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1 Introduction
Up to now, RAN2 and RAN3 have made the following agreements on CP bearer mapping.
Agreements from RAN2#105bis:
·  For control plane (F1-C messages) The UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.
Agreements from RAN3#104:
·  Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported.
In this contribution, we continues to discuss the remaining issues on CP bearer mapping.  
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
[bookmark: OLE_LINK52]For the user plane, both one-to-one and many-to-one bearer mapping are supported since both mapping options provide benefits in different deployment and traffic scenarios. 
In our view, the bearer mapping of UP and CP needs to be consistent. Therefore, both 1:1 and N:1 bearer mapping need to be considered for control signalling in Rel-16 IAB WI.
Proposal 1: Both 1:1 and N:1 bearer mapping need to be considered for CP in Rel-16 IAB WI. 
Separated BH RLC channels for Non UE-associated F1AP message and UE-associated F1AP message
In IAB, there are three types of control plane signalling:
·  UE’s RRC message
·  IAB MT’s RRC message
·  IAB DU’s F1AP message
In the email discussion [106#47][IAB] Bearer Mapping, the major issues depends on the understanding on RAN3 agreements, i.e. “Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported”, and also depends on the understanding to the TS 38.472 that whether a certain UE’s UE-associated signalling can use multiple SCTP streams. Next, we clarify our understandings on the two aspects to help RAN2 make the decision.
Currently, the F1AP messages can be further classified into two types: non UE-associated F1AP message and UE-associated F1AP message. Non UE-associated F1AP message is used for F1 interface management, which impacts all the UEs attached to this DU. While UE-associated F1AP message is used for UE context management, RRC message transfer, etc., which only impacts a specific UE. Therefore, the scheduling priority of non UE-associated F1AP message is higher than UE-associated F1AP message, so it is necessary to distinguish them on BH link. 
In last RAN3 meeting, it agrees that different BH RLC channels may be used for different SCTP streams on which F1AP is transported. As mentioned in [1], it clarifies the relationship of SCTP association/stream and F1AP message between one gNB-CU and gNB-DU pair in NR as below:
	· 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.


The same mechanisms in NR can be reused for IAB. That is to say, between each IAB node and IAB donor, a SCTP stream is used for non UE-associated F1AP messages and one or multiple SCTP streams are used for UE-associated F1AP messages. The statement “a single UE-associated signalling” means one UE-associated F1AP message rather than one UE’s F1AP messages. Therefore, we can have the following observation.
Observation 1: Between each IAB node and IAB donor, there are one SCTP stream for non-UE associated F1AP message, and one or multiple SCTP streams for UE-associated F1AP message. 
Thus, the non-UE associated signaling can be mapped to a separate BH RLC channel which will not carry UE associated signaling. And it is easy for the IAB-donor-CU to configure that the non UE-associated F1AP message being mapped into a higher priority BH RLC channel than those being used for UE-associated F1AP message. 
In addition, UE-associated F1AP messages are also allowed to be mapped into mapped into different BH RLC channels, using the multiple SCTP streams for the UE-associated F1AP message. It means per UE/MT and/or per SRB SCTP stream is possible by implementation.
Observation 2: Non UE-associated F1AP message can be mapped into a higher priority BH RLC channel than those used for UE-associated F1AP message, and this can be done by network implementation.
Observation 3: Based on the RAN3 agreements and specifications, the UE-associated F1AP messages are allowed to be mapped into different BH RLC channels by using different SCTP streams. 
Necessity of differentiation about hops for F1AP message transfer
Furthermore, even for same F1AP message type, the number of hops that an F1AP message traverses between different access IAB nodes and the IAB donor may be different. Therefore, for an intermediate IAB node, these F1AP messages with different number hops need to be distinguished in order to provide differentiated QoS treatment, e.g. an F1AP message traversing more hops may be handled with higher priority than the one traversing only one hop, in order to achieve consistent BH latency. 
Proposal 2: For an intermediate IAB node, the F1AP messages with different number hops should be mapped into different BH RLC channels. 
