdld Y Unique ID for the day. Should be 22 characters or less. Duplicate
ClOrdld’s will be rejected.
41 OrigClOrdID Y CLlOrdID of the order to cancel/replace.
21 Handllnst Y Required on replace requests.
18 ExecInst Y Not Held = ‘1" (required for ATS)

Instructions for order handling for pegging (optional).

Midpoint Peg = ‘M’

Market Peg = 'P'

Primary Peg = 'R’

Example for Midpoint Peg with Not Held instruction = ‘1 M’ or ‘M 1’

60 TransactTime Y Time the order cancel order replace request was initiated by the
counterparty. Must be in GMT timestamp

55 Symbol Y Symbol (upper case).

65 SymbolSfx N Required if applicable.

54 Side Y Buy =1’
Sell =2’

Sell Short ='5’
Sell Short Exempt = ‘6’

38 OrderQty Y Number of shares for this order.
40 OrdType Y Market = ‘1’
Limit = 2’
44 Price N Limit Price for the Limit orders.
110 MinQty N Minimum fill quantity (optional).
47 Rule80A Y Valid values as per the FIX protocol.
59 TimelnForce N Day = ‘0’ (default)
10C =3’
114 LocateReqd N ‘N’ = Indicated the broker is not required to locate. Required for Sell

Short orders.
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Order Cancel/Replace Request (continued)

5700  LocateBroker String. Required locate code for Sell Short orders.

1688  ShortSaleExemptionReason 0 = Exemption Reason Unknown
1 = Incoming Short Sale Exempt
2 = Above National Best Bid (Broker Dealer Provision)
3 = Delayed Delivery
4 = 0dd-Lot
5 = Domestic Arbitrage
6 = International Arbitrage
7 = Underwriter or Syndicate Distribution
8 = Riskless Principal
9 = VWAP

9110 = MinQtyCounterpartyRule N ID of the rule that will be applied to the order.

Symbology

Suffix (Tag 65)

Series (or Class) A-T and V-Z <v> Z77/A
Series (or Class) A-T and V-Z When Issued <v>WI Z77/AWI
Preferred PR ZZ7/PR
Preferred Series A-T & V-Z PR<v> Z777/PRA
Preferred Series A-T & V-7 Called PR<v>CL 777/PRACL
Preferred Series A-T & V-Z Called When Issued PR<v>WI| 777/PRAWI
Preferred When Issued PRWI 777/PRWI
Preferred Called PRCL Z77/PRCL
Rights RT Z77/PT
Units (a combination of securities composed of two or more of warrants, = U 777/U
common stocks, preferred stocks and/or bonds)
When Issued WI Z77/WI
CONTACTS Cortex Equities Americas cortex.equities.amrs@bnpparibas.com +1-212-841-3600
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Legal Notice: This document is CONFIDENTIAL AND FOR DISCUSSION PURPOSES ONLY; it constitutes a marketing communication and has been prepared by a Sales and Marketing function within BNP
Paribas and/or its subsidiaries or affiliates (collectively “we” or “BNP Paribas”). As a confidential document it is submitted to selected recipients only and it may not be made available (in whole or in part) to
any other person without BNP Paribas’ written consent.

This document is not a recommendation to engage in any action, does not constitute or form any part of any offer to sell or issue and is not a solicitation of any offer to purchase any financial instrument, nor
shall it or any part of it nor the fact of its distribution form the basis of, or be relied on in connection with, any contract or investment decision. To the extent that any transaction is subsequently entered into
between the recipient and BNP Paribas, such transaction will be entered into upon such terms as may be agreed by the parties in the relevant documentation.

