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Introduction
During RAN2#105bis meeting, bearer mapping was discussed and the following agreements were reached [1]:

	Confirm that the intention is to support 1-to-1 and 1-to-N bearer mapping, for UE bearers, at least for UP. 

For user plane, The UL mapping in the IAB access node to BH RLC channels should be based on the knowledge about UE bearers (identified with GTP TEID) 

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.

FFS if the mapping should also consider DSCP/Flow labels (e.g. as an intermediate step).

Observation: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel will take into account ingress BH RLC channel. 
FFS: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel could also take into account some ID(s) (from Adaptation Layer). 
The above two Bullets are applicable for all types of traffic (e.g. UP, CP, OAM).


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, 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 for different purposes as follows: 

SRB0: carries RRC messages using CCCH logical channel. For SRB0, SDAP and PDCP is not used and the RLC is TM. The default logical channel priority is 1 (highest priority). The default logical channel group ID is 0. 
SRB1: carries RRC messages as well as NAS messages prior to the establishment of SRB2, all using DCCH logical channel. For SRB1, SDAP is not used and RLC is AM. The default logical channel priority is 1 (highest priority). The default logical channel group ID is 0.
SRB2: carries NAS messages, all using DCCH logical channel. For SRB2, SDAP is not used and RLC is AM. SRB2 has a lower priority than SRB0 and SRB1. The default logical channel priority is 3 and the default logical channel group ID is 0.
SRB3: carries some RRC messages when UE is in EN-DC, all using DCCH logical channel. When MT part of IAB node works in EN-DC mode, SRB3 might be used to deliver RRC signalling with SCG. For SRB3, SDAP is not used and RLC is AM. SRB3 has the same priority with SRB0 and SRB1. The default logical channel priority is 1 and the default logical channel group ID is 0.
During the IAB SI phase, three types of control plane signaling were analyzed: 1) UE’s RRC signaling; 2) MT’s RRC signaling; 3) DU’s F1-AP signaling. As we know, UE/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.
On the other hand, two control plan bearer mapping options were discussed and captured in TR38.874 as shown in Figure 1:
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Figure 1 Illustration of one-to-one and many-to-one bearer mapping between MT’s SRB and BH RLC channel
One-to-one bearer mapping: the BH RLC channel is specific to MT’s SRB and each BH RLC channel is mapped onto a separate BH RLC channel on the next hop. 
Many-to-one bearer mapping: MT’s SRBs with same priority are multiplexed onto a single BH RLC channel. For example, multiple MT’s SRB0, SRB1, and SRB2 can be mapped to three BH RLC channels on all the hops. 

The user plane bearer mapping and QoS handling for IAB has been discussed extensively. It has been decided to support many-to-one and one-to-one bearer mappings in a common design since both mapping options provide benefits in different deployment and traffic scenarios. With regard to control plane, it is not yet determined which one of the bearer mapping options should be supported. As we mentioned before, the QoS requirement for control plane signalling is quite simple. SRB does not support the concept of QFI, QoS rule/profile, mapping between QFI and DRB, etc. Instead, each SRB is only associated with default or dedicated signalling configured logical channel priority. In addition, the number of control signalling is much smaller than that of user plane data packets. Therefore, it is not necessary to maintain dedicated BH RLC channels for each UE or MT’s SRB. Based on these observations, it is suggested to only support many-to-one bearer mapping for control plane signalling. 

Observation 1: The QoS requirement for control plane signalling is quite simple and the number of control signalling is much smaller than that of user plane data packets.

Proposal 1: It is suggested to only support many-to-one bearer mapping for control plane signalling in IAB network. It is also not necessary to support dedicated BH RLC channel for each UE’s CP signalling. 
Suppose many-to-one bearer mapping is used for control plane signalling, the next issue is how to map the control plane signalling 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. Furthermore, within the UE associated F1AP signalling, it contains the control signalling for UE context management and the UE/MT’s RRC signalling associated with SIB0/1/2/3. As we know, the default priority for SRB0, SIB1 and SIB 3 are same (i.e. priority 1, the highest priority) while the default priority for SRB0 is 3. In this sense, it is not necessary to configure BH RLC channels for each SRB types. For example, the F1AP message that encapsulate the RRC signalling from SRB0/1/3 might be mapped to the same BH RLC channel while the F1AP message that encapsulate the RRC signalling from SRB2 might be mapped to the other BH RLC channel. Moreover, the F1AP message for UE context management could be mapped to another BH RLC channel, as shown in Figure 2.
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Figure 2 Example BH RLC channels for F1-C message
For the access IAB node, it has knowledge of each 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. Since the DSCP may be marked for the packet routing between IAB donor DU and donor CU, it is suggested not to use DSCP to differentiate the F1-C message type.
Proposal 2: For the access IAB node, it has knowledge of each F1-C message type it encapsulates, so it can directly map the UL F1-C message to corresponding BH RLC channels.

Proposal 3: For the intermediate IAB node, it might forward the F1-C message to egress RLC channel based on the ingress RLC channel type. 

Proposal 4: For 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 5: Since the DSCP may be marked for the packet routing between IAB donor DU and donor CU, it is suggested not to use DSCP to differentiate the F1-C message type.

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, 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 QoS requirement for control plane signalling is quite simple and the number of control signalling is much smaller than that of user plane data packets.

Proposal 1: It is suggested to only support many-to-one bearer mapping for control plane signalling in IAB network. It is also not necessary to support dedicated BH RLC channel for each UE’s CP signalling. 
Proposal 2: For the access IAB node, it has knowledge of each F1-C message type it encapsulates, so it can directly map the UL F1-C message to corresponding BH RLC channels.

Proposal 3: For the intermediate IAB node, it might forward the F1-C message to egress RLC channel based on the ingress RLC channel type. 

Proposal 4: For 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 5: Since the DSCP may be marked for the packet routing between IAB donor DU and donor CU, it is suggested not to use DSCP to differentiate the F1-C message type.
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