Necessity of differentiation about UEs for CP transmission
For a given IAB node, it can provide access service to normal UEs and other IAB nodes. Considering that the RRC message of an IAB node MT or the F1AP message of IAB node’s parent DU may contains configuration about how to provide forwarding service to UEs and descendant IAB nodes (e.g. BH RLC channels configuration, bearer mapping rules, routing rules, etc.), those IAB node MT related CP signaling should be prioritized when compared with normal UE related CP signaling. Thus, it is reasonable for the IAB network to provide differentiated service to different UE’s control signaling, at least, the IAB MT should be treated with high priority.
Proposal 3: Normal UE and IAB node MT should be differentiated for control signaling transmission.
Necessity of differentiation about SRB types on BH link
Currently, UE-associated F1AP can carry different types of SRBs, e.g. SRB0/SRB1/SRB2, wherein different SRBs have different scheduling priorities. Therefore, UL mapping in the IAB access node only based on F1AP message type is not sufficient. Similarly, for the DL transmission, it is reasonable to treat different SRB types separately in BH links.
That is to say, if the different SRB types are distinguished in the access link, there is no reason not to distinguish them on the following BH links along the path. Therefore, it is straightforward to use different BH RLC channel for different SRB types. 
Observation 4: It is straightforward to use different BH RLC channels for different SRB types in BH link, since different LCHs are used for different SRBs in the access link. 
Proposal 4: For control plane, the SRB type should also be taken into account for CP bearer mapping. 
RLC channel used for the transmission of MT SRB and DU F1AP on the link between IAB node and its parent node
On the link between IAB node and its parent node, IAB MT can transmit two types of CP signalling, including its own RRC message and DU’s F1AP message, as shown in figure 1.


Figure 1 Signallings transmitted between IAB node and its parent node
As discussed in [2], it is better for IAB MT to transmit its own traffic on access RLC channel different from other backhaul traffic. The IAB MT’s access traffic includes its own CP traffic, i.e. RRC message. And the F1AP message terminated at IAB node DU belongs to its backhaul traffic. 
If IAB MT’s RRC message and DU’s F1AP message share the same RLC channel on the link between IAB node and its parent node, an additional signalling type indication needs to be carried in RLC header to enable the receiving RLC entity deciding to which upper layer entity (i.e. BAP layer, or PDCP layer) the received RLC SDU should be delivered, which will cause additional standardization impacts. Therefore, we propose that:
Proposal 5: The IAB node MT’s RRC messages use the access RLC channels which are different from the BH RLC channels used for DU’s F1AP messages, on the link between the IAB node and its parent node. 
3 Conclusion
This paper mainly discuss the remaining issues on CP bearer mapping. Based on the above discussion, we have the following observations and proposals:
Observation 1: Between each IAB node and IAB donor, there are one SCTP stream for non-UE associated F1AP message, and one or multiple SCTP streams for UE-associated F1AP message. 
Observation 2: Non UE-associated F1AP message can be mapped into a higher priority BH RLC channel than those used for UE-associated F1AP message, and this can be done by network implementation.
Observation 3: Based on the RAN3 agreements and specifications, the UE-associated F1AP messages are allowed to be mapped into different BH RLC channels by using different SCTP streams. 
Observation 4: It is straightforward to use different BH RLC channels for different SRB types in BH link, since different LCHs are used for different SRBs in the access link. 
Proposal 1: Both 1:1 and N:1 bearer mapping need to be considered for CP in Rel-16 IAB WI. 
Proposal 2: For an intermediate IAB node, the F1AP messages with different number hops should be mapped into different BH RLC channels. 
Proposal 3: Normal UE and IAB node MT should be differentiated for control signaling transmission.
Proposal 4: For control plane, the SRB type should also be taken into account for CP bearer mapping. 
Proposal 5: The IAB node MT’s RRC messages use the access RLC channels which are different from the BH RLC channels used for DU’s F1AP messages, on the link between the IAB node and its parent node. 
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