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Introduction
RAN3 received and LS from RAN2#107 (R3-194910), where the first question is:
From RAN3 perspective, is it feasible to support separate SCTP streams per SRB bearer type in Rel16?
This paper is analysing the above question and concludes that it is not feasible or useful to support separate SCTP streams per SRB type for IAB nodes in Rel-16.
The current usage of SCTP streams on RAN interfaces
The principle that all UE-associated signalling (for the same UE) should use the same SCTP stream is supported on at least the following interfaces:
· S1 (as stated in TS 36.412),
· NG (as stated in TS 38.412),
· F1 (as stated in TS 38.472).
Observation 1: The principle that all UE-associated signalling for a single UE should use the same SCTP stream is a well-established principle, which has been assumed in the protocol design of S1-AP, NG-AP and F1AP.
At the RAN3#105bis meeting, some companies questioned if this requirement is related to all UE-associated signalling, or only to a given transaction. In our view, this requirement is related to all UE-associated signalling, since the specifications above clearly state that the association/stream can only be changed if a TNL binding update is performed, meaning that it is not allowed to change the mapping between transaction without performing a TNL binding update. 
Observation 2: According to TS 38.472, the only way to change the mapping between a UE-associated signalling connection and an SCTP stream is to perform a TNL binding update, meaning that this mapping cannot be done on a per-transaction level without a binding update. 
The background behind this principle has to do with efficiency and good protocol design:
· The sending entity should be able to send multiple messages associated with the same UE in a row without waiting to get information if the first message has been delivered or not. This is possible, since the sender (i.e. the application) can rely on lower layers to delivery the messages in order to the receiving entities.
· The sending entity should not be required to know the delivery status of the lower layer (e.g. interact with the SCTP machine).
Observation 3: The principle supports efficient signalling since it allows the sender to send multiple messages in a row, without requiring any confirmation of when each message is received. Instead, the sender relies on lower layer in the receiver to deliver the message to the receiving application in the same order as they were sent, ensuring consistent configuration. 
Observation 4: The principle reduces complexity, since the sending entity is not required to know the delivery status of lower layer (e.g. application layer does not need to interact with SCTP layer). 
For non-UE associated messages and for messages associated to different UEs, it is possible to use different SCTP streams, since the messages do not interact with each other and can therefore be received in any order by the receiver.  In fact, the initial UL RRC message from the UE uses non-UE associated signalling, since this message is a part of establishing the UE-associated logical F1 connection.
Observation 5: It is possible to use different SCTP streams for different UEs and for non-UE and UE-associated signalling, since there is no interaction between signalling procedures associated with different UEs, meaning that the sender / receiver does not care about in-order delivery.
The consequences of violating the current F1AP principles on the use of SCTP streams 
UE-associated procedures include things like:
· UE Context Setup/Modification/Release (DL),
· UE Context Release Request / Modification Required (UL),
· UE Inactivity Notification (UL),
· Notify (UL),
· DL RRC Message Transfer (DL),
· UL RRC Message Transfer (UL),
· RRC Delivery Report (UL).
It should be noted that messages that are designed to carry RRC signalling also carry F1AP related signalling, and vice versa. For example: 
· It is possible to send an RRC message inside an F1AP UE Context Setup Request message
· It is possible to re-configure some F1-related parameters e.g. gNB-DU UE F1AP ID using UL RRC Message Transfer.
Observation 6: F1AP does not support a clear separation between F1AP-related parameters and RRC message delivery, i.e. meaning that the same F1AP message can change some F1AP parameters and deliver RRC.
When it comes to configuring F1AP parameters, it is critical that the F1AP messages are received in order. For example, if the DU would change the F1AP ID, the receiving endpoint would be confused if it later receives a message using the old F1AP ID. Similarly, if the CU decides to set up and later modify a bearer or other configuration, the receiving node would be confused if it receives a modification message before the setup message. 
Observation 7: UE-associated F1AP messages configuring F1AP parameters for the same UE association may, if received out of order, be considered as a protocol error, which could lead to lost UE connections etc. 
If the principle of using the same SCTP stream for the same UE is changed, the sender would need to ensure that it does not in parallel send information which could lead to conflicting configuration. This would significantly complicate the CU / DU implementation and testing for supporting IAB nodes. 