The information contained in this document has been obtained from sources believed to be reliable, but there is no guarantee of the accuracy, completeness or suitability for any particular purpose of such
information or that such information has been independently verified by BNP Paribas or by any person. None of BNP Paribas, its members, directors, officers, agents or employees accepts any responsibility or
liability whatsoever or makes any representation or warranty, express or implied, as to the accuracy or completeness of the information, or any opinions based thereon, contained in this document and it
should not be used in place of professional advice. Additional information may be provided on request, at our discretion. Any scenarios, assumptions, historical or simulated performances, indicative prices or
examples of potential transactions or returns are included for illustrative purposes only. Past performance is not indicative of future results. Investors may get back less than they invested. BNP Paribas gives
no assurance that any favourable scenarios described are likely to happen, that it is possible to trade on the terms described herein or that any potential returns illustrated can be achieved. This document is
current as at the date of its production and BNP Paribas is under no obligation to update or keep current the information herein. In providing this document, BNP Paribas offers no investment, financial, legal,
tax or any other type of advice to, and has no fiduciary duty towards, recipients. Certain strategies and/or potential transactions discussed in this document may involve the use of derivatives which may be
complex in nature and may give rise to substantial risks, including the risk of total or partial loss of any investment or losses without limitation and which should only be undertaken by those with the
requisite knowledge and experience. BNP Paribas makes no representation and gives no warranty as to the results to be obtained from any investment, strategy or transaction, or as to whether any strategy,
security or transaction described herein may be suitable for recipients’ financial needs, circumstances or requirements. Recipients must make their own assessment of strategies, securities and/or potential
transactions detailed herein, using such professional advisors as they deem appropriate. BNP Paribas accepts no liability for any direct or consequential losses arising from any action taken in connection
with or reliance on the information contained in this document even where advised of the possibility of such losses

As an investment bank with a wide range of activities, BNP Paribas may face conflicts of interest and you should be aware that BNP Paribas and/or any of its affiliates may be long or short, for their own
account or as agent, in investments, transactions or strategies referred to in this document or related products before the material is published to clients and that it may engage in transactions in a manner
inconsistent with the views expressed in this document, either for their own account or for the account of their clients. Additionally, BNP Paribas may have acted as an investment banker or may have
provided significant advice or investment services to companies or in relation to investments mentioned in this document. The information in this document is not intended for distribution to, or use by, any
person or entity in any jurisdiction where (a) the distribution or use of such information would be contrary to law or regulations, or (b) BNP Paribas or a BNP Paribas affiliate would become subject to new or
additional legal or regulatory requirements. Persons in possession of this document should inform themselves about possible legal restrictions and observe them accordingly

Each fiduciary of a pension, profit-sharing or other employee benefit plan subject to the Employee Retirement Income Security Act of 1974, as amended (“ERISA") (a “Plan”), should consider the fiduciary
standards of ERISA in the context of the Plan’s particular circumstances before authorizing any investment. Accordingly, among other factors, the fiduciary should consider whether an investment would
satisfy the prudence and diversification requirements of ERISA and would be consistent with the documents and instruments governing the Plan. The U.S. Department of Labor has issued five prohibited
transaction class exemptions (“PTCEs”) that may provide exemptive relief for direct or indirect prohibited transactions resulting from the purchase or holding of financial products. Those class exemptions
are PTCE 96-23 (for certain transactions determined by in-house asset managers), PTCE 95-60 (for certain transactions involving insurance company general accounts), PTCE 91-38 (for certain transactions
involving bank collective investment funds), PTCE 90-1 (for certain transactions involving insurance company separate accounts) and PTCE 84-14 (for certain transactions determined by independent
qualified professional asset managers). Due to the complexity of these rules and the penalties that may be imposed upon persons involved in non-exempt prohibited transactions, it is particularly important
that fiduciaries or other persons considering purchases on behalf of or with “plan assets” of any Plan consult with their counsel regarding the availability of exemptive relief.

The information in this document is not intended for distribution to, or use by, any person or entity in any jurisdiction where (a) the distribution or use of such information would be contrary to law or
regulations, or (b) BNP Paribas or a BNP Paribas affiliate would become subject to new or additional legal or regulatory requirements

This document is intended only for those defined under U.S. securities laws as “institutional Investors" and/or "major institutional investors". Securities transactions with BNP Paribas that result from the
provision of this document will be effected by or through BNP Paribas Securities Corp., a U.S. registered broker-dealer and member of FINRA, the New York Stock Exchange and other principal exchanges.
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