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1	Introduction
In the previous RAN3 meeting, the following agreements and open issues were captured. In this paper, we try to discuss the remaining open issues. 
	RAN3#114e:
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 UE with 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 



2	Discussion
In RAN2’s endorsed running CR R2-2111437, the user plane and control plane protocol stacks are captured as below. The sidelink relay adaptation (SRAP) sublayer is placed over the RLC sublayer for both CP and UP at both PC5 interface and Uu interface. The Uu SDAP/, PDCP and RRC are terminated between U2N Remote UE and gNB, while SRAP, RLC, MAC and PHY are terminated in each link (i.e. the link between U2N Remote UE and U2N Relay UE and the link between U2N Relay UE and the gNB). The functionality of SRAP is very similar as the BAP layer for IAB architecture. Considering BAP is located in DU in IAB architecture, RAN3 can simply follow the same spirit and locate the SRAP layer in DU. 
	R2-2111437


Figure 16.x.2.1-1: User plane protocol stack for L2 UE-to-Network Relay


Figure 16.x.2.1-2: Control plane protocol stack for L2 UE-to-Network Relay



[bookmark: _Toc92443491]SRAP layer is located in gNB DU above RLC protocol. 

Regarding the initial access procedure of the remote UE, a high level procedure is captured in RAN2 endorsed running CR. The remote UE will generate and send a Uu SRB0 message, i.e., RRCSetupRequest, after PC5 connection establishment. RAN2 also agreed in their last meeting that the relay UE is configured by gNB with the local/temp remote UE ID to be used in adaptation layer by RRCReconfiguration message, after reporting the remote UE’s L2ID via SUI message to gNB and before forwarding the first SRB0 UL message of the remote UE. 
	R2-2111437
16.x.5.1	RRC Connection Management


Figure 16.x.5.1-1: Procedure for U2N Remote UE connection establishment
1. The U2N Remote and U2N Relay UE perform discovery procedure, and establish PC5-RRC connection using NR V2X procedure.
2. The U2N Remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a specified PC5 RLC bearer configuration. If the U2N Relay UE is not in RRC_CONNECTED, it needs to do its own connection establishment upon reception of a message on the specified PC5 RLC bearer.  The gNB responds with an RRCSetup message to U2N Remote UE. The RRCSetup delivery to the U2N Remote UE uses a specified PC5 RLC bearer configuration. 



	RAN2#115e Agreement:
Proposal 8		Serving gNB of relay UE assigns the local/temp remote UE ID.
Proposal 1 (revised)	For SRB0, adaptation layer is present over Uu hop for UL.
Proposal 2		For SRB0, adaptation layer is present over Uu hop for DL.
RAN2#116e Agreement:
Proposal 15 (modified): Relay UE is configured by gNB with the local/temp remote UE ID to be used in adaptation layer by RRCReconfiguration message, after reporting the remote UE’s L2ID via SUI message to gNB and before forwarding the first SRB0 UL message of the remote UE.  FFS if impact to the SUI contents is needed to enable this.



Considering the discussion and agreements from RAN2, in our understanding, gNB determines the remote UE’s local ID based on the SidelinkUEInformation (SUI) received from the relay UE, and RAN2 does not care if the remote UE’s local ID is generated by the gNB DU or gNB CU. Thus, it seems cleaner and straight forward for the gNB CU to determine the remote UE’s local ID after it receives SUI from the relay UE.

[bookmark: _Toc92272338]gNB determines the remote UE’s local ID based on the SidelinkUEInformation received from the relay UE. 
[bookmark: _Toc92272339]RAN2 is not concerned if the remote UE’s local ID is generated by the gNB DU or gNB CU
[bookmark: _Toc92443492]gNB CU determines the local ID for the remote UE.

With respect to the F1AP handling for the remote UE, two options were discussed in the last meeting:
· Option 1: via the UE-associated F1AP messages for remote UE
· Option 2: via the UE-associated F1AP message for relay UE 
In particular, Option 1 implies remote UE dedicated F1AP signalling will be supported as a regular UE, while Option 2 implies there will be no remote UE dedicated F1AP signalling and F1AP messages for remote UE will be transferred via the relay UE F1AP signalling. In our understanding, both options can work, while Option2 requires some enhancements in F1AP messages, e.g., new indicator is needed in the DL RRC MESSAGE TRANSFER transferred to the relay UE but targeting a remote UE such that the relay UE can insert the correct SRAP header. Besides, it could be an overkill for relay UE’s F1AP signalling if relay UE’s F1AP signalling is used to support the UE context management procedures for the remote UE. Therefore, it seems less specification effort to adopt Option 1.
[bookmark: _Toc92443493]Reconfiguration for remote UE is provided by remote UE’s F1 signalling. 

