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1 Introduction

In RAN2#103bis meeting, it was agreed that only 1A CP architecture variants 2 and 4 to be considered for further study [1]. However, in Rel-15 IAB SI the topic on bearer mapping for control plane signalling has not been fully discussed and no any conclusions. 

In this contribution, we will discuss the details on bearer mapping for control plane signalling.  

2 Discussion
There are three types of control plane signalling:

-
UE’s RRC
-
IAB-node-MT’s RRC

-
IAB-node-DU’s F1AP

Taking the following two-hops for example, we will discuss the bearer mapping for control plane signalling based on the following aspects.
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Figure 1. Example for two-hops IAB
2.1 Whether MT RRC and DU F1AP share the same RLC channel?
Similar to UE, MT RRC can be carried in SRB0/SRB1/SRB2 on the access link. Currently, only the MT RRC carried in SRB0 uses the RLC TM mode. In order to ensure the reliability of signalling, other signalling including MT RRC carried in SRB1/SRB2 and DU F1AP should use the RLC AM mode. Therefore, it is straight forward that MT RRC carried in SRB0 will not share the same RLC channel with DU F1AP.

Proposal 1: RAN2 decides whether the MT’s RRC of SRB0 could the same BH RLC channel with DU’s F1AP. 
For MT RRC carried in SRB1/2 and DU F1AP, there are two options for bearer mapping.
Option 1: MT RRC carried in SRB1/2 share the same RLC channel with DU F1AP.

In this option, in order to help the receiver to distinguish MT RRC and DU F1AP, a signalling type indication needs to be carried in the RLC header. We take the above IAB node2 in figure 1 for example, in DL, RLC layer in IAB node2 MT sends the MT RRC to the corresponding PDCP layer, and sends the DU F1AP to the adaptation layer. 
If an adaptation layer is introduced on the access link, the signalling type indication can be carried in the adaptation layer, which depends on the final protocol stack.  

Observation 1: A signalling type indication needs to be carried in the PDU, if MT RRC carried in SRB1/2 share the same RLC channel with DU F1AP. 
Option 2: MT RRC carried in SRB1/2 and DU F1AP use separate RLC channel.
In this option, separate RLC channel is established for MT RRC and DU F1AP. 
Compared to option 1, option 2 is simpler and has minimum impact on the standards. 
Proposal 2: MT’s RRC and DU’s F1AP use separate BH RLC channel. 
2.2 Bearer mapping decision and configuration
In Rel-15 IAB SI, it was agreed that both one-to-one and many-to-one UP bearer mappings should be supported in a common design 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 3: Both 1:1 and N:1 bearer mapping need to be considered for CP in Rel-16 IAB WI. 
Currently, DU F1APs can be further included two types: Non-UE associated F1AP and UE associated F1AP. Non-UE associated F1AP is used for F1 interface management, and UE associated F1AP is used for UE context management, RRC message transfer and so on. Because the scheduling priority of Non-UE associated F1AP is higher than UE associated F1AP, so it is necessary to distinguish these two types of DU F1AP on the backhaul. 

Observation 2: UE associated F1AP and non-UE associated F1AP could be differentiated on the backhaul. 
Furthermore, UE associated F1AP can carry different types of SRBs, e.g. SRB0/SRB1/SRB2, wherein different SRBs have different scheduling priorities. Therefore, it also needs to differentiate these types of DU F1AP on the backhaul.  

Observation 3: Different type of SRB (i.e. SRB0, SRB1 and SRB2) carried in UE associated F1APs could be differentiated on the backhaul.
In downlink, the bearer mapping is performed by IAB donor DU, intermediate IAB node DU and the serving IAB node DU separately.
IAB donor CU generates the signaling, and sends the signaling along with a signaling type indication to the IAB donor DU. If an IP connection is established between the IAB donor CU and the IAB donor DU, the signaling type indication can be carried in the DSCP/flow label field in IP header. 

The IAB donor DU performs the bearer mapping based on the IAB donor CU configured mapping rule between DSCP/flow label and BH RLC channel on the next hop. 

