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1. Introduction
In last meeting, the downlink SRB1 message forwarding issue during remote UE’s RRC resume procedure was propose [1]. Companies has reached some consensus on this issue but did not fully discussed due to time limit. In this contribution, we will clarify the scenarios of this issue, then provide the solution and the spec impact for the downlink SRB1 message forwarding based on the discussion.
2. Discussion
2.1 First downlink SRB1 forwarding during remote UE RRC Resume
Figure 1 shows the remote UE’s RRC Resume procedure in Figure 8.19.3-1 of TS 38.401 [2]. The first downlink RRC message can be either SRB0 or SRB1 message, depending on gNB-CU’s decision on UE’s RRC state transition, e.g., resuming a RRC connection, perform RNA update, RRC release, or fallback to RRC setup. Therefore, gNB-DU has to prepare the mapping configuration between the SRB0/SBR1 and the Uu relay RLC channel before forwarding the first downlink RRC message in step 17. 
	Results of RRC resume procedure
	First downlink RRC message

	resuming a RRC connection
	RRCResume message (SRB1)

	perform RNA update
	RRCRelease message (SRB1)

	Perform RRC release
	RRCRelease message (SRB1)

	fallback to RRC setup
	RRCSetup message (SRB0)


In RAN3-118 meeting, we already contained the SRB0 mapping configuration in the DL RRC MESSAGE TRANSFER for RRCsetup message forwarding in the remote UE’s RRC setup procedure [3], but the SRB1 mapping configuration before the first downlink RRC message forwarding is not discussed before. In the following, we discuss based on the following two cases:
· Case 1: gNB-CU decides to let the UE enter into RRC_CONNECTED state (i.e., resuming a RRC connection). 
· Case 2: RRC resume procedure is for signalling exchange only or RRC_INACTIVE to RRC_IDLE transition (i.e., performing RNA update or RRC release). 
In current remote UE’s RRC resume procedure, steps 14~19 are implemented based on the legacy principle for a normal UE. In case 1, the gNB-CU shall trigger the UE CONTEXT SETUP procedure in steps 14 and 15. Therefore, gNB-CU can configure the SRB1 mapping configuration to gNB-DU for the first downlink RRC message transfer via this UE CONTEXT SETUP procedure. 
Observation 1: In remote UE’s RRC Resume procedure, if gNB-CU decides to resume a RRC connection for the remote UE, it can send the SRB1 mapping configuration to gNB-DU via the UE CONTEXT SETUP procedure.
However, the UE CONTEXT SETUP procedure in steps 14 and 15 will be skipped in case 2, thus we need to find other ways to send the SRB1 mapping configuration to gNB-DU. There are two options to solve this problem:
	Option 1: carry the SRB mapping configuration in the DL RRC MESSAGE TRANSFER message.
	· Spec impact (mainly in stage-3): include the SRB1 mapping configuration in the DL RRC MESSAGE TRANSFER message.

	Option 2: gNB-CU triggers the UE CONTEXT SETUP procedure to configure the SRB mapping.
	· Spec impact (mainly in stage-2): steps 14 and 15 cannot be skipped for signalling exchange only or RRC_INACTIVE to RRC_IDLE transition cases. 
· breaks the legacy principle and causes signalling overhead


We think option 1 is a good solution since it is more align with the legacy principle and will not cause signalling overhead. 
Proposal 1. In remote UE’s RRC Resume procedure, we have the following two options for the gNB-CU to can send the SRB1 mapping configuration to gNB-DU before the first downlink RRC message forwarding.
· Option 1. carry the SRB mapping configuration in the DL RRC MESSAGE TRANSFER message.
· Option 2. gNB-CU triggers the UE CONTEXT SETUP procedure to configure the SRB mapping.
Option 1 is better since option 2 will break the legacy principle and cause signalling overhead.
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Figure 1: remote UE RRC Resume procedure


