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1. Introduction 

In this paper, we discuss in detail on the open issues identified in last meeting related to control plane procedures of L2 U2N sidelink relay in a split gNB architecture.

· F1 enhancement is needed to support L2 U2N sidelink relay
· The discussion on how to wake-up the candidate relay UE in RRC_IDLE/INACTIVE state for direct-to-indirect path switch should wait for RAN2 progress first. 
· WA: F1AP signalling is used to configure Uu/PC5 RLC channel
· WA: F1AP signalling should support the configuration of mapping between DL bearer of remote UE and Uu RLC channel
· Open issues:
· Architecture related
· Termination point of Uu adaptation layer from protocol stack point of view (CU vs. DU)
· Responsibilities for sidelink relay related functionalities between gNB-CU and gNB-DU
· Local ID allocation (CU vs. DU)
· Procedure related
· Remote/relay UE identification during initial access procedure
· Baseline flow chart for RRC establishment/resume/reestablishment for sidelink relay by considering CU-DU split
·  F1AP signaling design related 
· Whether to configure remote UE via the UE-associated F1AP messages for remote UE or relay UE
· Uu/PC5 RLC channel configuration via F1AP 
· Mapping configuration via F1AP 

1. Discussion
1. Architecture related open issues
0. Termination point of Uu adaptation layer from protocol stack point of view (CU vs. DU)
Following options are possible for termination of Uu AL:

	Option 1: Uu AL is located at gNB-CU

	Option 2: Uu AL is terminated at gNB-DU

	Pros: Not much F1 impacts (as gNB-DU needs to only maintain relay UE context and no need of remote UE knowledge)

	Cons: F1 impacts (as gNB-DU needs to be aware of Remote UE relaying context and the bearer mapping configuration).


	Cons: Restriction on different remote UEs traffic multiplexed on a Uu RLC CH to terminate on the same CU-UP; E1AP impacts

	Pros:  Can terminate different remote UE's traffic on different CU-UPs (according to TNL assignment); No E1AP impacts
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Observation 1: Terminating the Uu AL at gNB-CU might impose a restriction on different remote UEs traffic to terminate on the same CU-UP and might not be desirable

Observation 2: Terminating the Uu AL at gNB-DU would mean a similar architecture as IAB and would make the design consistent
 
Proposal 1: Uu Adaptation layer should be terminated at gNB-DU   
 
0. Responsibilities for sidelink relay related functionalities between gNB-CU and gNB-DU
Proposal 2: gNB-CU-CP should be responsible for the following functionalities:
· Local Remote UE ID allocation
· Remote UE and relay UE association and context maintenance
· Remote UE bearer mapping and multiplexing
· Relaying Uu/PC5 RLC channel management 
· E2E QoS split management for relaying 
 
Proposal 3: gNB-DU should be responsible for the following functionalities:
· Uu adaptation layer (AL) support for CP/UP data 
· Determine the RLC/MAC/PHY Configuration for the relaying Uu/PC5 RLC CHs of relay UE  
1. Procedure related
1. Baseline flow chart for UE RRC establishment via sidelink relay by considering CU-DU split


			Figure 1: Remote UE initial access
Proposal 4: Use Figure 1 as a baseline flow chart for remote UE initial access procedure for U2N sidelink relays in case of split gNB architecture
1. F1AP signalling related open issues
2. Whether to configure remote UE via the UE-associated F1AP messages for remote UE or relay UE
An open issue is whether a remote UE is independently controlled by the gNB or all the control to the remote UE can be realized by the signaling of the relay UE. One possible way for remote UE control is to use UE-associated F1AP/E1AP signaling of the relay UE; another way is to use UE-associated F1AP/E1AP signaling of remote UE (i.e., separated F1/E1 association is established for each remote UE).
Option 1: Remote UE is configured via the UE-associated F1AP messages for remote UE 
Option 2: Remote UE is configured via the UE-associated F1AP messages for relay UE
Since it is clearer and easier to implement to have separate F1 connection for each remote UE, Option 1 is preferred.
Proposal 5: Every remote UE is configured and controlled via its own UE-associated F1AP messages i.e. gNB-DU maintains UE context of every remote UE separately.
2. Uu/PC5 RLC channel configuration and Mapping configuration via F1AP
WA: F1AP signalling is used to configure Uu/PC5 RLC channel
WA: F1AP signalling should support the configuration of mapping between DL bearer of remote UE and Uu RLC channel
[bookmark: _Hlk92359685]Proposal 6: gNB-CU use UE CONTEXT MODIFICATION procedure to establish the relay UE relaying RLC channels for SRB1/SRB2/DRBs (step 27-28 in Figure 1) as part of remote UE connection establishment
Proposal 7: gNB-CU indicate the mapping of the remote UE bearers to the relaying RLC channels via remote UE UE CONTEXT MODIFICATION procedure (step 33-34 in Figure 1)
Proposal 8: gNB-CU assign the relaying RLC CH IDs for Remote UE SRBs, DRBs and setup the relay UE context with gNB-DU 

