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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In last RAN3 meeting, control plane procedure for L2 UE to Network had been discussed and achieve some meaningful agreements: 
Agreements:
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 use 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
Open issue 1: the termination point of Uu adaptation layer from protocol stack point of view (CU vs. DU)
Open issue 2: responsibilities for sidelink relay related functionalities between gNB-CU and gNB-DU
Open issue 3: local ID allocation (CU vs. DU)

Procedure related
Open issue 4: remote/relay UE identification during initial access procedure
Open issue 5: baseline flow chart for RRC establishment/resume/reestablishment for sidelink relay by considering CU-DU split
 
F1AP signalling design related 
Open issue 6: F1AP signalling to configure remote UEwith following options
Option 1: via the UE-associated F1AP messages for remote UE 
Option 2: via the UE-associated F1AP message for relay UE 
Open issue 7: Uu/PC5 RLC channel configuration via F1AP 
Open issue 8: mapping configuration via F1AP 

In this contribution, we will discuss L2 UE to network relay control plane procedure mentioned in open issues.
Discussion
Arthitecture 
In this part, we will discuss open issues 1~3.
For open issue 1, we suggest that adaption layer is terminated at gNB-DU. The adaptation layer is placed over RLC sublayer for both CP and UP at the Uu interface between Relay UE and gNB, at the PC5 interface between Relay UE and Remote UE respectively. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB-CU, while RLC, MAC and PHY are terminated in each link. The protocol stack for UP and CP are shown as Fig.1 and Fig.2. 
Proposal 1: The adaption layer is terminated at gNB-DU.





Fig.1 UP protocol stack for L2 UE to network SL relay



Fig.2 CP protocol stack for L2 UE to network SL relay
As to the responsibility for sidelink relay related functionalities between gNB-CU and gNB-DU, uu RLC/PC5 RLC configuration and mapping rule configuration should be considered, as list in WA. uu RLC channel is configured between gNB-DU and relay UE, it should be configured via UE context management procedure. The context for the added/modified/released Uu RLC Channel can be provided from gNB-CU to gNB-DU. gNB-DU provides the result of the request and the corresponding low layer configuration encapsulated in CellGroupConfig container. PC5 RLC channel is configured between relay UE and remote UE. In the UE context management procedure should configure the PC5 RLC channel for relay UE and remote UE. 
Proposal 2: In F1 UE context management procedure should introduce uu RLC channel configuration information for relay UE.
Proposal 3: In F1 UE context management procedure should introduce PC5 RLC channel configuration information for relay UE and remote UE.
It is agreed in RAN2 that gNB may assign the local ID of remote UE. gNB sends the local remote UE ID to relay UE, and relay UE may include the local ID of remote UE in the adaptation layer subheader. Furthermore, as we suggest in proposal 1, adaption layer is terminated in gNB-DU. RRC signalling is terminated at gNB-CU, it is reasonable for gNB-CU to assign the local remote UE ID.
Proposal 4: gNB-CU is responsible for assignment of local remote UE ID.
Procedure 
With the RRC establishment procedure in Fig.3 as baseline, we discuss Open issue 4 and 5.


















[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Fig3: Baseline flow chart for RRC establishment procedure
In Fig.3, we draft remote UE RRC establishment procedure for L2 SL relay with the progress of RAN2. It should be noted that uu RLC channel for relaying RRCSetupRequest is still FFS in RAN2. If uu RLC channel for relaying RRCSetupRequest is default configuration, step C can be performed without waiting for configuration from gNB; otherwise, RRCSetupRequest should be transmitted until network indentify remote UE and configure dedicated uu RLC channel for RRCSetupRequest transmission. 
In step A,B,C, relay UE sets SUI and RRCSetupRequest of remote UE to gNB. With step A and C, gNB identifies remote UE, and performs local ID assignment for remote UE. For RRC reestablishment procedure and RRC resume procedure, RRCReestablishmentRequest and RRCResumetRequest assistant gNB identify remote UE.
Proposal 5: gNB identifies remote UE with SUI and RRCSetupReques or RRCReestablishmentRequest or RRCResumetRequest.
Considering the FFS in RAN 2 for step A,B,C, we draft the flow chart for remote UE RRC stepup procedure for each case. The case that uu RLC channel for relaying RRCSetupRequest is dedicated configuration is shown in Fig.4, and Fig.5 illustrates the case that uu RLC channel for relaying RRCSetupRequest is default configuration.












