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Introduction
During RAN3#104 meeting, the following agreements were reached on IAB control plane signalling mapping [1]: 

	Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported.


In addition, an email discussion was kicked off in RAN2 for the bearer mapping. In this contribution, we will analyze the FFS issues of control plane bearer mapping, such as whether 1-to-1 mapping or per UE mapping should be considered for control plane, whether the MT’s RRC signalling should be prioritized over UE’s RRC signalling and mapped to different BH RLC channels, and how to perform the UL/DL control plane signalling mapping at IAB node and IAB donor.
Discussion
According to TS 38.331, SRB0, SRB1, SRB2, SRB3 are defined in NR. They are used to carry different type of RRC signalling between UE and gNB and have different logical channel priorities. For IAB network, three types of control plane signaling were analyzed during IAB SI phase: 1) UE’s RRC signaling; 2) MT’s RRC signaling; 3) DU’s F1-AP signaling. As we know, both UE and MT’s RRC signalling is encapsulated into F1AP message and F1AP message can be divided into two categories:

Non-UE associated F1 signalling: It is used for the F1 interface management, system information transfer, paging and warning message transmission. 
UE associated F1 signalling: It is used for UE context management and RRC message transfer. The aforementioned UE/MT’s RRC signalling could be encapsulated in the UE associated F1 signalling.
As agreed in RAN3#104, different BH RLC channels may be used for the different SCTP streams on which F1AP is transported. Since in order delivery is ensured within one SCTP stream, most companies think that it is meaningless to configure different BH RLC channels to carry the control signalling within one SCTP stream. Based on this observation, the number of BH RLC channels configured for control plane signalling forwarding at an access IAB node could be equal to or less than the SCTP streams between access IAB node DU and donor CU. 

Observation 1: The number of BH RLC channels configured for control plane signalling forwarding at an access IAB node should be no larger than the SCTP streams between access IAB node DU and donor CU. 

According to TS38.472, one single pair of SCTP stream shall be used between gNB-CU and gNB-DU for non UE-associated signalling while a few pairs of SCTP streams shall be used between gNB-CU and gNB-DU for UE-associated signalling. Exactly how many SCTP streams are used is not specified. In our opinion, it may depend on the network configuration or CU and DU capability. Nevertheless, since different SCTP streams is used for non UE-associated signalling and UE associated signalling, different BH RLC channels should be configured to forward these signalling. 

Proposal 1: Different BH RLC channels should be configured to forward non UE-associated signalling and UE associated signalling. 
	From TS 38.472:
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 signallings. 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.


During IAB SI phase, it is proposed that 1:1 bearer mapping for MT’s SRB might be considered. However, suppose one UE’s RRC signalling of different SRB types is served by one SCTP stream, it does not make sense to support the per SRB based 1:1 bearer mapping. Even if the donor CU and access IAB node DU could support that different SRB types use different SCTP streams, it might be up to network implementation.
Observation 2: Suppose one UE’s RRC signallings of different SRB types are served by one SCTP stream, it does not make sense to support the per SRB based 1:1 bearer mapping. 

On the other hand, some companies think that per UE CP mapping should be supported since it states in TS 38.472 that for a single UE-associated signalling, the gNB-DU shall use one SCTP association and one SCTP stream. However, we don’t think this statement means that one SCTP stream is dedicated for a single UE’s RRC signalling. In fact, one SCTP stream could be used to carry the UE-associated signalling of multiple UEs. It depends on the network implementation. So the per UE CP mapping may be also not available. Instead, we may define the 1:1 or N:1 mapping between SCTP stream and BH RLC channel instead of the per SRB or per UE CP mapping. 

Proposal 2: It is suggested to further discuss the 1:1 or N:1 mapping between SCTP streams and BH RLC channel instead of per SRB or per UE control plane mapping. 
Suppose N:1 mapping between SCTP streams and BH RLC channel is supported, the next issue is how to map the SCTP streams to BH RLC channels. As agreed in RAN2#105bis meeting, for control plane, the UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. To be specific, the non-UE associated F1AP signalling has higher priority than UE associated F1AP signalling. Therefore they should be mapped to different BH RLC channels as shown in Figure 2. As we know, each access IAB node DU need to setup one pair of SCTP stream for non-UE associated F1AP signalling with donor CU. These SCTP streams may be multiplexed into one BH RLC channel specific for non-UE associated F1AP signalling over the upstream intermediate IAB nodes. Similarly, all the SCTP streams used to carry UE-associated F1AP signalling could be multiplexed into one BH RLC channel specific for UE-associated F1AP signalling over the upstream intermediate IAB nodes.
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Figure 2 Example BH RLC channels for F1-C message
For the access IAB node, it has knowledge of F1-C message type it encapsulates, so it can directly map the UL F1-C message to corresponding BH RLC channels. For the intermediate IAB node, it might forward the F1-C message to egress RLC channel based on the ingress RLC channel type. For example, if the intermediate IAB node receive the data packet from ingress RLC channel associated with non UE-associated F1-C message, the intermediate IAB node shall forward this control plane signaling to the next hop RLC channel with non UE-associated F1-C message. With regard to the DL mapping in IAB donor DU, it is necessary for the IAB donor DU to get the F1-C message type info from packet header between IAB donor DU and IAB donor CU. For example, it may be derived from the IPv6 flow label for CP protocol stack alternative 4 or from the outer F1AP message for CP protocol stack alternative 2. 
Proposal 3: For the access IAB node, it has knowledge of SCTP streams for non UE-associated and UE-associated F1AP signalling, so it can directly map the SCTP streams to corresponding BH RLC channels.

Proposal 4: For the intermediate IAB node, it might forward the F1AP message to egress RLC channel based on the ingress RLC channel type. 

Proposal 5: For the DL mapping in IAB donor DU, it is necessary for the IAB donor DU to get the SCTP stream info from packet header and then map it to corresponding BH RLC channels. For example, it may be derived from the IPv6 flow label for CP protocol stack alternative 4 or from the outer F1AP message for CP protocol stack alternative 2.
Conclusion
In this contribution, we analyzed the FFS issues of control plane bearer mapping, such as whether 1-to-1 mapping or per UE mapping should be considered for control plane, whether the MT’s RRC signalling should be prioritized over UE’s RRC signalling and mapped to different BH RLC channels, and how to perform the UL/DL control plane signalling mapping at IAB node and IAB donor. And we have the following observations and proposals:

Observation 1: The number of BH RLC channels configured for control plane signalling forwarding at an access IAB node should be no larger than the SCTP streams between access IAB node DU and donor CU.  

Proposal 1: Different BH RLC channels should be configured to forward non UE-associated signalling and UE associated signalling. 
Observation 2: Suppose one UE’s RRC signallings of different SRB types are served by one SCTP stream, it does not make sense to support the per SRB based 1:1 bearer mapping. 
Proposal 2: It is suggested to further discuss the 1:1 or N:1 mapping between SCTP streams and BH RLC channel instead of per SRB or per UE control plane mapping. 
Proposal 3: For the access IAB node, it has knowledge of SCTP streams for non-UE associated and UE-associated F1AP signalling, so it can directly map the SCTP streams to corresponding BH RLC channels.

Proposal 4: For the intermediate IAB node, it might forward the F1AP message to egress RLC channel based on the ingress RLC channel type. 

Proposal 5: For the DL mapping in IAB donor DU, it is necessary for the IAB donor DU to get the SCTP stream info from packet header and then map it to corresponding BH RLC channels. For example, it may be derived from the IPv6 flow label for CP protocol stack alternative 4 or from the outer F1AP message for CP protocol stack alternative 2.
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