The intermediate IAB node DU performs the bearer mapping based on the ingress BH RLC channel to the egress BH RLC channel. As another alternative, the intermediate IAB node DU can also map the received signaling to the corresponding BH RLC channel on the next hop based on the signaling type indication carried in the adaptation layer of the upstream node.  

Proposal 4: In downlink, the following mapping mechanism are adopted:
· IAB donor DU performs the bearer mapping based on the mapping rule between DSCP/flow label and BH RLC channel, configured by IAB donor CU;
· Intermediate IAB node DU performs the bearer mapping based on the mapping rule from the ingress BH RLC channel to the egress BH RLC channel, or based on the mapping rule between the signaling type indication carried in the adaptation layer to the egress BH RLC channel;
In uplink, the bearer mapping is performed by the serving IAB node MT and intermediate IAB node MT separately. 

The serving IAB node DU can receive the RRC message via the corresponding SRB, and it also can generate the F1AP message, so the serving IAB node DU can distinguish the signaling to be sent. Then the serving IAB node DU can mark the signaling to be sent with a corresponding DSCP/flow label based on the IAB donor CU configured mapping rule between signaling type and DSCP/flow label, and then set the DSCP/flow label in IP header and send the signaling to the serving IAB node MT via intra-interface. 

Similar to the IAB donor DU in downlink, the serving IAB node MT performs the bearer mapping based on the IAB donor CU configured mapping rule between DSCP/flow label and BH RLC channel on the next hop. 

Similar to the intermediate IAB node DU in downlink, the intermediate IAB node MT performs the bearer mapping based on the ingress BH RLC channel to the egress BH RLC channel. As another alternative, the intermediate IAB node MT can also map the received signaling to the corresponding BH RLC channel on the next hop based on the signaling type indication carried in the adaptation layer of the downstream node.  

Proposal 5: In uplink, the following mapping mechanism are adopted:
· The access IAB node DU marks the DSCP/flow label in IP header based on the mapping rule between signaling type and DSCP/flow label, configured by IAB donor CU. 

· The access IAB node MT performs the bearer mapping based on the mapping rule between DSCP/flow label and BH RLC channel.

· Intermediate IAB node MT performs the bearer mapping based on the mapping rule from ingress BH RLC channel to egress BH RLC channel, or based on the mapping rule between signaling type indication carried in the adaptation layer and egress BH RLC channel.
3 Conclusion
In this contribution, we mainly discuss the details on bearer mapping for control plane signalling, and have the following observation and proposals:
Observation 1: A signalling type indication needs to be carried in the PDU, if MT RRC carried in SRB1/2 share the same RLC channel with DU F1AP. 
Observation 2: UE associated F1AP and non-UE associated F1AP could be differentiated on the backhaul. 

Observation 3: Different type of SRB (i.e. SRB0, SRB1 and SRB2) carried in UE associated F1APs could be differentiated on the backhaul.

Proposal 1: RAN2 decides whether the MT’s RRC of SRB0 could the same BH RLC channel with DU’s F1AP. 

Proposal 2: MT’s RRC and DU’s F1AP use separate BH RLC channel. 
Proposal 3: Both 1:1 and N:1 bearer mapping need to be considered for CP in Rel-16 IAB WI. 

Proposal 4: In downlink, the following mapping mechanism are adopted:
· IAB donor DU performs the bearer mapping based on the mapping rule between DSCP/flow label and BH RLC channel, configured by IAB donor CU;
· Intermediate IAB node DU performs the bearer mapping based on the mapping rule from the ingress BH RLC channel to the egress BH RLC channel, or based on the mapping rule between the signaling type indication carried in the adaptation layer to the egress BH RLC channel;
Proposal 5: In uplink, the following mapping mechanism are adopted:
· The access IAB node DU marks the DSCP/flow label in IP header based on the mapping rule between signaling type and DSCP/flow label, configured by IAB donor CU. 

· The access IAB node MT performs the bearer mapping based on the mapping rule between DSCP/flow label and BH RLC channel.

· Intermediate IAB node MT performs the bearer mapping based on the mapping rule from ingress BH RLC channel to egress BH RLC channel, or based on the mapping rule between signaling type indication carried in the adaptation layer and egress BH RLC channel.
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