Fig.4 RRC establishment procedure for remote UE (1) 









Fig.5 RRC establishment procedure for remote UE (2)
Proposal 6-1: RAN3 agrees the RRC establishment procedure illustrated in Fig. 4 as the baseline, if dedicated configuration is configured for relaying RRCSetupRequest .
Proposal 6-2: gNB-CU should configure gNB-DU to generate the uu RLC channel configurations for RRCSetupRequest message of remote UE. 
Proposal 7: RAN3 agrees the RRC establishment procedure illustrated in Fig. 5 as the baseline, if default configuration is configured for relaying RRCSetupRequest .
For RRC reestablishment procedure for remote UE, the uu RLC channel configuration for RRCReestablishmentRequest has not been decided in RAN2. SUI massge is also required for RRC reestablishment procedure. So, the basic flowchart for RRC reestablishment procedure is similar as RRC establishment procedure. The case that uu RLC channel for relaying RRCReestablishmentRequest is dedicated configuration is shown in Fig.6, and Fig.7 illustrates the case that uu RLC channel for relaying RRCReestablishmentRequest is default configuration.
Proposal 8: RAN3 agrees the RRC reestablishment procedure illustrated in Fig. 6 as the baseline, if dedicated configuration is configured for relaying RRCReestablishmentRequest .
Proposal 8-2: gNB-CU should configure gNB-DU to generate the uu RLC channel configurations for RRCReestablishmentRequest message of remote UE. 
Proposal 9: RAN3 agrees the RRC reestablishment procedure illustrated in Fig. 7 as the baseline, if default configuration is configured for relaying RRCReestablishmentRequest .














Fig.6 RRC reestablishment procedure for remote UE (1) 









Fig.7 RRC reestablishment procedure for remote UE (2)
For RRC resume procedure for remote UE, the uu RLC channel configuration for RRCResumeRequest has not been decided in RAN2. SUI massge is also required for RRC resume procedure. So, the basic flowchart for RRC resume procedure is similar as RRC establishment procedure. The case that uu RLC channel for relaying RRCResumeRequest is dedicated configuration is shown in Fig.8, and Fig.9 illustrates the case that uu RLC channel for relaying RRCResumeRequest is default configuration.
Proposal 10: RAN3 agrees the RRC resume procedure illustrated in Fig. 8 as the baseline, if dedicated configuration is configured for relaying RRCResumeRequest.
Proposal 10-2: gNB-CU should configure gNB-DU to generate the uu RLC channel configurations for RRCResumeRequest message of remote UE. 
Proposal 11: RAN3 agrees the RRC resume procedure illustrated in Fig. 9 as the baseline, if default configuration is configured for relaying RRCResumeRequest .













Fig.8 RRC resume procedure for remote UE (1)












Fig.9 RRC resume procedure for remote UE (2)
Conclusions
With the discussion above, the following observation and proposals are achieved: 
[bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Proposal 1: The adaption layer is terminated at gNB-DU.
Proposal 2: In F1 UE context management procedure should introduce uu RLC channel configuration information for relay UE.
Proposal 3: In F1 UE context management procedure should introduce PC5 RLC channel configuration information for relay UE and remote UE.
Proposal 4: gNB-CU is responsible for assignment of local remote UE ID.
Proposal 5: gNB identifies remote UE with SUI and RRCSetupReques or RRCReestablishmentRequest or RRCResumetRequest.
Proposal 6-1: RAN3 agrees the RRC establishment procedure illustrated in Fig. 4 as the baseline, if dedicated configuration is configured for relaying RRCSetupRequest .
Proposal 6-2: gNB-CU should configure gNB-DU to generate the uu RLC channel configurations for RRCSetupRequest message of remote UE. 
Proposal 7: RAN3 agrees the RRC establishment procedure illustrated in Fig. 5 as the baseline, if default configuration is configured for relaying RRCSetupRequest .
Proposal 8: RAN3 agrees the RRC reestablishment procedure illustrated in Fig. 6 as the baseline, if dedicated configuration is configured for relaying RRCReestablishmentRequest .
Proposal 8-2: gNB-CU should configure gNB-DU to generate the uu RLC channel configurations for RRCReestablishmentRequest message of remote UE. 
Proposal 9: RAN3 agrees the RRC reestablishment procedure illustrated in Fig. 7 as the baseline, if default configuration is configured for relaying RRCReestablishmentRequest .
Proposal 10: RAN3 agrees the RRC resume procedure illustrated in Fig. 8 as the baseline, if dedicated configuration is configured for relaying RRCResumeRequest . 
Proposal 10-2: gNB-CU should configure gNB-DU to generate the uu RLC channel configurations for RRCResumeRequest message of remote UE. 
Proposal 11: RAN3 agrees the RRC resume procedure illustrated in Fig. 9 as the baseline, if default configuration is configured for relaying RRCResumeRequest .
Reference
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