Proposal 9: gNB-CU include the following in the relay UE context setup request/modify messages sent to gNB-DU (e.g., step 27 in Figure 1)
· Relaying SRB RLC CH list including RLC CH ID 
· Relaying DRB RLC CH list including RLC CH ID, RLC CH QoS, RLC Mode
· SL DRB setup list including SL DRB ID, SL QoS (Considering the split of remote UE e2e QoS between Uu RLC CH and PC5 RLC CH)

Proposal 10: gNB-DU include the following in the UE context setup response/UE context modification response/UE context modification required message (e.g., step 28 in Figure 1)
· Relaying SRB RLC CH setup/modified list including RLC CH ID 
· Relaying DRB RLC CH setup/modified list including RLC CH ID
· Relaying SRB/DRB RLC CH failed list including RLC CH ID


1. Conclusion
Observation 1: Terminating the Uu AL at gNB-CU might impose a restriction on different remote UEs traffic to terminate on the same CU-UP and might not be desirable
Observation 2: Terminating the Uu AL at gNB-DU would mean a similar architecture as IAB and would make the design consistent

Proposal 1: Uu Adaptation layer should be terminated at gNB-DU   

Proposal 2: gNB-CU-CP should be responsible for the following functionalities:
· Local Remote UE ID allocation
· Remote UE and relay UE association and context maintenance
· Remote UE bearer mapping and multiplexing
· Relaying Uu/PC5 RLC channel management 
· E2E QoS split management for relaying 
 
Proposal 3: gNB-DU should be responsible for the following functionalities:
· Uu adaptation layer (AL) support for CP/UP data 
· Determine the RLC/MAC/PHY Configuration for the relaying Uu/PC5 RLC CHs of relay UE  
· 
Proposal 4: Use Figure 1 as a baseline flow chart for remote UE initial access procedure for U2N sidelink relays in case of split gNB architecture
Proposal 5: Every remote UE is configured and controlled via its own UE-associated F1AP messages i.e. gNB-DU maintains UE context of every remote UE separately.
Proposal 6: gNB-CU use UE CONTEXT MODIFICATION procedure to establish the relay UE relaying RLC channels for SRB1/SRB2/DRBs (step 27-28 in Figure 1) as part of remote UE connection establishment
Proposal 7: gNB-CU indicate the mapping of the remote UE bearers to the relaying RLC channels via remote UE UE CONTEXT MODIFICATION procedure (step 33-34 in Figure 1)
Proposal 8: gNB-CU assign the relaying RLC CH IDs for Remote UE SRBs, DRBs and setup the relay UE context with gNB-DU 
Proposal 9: gNB-CU include the following in the relay UE context setup request/modify messages sent to gNB-DU (e.g., step 27 in Figure 1)
· Relaying SRB RLC CH list including RLC CH ID 
· Relaying DRB RLC CH list including RLC CH ID, RLC CH QoS, RLC Mode
· SL DRB setup list including SL DRB ID, SL QoS (Considering the split of remote UE e2e QoS between Uu RLC CH and PC5 RLC CH)

Proposal 10: gNB-DU include the following in the UE context setup response/UE context modification response/UE context modification required message (e.g., step 28 in Figure 1)
· Relaying SRB RLC CH setup/modified list including RLC CH ID 
· Relaying DRB RLC CH setup/modified list including RLC CH ID
· Relaying SRB/DRB RLC CH failed list including RLC CH ID
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