Moreover, to support the layer 2 SL UE2NW relay, three categories of mapping configuration are required:
· Category#1: For remote UE, the mapping between Uu PDCP entity and PC5 RLC channel for UL/DL
· Category#2: For relay UE, the mapping between Uu RLC channel and PC5 RLC channel for UL/DL
· Category#3: For DU, the mapping between remote UE PDCP entity and relay UE SRAP entity. 
For category#1, the mapping configuration can be generated by gNB CU and DU collaboration via existing UE Context Setup/Modification procedure with new IEs. For example, gNB CU can provide remote UE Uu QoS flow and PDCP information in the UE Context Setup message, and gNB DU will provide the corresponding SRAP configuration and PC5 RLC channel configuration in the UE Context Setup Response message. 
For category#2, the mapping configuration can be provided by gNB DU itself after knowing the remote UE’s local ID. For example, gNB DU may generate the mapping between relay UE’s Uu RLC channel and PC5 RLC channel and provide to gNB CU via UE Context Modification Required message. gNB CU will forward it to the relay UE conveyed in a RRCReconfiguration message. 
For category#3, if proposal 3 is agreed, then gNB CU can provide the local ID for the remote UE via the UE Context Modification procedure for the relay UE after receiving the SUI indicating the existence of a remote UE. Afterwards, when gNB DU receives the RRCSetupRequest message from the remote UE with assigned local ID, gNB DU will assign a F1AP ID for the remote UE and send to gNB CU in Initial UL RRC Message Transfer according to proposal 4. As such, in further remote UE F1AP context management, DU will able to map the remote UE F1AP context/address with the relay UE, e.g., when receiving a DL packet from the remote UE PDCP entity, gNB DU is able to deliver the remote UE DL packet to the relay UE’s SRAP layer for further processing. Category#3 configuration is generated and maintained in gNB DU without informing gNB CU or relay UE. 
[bookmark: _Toc92272340]gNB DU is able to associate the remote UE PDCP entity in gNB CU with the relay UE SRAP entity in gNB DU using available information without further specification impact. 
[bookmark: _Toc92443494]gNB DU is responsible of providing the following configuration to gNB CU:
a. [bookmark: _Toc92443495]for the remote UE, the SRAP configuration (i.e., mapping between Uu PDCP entity and PC5 RLC channel), and the corresponding PC5 RLC channel configuration. 
b. [bookmark: _Toc92443496]for the relay UE, the SRAP configuration (i.e., the mapping between Uu RLC channel and PC5 RLC channel), and the corresponding Uu/PC5 RLC channel configuration. 
[bookmark: _Toc92443497]gNB CU informs gNB DU about remote UE’s local ID via UE Context Modification Request message for the relay UE, then gNB DU provides the updated SRAP configuration for the relay UE via UE Context Modification Response message.

The overall procedure for layer 2 remote UE initial access procedure in our understanding is captured in the Annex. 
[bookmark: _Toc92443498]RAN3 endorses the proposed TP for TS 38.401 to support layer 2 remote UE initial access. 

3	Conclusion
Based on the discussion above, we observe:
Observation 1	gNB determines the remote UE’s local ID based on the SidelinkUEInformation received from the relay UE.
Observation 2	RAN2 is not concerned if the remote UE’s local ID is generated by the gNB DU or gNB CU
Observation 3	gNB DU is able to associate the remote UE PDCP entity in gNB CU with the relay UE SRAP entity in gNB DU using available information without further specification impact.


Based on the discussion above, we propose:
Proposal 1	SRAP layer is located in gNB DU above RLC protocol.
Proposal 2	gNB CU determines the local ID for the remote UE.
Proposal 3	Reconfiguration for remote UE is provided by remote UE’s F1 signalling.
Proposal 4	gNB DU is responsible of providing the following configuration to gNB CU:
a.	for the remote UE, the SRAP configuration (i.e., mapping between Uu PDCP entity and PC5 RLC channel), and the corresponding PC5 RLC channel configuration.
b.	for the relay UE, the SRAP configuration (i.e., the mapping between Uu RLC channel and PC5 RLC channel), and the corresponding Uu/PC5 RLC channel configuration.
Proposal 5	gNB CU informs gNB DU about remote UE’s local ID via UE Context Modification Request message for the relay UE, then gNB DU provides the updated SRAP configuration for the relay UE via UE Context Modification Response message.
Proposal 6	RAN3 endorses the proposed TP for TS 38.401 to support layer 2 remote UE initial access.


