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1
Introduction
Last RAN3 meeting could not make a decision on CP bearer mapping. This contribution further analyses the CP bearer mapping for IAB, and propose a way forward. 
2
Discussion

RAN2 sent a LS ([1]) to RAN3 on CP bearer mapping for IAB
Questions: 1. From RAN3 perspective, is it feasible to support separate SCTP streams per SRB bearer type in Rel16? 2. From RAN3 perspective, for the purpose of per SRB type bearer mapping to BH RLC channels as agreed by RAN2 above, is it necessary to support separate SCTP streams per SRB bearer type, or can this be done by other means?
Before we discuss this issue, it is better to understand how the stream is used in SCTP and F1. According to SCTP RFC 4960 ([2]), 
Stream: A unidirectional logical channel established from one to another associated SCTP endpoint, within which all user messages are delivered in sequence except for those submitted to the unordered delivery service.
Note: The relationship between stream numbers in opposite directions is strictly a matter of how the applications use them. It is the responsibility of the SCTP user to create and manage these correlations if they are so desired.
…
Payload Data (DATA) includes Stream Identifier S: 16 bits (unsigned integer)

Identifies the stream to which the following user data belongs.

…

G) Receive

Format: RECEIVE(association id, buffer address, buffer size[,stream id])

o stream id - to indicate which stream to receive the data on.

So it is the transmitter to select and include the stream ID in the SCTP DATA CHUNK. The receiver provide the stream ID to application layer, e.g. to memorize it, and to perform a check if application requires to use same stream for the reception. The opposite direction may use a different stream ID. For F1 interface, this means the CU and DU may use same or different stream ID for a specific UE. 
Observation 1: The transmitter select and include the Stream ID when send a SCTP DATA CHUNK. 
Observation 2: The CU and DU may use same or different stream ID for a specific UE. 
Current F1 transport specification TS38.472 ([3]) states:

Between one gNB-CU and gNB-DU pair:

-
A single pair of stream identifiers shall be reserved over an SCTP association for the sole use of F1AP elementary procedures that utilize non UE-associated signalling.

-
At least one pair of stream identifiers over one or several SCTP associations shall be reserved for the sole use of F1AP elementary procedures that utilize UE-associated signalling. However, a few pairs (i.e. more than one) should be reserved.

-
For a single UE-associated signalling, the gNB-DU shall use one SCTP association and one SCTP stream, and the association/stream should not be changed during the communication of the UE-associated signalling unless TNL binding update is performed.

Using one stream and not changing the stream for UE-associated signalling related to a specific UE has been introduced in RAN3 specifications, e.g. S1 interface and X2 interface, since LTE Rel-8. This principle were re-introduced in NR related interfaces in RAN3. Here is the procedure on how this is used in F1 interface:
· For a specific UE, e.g. UE1, the DU select a stream, e.g. UL Stream #a, when send the 1st UE-associated F1AP message to CU. The SCTP DATA CHUNK includes the UL Stream#a. 
· Upon the reception of the SCTP DATA CHUNK, the CU memorize the UL Stream #a for UE1. 

· When need to send a DL F1AP message for UE1, the CU select a stream, e.g. DL Stream #b. The SCTP DATA CHUNK includes the DL Stream#b. 

· Upon the reception of the SCTP DATA CHUNK, the DU memorize the DL Stream #b for UE1. 

· From now on, the DU shall use UL Stream #a for all UL F1AP message related to UE1, and the CU shall use DL Stream #b for all DL F1AP message related to UE1, unless TNL binding update is performed. 
· The all F1AP messages does not care about the specific RRC message encapsulated in the F1AP message. 

So in current F1 interface, all RRC messages for a specific UE are encapsulated in the F1AP message sending over the same SCTP association and SCTP steam, unless TNL binding update is performed. Always using one SCTP association and one stream for a specific UE is necessary to ensure the following F1AP Service is guaranteed. TS38.473 states:
5 F1AP services

Unless explicitly indicated in the procedure specification, at any instance in time one protocol endpoint shall have a maximum of one ongoing F1AP procedure related to a certain UE.

6
Services expected from signalling transport

The signalling connection shall provide in sequence delivery of F1AP messages. F1AP shall be notified if the signalling connection breaks.

Observation 3: In current F1 interface, all RRC messages for a specific UE are encapsulated in the F1AP message sending over the same SCTP association and SCTP steam, unless TNL binding update is performed.
Back to RAN2 question, the possible argument to support separate SCTP streams per SRB bearer type is
… some companies think per SRB bearer type mapping to BH RLC channel would be beneficial, e.g., SRB0 should be sent as separate SCTP stream to differentiate from other SRBs. 

From our understanding, the benefit is arguable. 

· Even the SRB0 is sent as separate SCTP stream, the Donor-DU transmit the F1AP message to Donor-CU as a normal F1AP packet, i.e. same as other UE-associated F1AP messages. There is no special treatment between Donor-DU and Donor-CU for SRB0. In addition, the Donor-CU handles the UE-associated F1AP messages in one reception buffer. If there are other SRBs before this SRB0 in the reception buffer, it is not possible for Donor-CU to first handle the SRB0 before other SRBs are processed. 
· Then the only possible argument is to treat SRB0 differently in BH RLC channels, i.e. to first send the SRB0 before other SRBs. But as long as the BH RLC Channel used for UE-associated F1AP signalling has the higher (or highest) priority, there will be no congestion for UE-associated F1AP. The transmission buffer for UE-associated F1AP can be kept as minmum as possible. So this benefit is very small. 
· On the other hand, introducing per SRB mappng to BH RLC Channel requires many changes

· It will be a fundamental change to the F1 transport specification. 

· The interface beween Donor-DU and Donor-CU need to enhanced to treat the SRB0 differently. 

· The Donor-CU need to be modified to handle the SRB0 before other SRBs. 

· Additional implementation is needed to ensure the F1AP service is met, i.e. a maximum of one ongoing F1AP procedure related to a certain UE. 
· For DL, additional enhancement is needed to provide the stream ID to the Donor-DU and configure the Donor-DU for stream ID to BH RLC Channel mapping. 
· For UL, additional rule need to be configured to map different SRBs to different BH RLC channels. 

In a summary, there is no clear benefit to support separate SCTP streams per SRB bearer type. We would like to keep current F1 transport mechanisms, i.e. using same SCTP association and stream for a UE, unless TNLA binding update is performed. 
Proposal 1: RAN3 agree and LS RAN2 that current F1 transport mechanism is reused for IAB F1, i.e. using same SCTP association and stream for a UE, unless TNLA binding update is performed. 
3
Conclusions
In this contribution, we have analysed whether there is a need to support separate SCTP streams per SRB bearer type. Our observations and proposals are: 

Proposal 1: RAN3 agree and LS RAN2 that current F1 transport mechanism is reused for IAB F1, i.e. using same SCTP association and stream for a UE, unless TNLA binding update is performed. 
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