2.2 First downlink SRB1 forwarding during remote UE RRC Reestablishment
Figure 2 shows the remote UE’s RRC Reestablishment procedure in Figure 8.19.2-1 of TS 38.401 [2]. In step 12, gNB-DU allocates gNB-DU UE F1AP ID for the U2N remote UE. gNB-DU sends the INITIAL UL RRC MESSAGE TRANSFER message to gNB-CU which contains the remote UE’s gNB-DU UE F1AP ID, relay UE’s gNB-DU UE F1AP ID, and RRCReestablishmentRequest message of the remote UE. In step 14, gNB-CU generates and sends the RRCReestablishment message to gNB-DU. Similar problem exists in the remote UE RRC Reestablishment, i.e., how to get the SRB1 mapping configuration for the gNB-DU to forward the remote UE’s RRCReestablishment message in step 15. 
We consider the following two scenarios in the discussion.
· Scenario 1: remote UE accesses via the old relay UE and the old gNB-DU
· Scneairo 2: remote UE accesses via a new relay UE or a new gNB-DU
In scenario 1, the gNB-CU shall contain the old gNB-DU UE F1AP ID of the remote UE in step 14. Based on the old gNB-DU UE F1AP ID, gNB-DU retrieves the UE context, which contains the bearer mapping configuration used before. In this case, gNB-DU can reuse the SRB1 mapping in the retrieved UE context to forward the first downlink RRC message in step 15.
Observation 2: If the remote UE accesses via the old relay UE and the old gNB-DU, gNB-CU indicates the old gNB-DU UE F1AP ID of the remote UE to gNB-DU to retrieve the UE context. gNB-DU can reuse the SRB1 mapping in the retrieved UE context.
In scenario 2, gNB-DU is unable to retrieve the UE context, thus gNB-CU needs to send the SRB1 mapping configuration to gNB-DU before step 15. We have two options to achieve this.
1. gNB-CU contains the SRB1 mapping configuration in the DL RRC MESSAGE TRANSFER message in step 14.
2. gNB-CU triggers the UE context modification/setup procedure for remote UE before step 14 by implementation.  
For option 2, gNB-CU needs to do extra signaling based on the current procedure in Figure 2, which will introduce signalling overhead. Therefore, we think option 1 is better.
Observation 3. If remote UE initiates the RRC Reestablishment procedure via a new relay UE or a new gNB-DU, gNB-CU shall provide the SRB1 mapping via DL RRC MESSAGE TRANSFER message or trigger the UE context modification/setup procedure for SRB1 mapping configuration. Later one can cause signaling overhead.
Proposal 2. When remote UE initiates the RRC Reestablishment procedure via a new relay UE or a new gNB-DU, gNB-CU can send the SRB1 mapping configuration to gNB-DU for the first downlink RRC message forwarding via 
· the DL RRC MESSAGE TRANSFER message; or 
· an extra UE CONTEXT MODIFICATION/SETUP procedure.


Figure 1: remote UE RRC Reestablishment procedure
2.3 Impact analysis
In order to support the above functionality, we need a small modification to allow that also SRB1 mapping is carried in the DL RRC MESSAGE TRANSFER message in F1AP spec. The impact on the receiving node is quite straightforward and similar as for SRB0.
It is also possible to specify this in stage2. This could either be:
· Specifying that SRB1 Mapping is used (only)
· Specify that SRB1 mapping may be used, but if not, the SRB1 must be configured before DL RRC MESSAGE TRANSFER
On the other hand, with the changes in st3, the receiving node would need to be able to support both functions. Hence, we think it is sufficient with stage3 modifications. 
According to the above analysis, we provide the CRs for 38.473.  

3. Conclusion
Based on the above discussion, we have the following observations and proposals:
Observation 1: In remote UE’s RRC Resume procedure, if gNB-CU decides to resume a RRC connection for the remote UE, it can send the SRB1 mapping configuration to gNB-DU via the UE CONTEXT SETUP procedure.
Observation 2: If the remote UE accesses via the old relay UE and the old gNB-DU, gNB-CU indicates the old gNB-DU UE F1AP ID of the remote UE to gNB-DU to retrieve the UE context. gNB-DU can reuse the SRB1 mapping in the retrieved UE context.
Observation 3. If remote UE initiates the RRC Reestablishment procedure via a new relay UE or a new gNB-DU, gNB-CU shall provide the SRB1 mapping via DL RRC MESSAGE TRANSFER message or trigger the UE context modification/setup procedure for SRB1 mapping configuration. Later one can cause signaling overhead.
Proposal 1. In remote UE’s RRC Resume procedure, we have the following two options for the gNB-CU to can send the SRB1 mapping configuration to gNB-DU before the first downlink RRC message forwarding.
· Option 1. carry the SRB mapping configuration in the DL RRC MESSAGE TRANSFER message.
· Option 2. gNB-CU triggers the UE CONTEXT SETUP procedure to configure the SRB mapping.
Option 1 is better since option 2 will break the legacy principle and cause signalling overhead.
Proposal 2. When remote UE initiates the RRC Reestablishment procedure via a new relay UE or a new gNB-DU, gNB-CU can send the SRB1 mapping configuration to gNB-DU for the first downlink RRC message forwarding via 
· the DL RRC MESSAGE TRANSFER message; or 
· an extra UE CONTEXT MODIFICATION/SETUP procedure.
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