Annex: TP for 38.401
-----------------------------------Start of Changes-----------------------------------
[bookmark: _Toc13919126][bookmark: _Toc29391491][bookmark: _Toc36560522][bookmark: _Toc45104759][bookmark: _Toc45883242][bookmark: _Toc51763523][bookmark: _Toc52266337][bookmark: _Toc56529307]8.x	Layer 2 remote UE Initial Access

The signalling flow for layer 2 remote UE Initial access is shown in Figure 8.x-1.



Figure 8.x-1: Layer 2 remote UE Initial Access procedure
1. After the discovery and PC5 connection establishment procedure, the relay UE sends a SidelinkUEInformation message to the gNB-DU.
2. gNB-DU encapsulates the SidelinkUEInformation message in the UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU
3. gNB-CU generates the local ID for the remote UE and provides the relevant information to gNB-DU using relay UE’s UE CONTEXT MODIFICATION REQUEST message. 
4. gNB-DU replies gNB-CU a UE CONTEXT MODIFICATION RESPONSE message including at least the SRAP configuration for the relay UE.
5. gNB-CU generates the RRCReconfiguration message for the relay UE and encapsulates it in the DL RRC MESSAGE TRANFSER message for the relay UE. 
6. The gNB-DU sends RRCReconfiguration message to the relay UE.
7. The relay UE sends RRCReconfigurationComplete message to the gNB-DU. 
8. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message for the relay UE and send it to the gNB-CU.
9. The relay UE forwards an RRCSetupRequest message from the remote UE to the gNB-DU. 
10. The gNB-DU includes the RRC message and, if the remote UE is admitted, the corresponding low layer configuration for the remote UE in the  INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message includes the C-RNTI for the remote UE allocated by the gNB-DU.
11. The gNB-CU allocates a gNB-CU UE F1AP ID for the remote UE and generates a RRCSetup message towards the remote UE. The RRC message is encapsulated in the DL RRC MESSAGE TRANSFER message for the remote UE.
12. The gNB-DU sends the RRCSetup message to the remote UE.
13. The remote UE sends the RRC CONNECTION SETUP COMPLETE message to the gNB-DU. 
14. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message for the remote UE and sends it to the gNB-CU. 
15. The gNB-CU sends the INITIAL UE MESSAGE message to the AMF.
16. The AMF sends the INITIAL CONTEXT SETUP REQUEST message to the gNB-CU.
17. The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE to establish the remote UE context in the gNB-DU. In this message, it may also encapsulate the SecurityModeCommand message. In case of NG-RAN sharing, the gNB-CU includes the serving PLMN ID (for SNPNs the serving SNPN ID).
18. The gNB-DU may send a UE CONTEXT MODIFICAITON REQUIRED message for the relay UE to update some configuration, e.g., SRAP configuration.
19. The gNB-CU may reply a UE CONTEXT MODIFICATION CONFIRM message for the relay UE
20. gNB-CU generates the RRCReconfiguration message for the relay UE and encapsulates it in the DL RRC MESSAGE TRANFSER message for the relay UE. 
21. The gNB-DU sends RRCReconfiguration message to the relay UE.
22. The relay UE sends RRCReconfigurationComplete message to the gNB-DU. 
23. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message for the relay UE and send it to the gNB-CU.
24. The gNB-DU sends the SecurityModeCommand message to the remote UE.
25. The gNB-DU sends the UE CONTEXT SETUP RESPONSE message for the remote UE to the gNB-CU.
26. The remote UE responds with the SecurityModeComplete message
27. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message for the remote UE and sends it to the gNB-CU.
28. The gNB-CU generates the RRCReconfiguration message for the remote UE and encapsulates it in the DL RRC MESSAGE TRANSFER message for the remote UE
29. The gNB-DU sends RRCReconfiguration message to the remote UE.
30. The remote UE sends RRCReconfigurationComplete message to the gNB-DU. 
31. The gNB-DU encapsulates the RRC message in the UL RRC MESSAGE TRANSFER message for the remote UE and send it to the gNB-CU.
32. The gNB-CU sends the INITIAL CONTEXT SETUP RESPONSE message to the AMF.

 -----------------------------------End of Changes-----------------------------------
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