Observation 8: Changing the principle of using the same SCTP stream for a given UE, would complicate the sender, since the sender would need to ensure it does not send messages in parallel over different SCTP streams, which could lead to conflicting F1AP configuration. Overall, this would complicate CU/DU implementation and testing for supporting IAB nodes.
Unfortunately, it is not that simple for the F1AP sender to know when a message has been delivered. In principle, it must wait with the sending of the next message until it receives an ACK for the previous message either on SCTP or F1AP level. This in principle means that high-priority F1AP message associated to a UE could be delayed due to unknown delivery of an earlier low-priority F1AP message, which then defeats the purpose of the question from the LS. 
Observation 9: Using different SCTP stream for two UE-associated messages for the same UE can increase the delay, since it may not be possible for the sender to send a high-priority F1AP message until it has received an ACK that an earlier low-priority message has been delivered. 
Changing the principle in the specifications would not be feasible, since for this to be done, it would be required to re-design existing RRC delivery procedures, to ensure that conflicting configuration cannot occur. Exactly how to do this is not clear, but it would almost certainly lead to non-backwards compatible changes and, consequently, diverging solutions for supporting IAB and non-IAB nodes. 
Observation 10: Changing the principle would require a re-design of the F1AP specification, ultimately leading to non-backwards compatible changes and diverging solutions for supporting IAB and non-IAB nodes.
Non-backwards-compatible changes are perhaps not an issue for IAB-capable nodes (which anyway need to support Rel-16), but they prevent a smooth migration of existing Rel-15 nodes, which currently rely on the principle. 
Based on the discussion above, it is obvious that, changing the above principle is not only unjustified from the technical point of view, but it would also breach specification consistency. 
Proposal 1: RAN3 to confirm that the current principle of sending all F1AP messages associated to one UE over a single SCTP stream is valid for IAB nodes as well.
Proposal 2: RAN3 to agree the draft reply LS to RAN2, presented in R3-197184.
Conclusion
This paper discusses the questions raised by RAN2 regarding the feasibility of supporting separate SCTP streams per SRB type for IAB nodes and concludes that this is neither feasible nor justifiable. The following is observed: 
Observation 1: The principle that all UE-associated signalling for a single UE should use the same SCTP stream is a well-established principle, which has been assumed in the protocol design of S1-AP, NG-AP and F1AP.
Observation 2: According to TS 38.472, the only way to change the mapping between a UE-associated signalling connection and an SCTP stream is to perform a TNL binding update, meaning that this mapping cannot be done on a per-transaction level without a binding update. 
Observation 3: The principle supports efficient signalling since it allows the sender to send multiple messages in a row, without requiring any confirmation of when each message is received. Instead, the sender relies on lower layer in the receiver to deliver the message to the receiving application in the same order as they were sent, ensuring consistent configuration. 
Observation 4: The principle reduces complexity, since the sending entity is not required to know the delivery status of lower layer (e.g. application layer does not need to interact with SCTP layer). 
Observation 5: It is possible to use different SCTP streams for different UEs and for non-UE and UE-associated signalling, since there is no interaction between signalling procedures associated with different UEs, meaning that the sender / receiver does not care about in-order delivery.
Observation 6: F1AP does not support a clear separation between F1AP-related parameters and RRC message delivery, i.e. meaning that the same F1AP message can change some F1AP parameters and deliver RRC.
Observation 7: UE-associated F1AP messages configuring F1AP parameters for the same UE association may, if received out of order, be considered as a protocol error, which could lead to lost UE connections etc. 
Observation 8: Changing the principle of using the same SCTP stream for a given UE, would complicate the sender, since the sender would need to ensure it does not send messages in parallel over different SCTP streams, which could lead to conflicting F1AP configuration. Overall, this would complicate CU/DU implementation and testing for supporting IAB nodes.
Observation 9: Using different SCTP stream for two UE-associated messages for the same UE can increase the delay, since it may not be possible for the sender to send a high-priority F1AP message until it has received an ACK that an earlier low-priority message has been delivered. 
Observation 10: Changing the principle would require a re-design of the F1AP specification, ultimately leading to non-backwards compatible changes and diverging solutions for supporting IAB and non-IAB nodes.
Based on the observations, the following is proposed:
Proposal 1: RAN3 to confirm that the current principle of sending all F1AP messages associated to one UE over a single SCTP stream is valid for IAB nodes as well.
Proposal 2: RAN3 to agree the draft reply LS to RAN2, presented in R3-197184.



2

