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Abstract of the contribution: This contribution proposes evaluation and conclusion for Layer-2 based UE-to-Network Relay.
Discussion
Solution #7 is the main solution proposed for Layer-2 based UE-to-Network Relay, this contribution proposes evaluation and conclusion for solution #7.
Proposal

It is proposed to include the following changes in TR 23.752.
* * * Start of change * * * 

7.3
Key Issue #3: Support of UE-to-Network Relay
For Layer-2 based UE-to-Network Relay, solution #7 is the main solution, there are several aspects proposed for Layer-2 based operation.
1)  For Control and User Plane Protocols
Solution #7 proposes For Control and User Plane Protocols as described in Annex A. It is understood the End-to-End protocol should be designed in RAN2.

2)  Network selection 
Solution #7 proposes general description how the Remote UE perform PLMN selection and UE-to-Network Relay selection. Solution #41 proposes detailed solution for Remote UE to perform PLMN selection and UE-to-Network Relay selection.

3)  Authorization and provisioning
Solution #7 proposes to provide authorization and provisioning for UE-to-Network Relay UE discovery and communication over PC5, for UE-to-Network Relay UE and for the Remote respectively. For out-of-coverage UE, reconfiguration in the UE is proposed; for in-coverage UE, configuration by the PCF is proposed. 
4)  Registration and connection management

Solution #7 proposes Registration and Connection management for the UE-to-Network Relay and the Remote following the existing procedure, and the Relay AMF and Remote UE AMF may be different.

For state applicability, solution proposes the UE-to-Network Relay UE is CM-CONNECTED if any Remote UE is in CM-CONNECTED state, and the The applied state needs to be coordinated and confirmed by RAN WG2. Impact on RRC Inactive will also be studied by RAN WG2.
For paging, it proposed the concluded solution in clause 6.6.2 of TR 23.733 [26] can be reused based on the assumption that option 2 of TR 36.746 [27] is adopted by RAN WG2, that needs to be confirmed by RAN2 WG.
5) NAS level Congestion Control
The main point in solution #7 for NAS level Congestion Control is the UE-to-Network Relay needs to inform the Remote UE that there is a Mobility Management back-off timer running at the UE-to-Network Relay, so that the Remote UE is able to (re)select to another UE-to-Network Relay.
6) QoS support
This solution proposes 5GS flow-based QoS concept should be reused between the Remote UE and the network, RAN performs QoS enforcement for PC5 interface and Uu interfaces when it gets QoS profile from the CN. QoS flows established between the network and the Remote UE will be mapped to PC5 "radio bearers" seen by the Remote UE and to normal Uu radio bearers seen by the network, whereby the UE-to-Network Relay UE performs the necessary adaptation between Uu and PC5.

7) Mobility Restriction
Solution #7 proposes Mobility Restriction on RAT Restoration/Forbidden Area/Service Area restriction/CN type restriction/CAG restriction.

For RAT Restriction, RAN2 has assumption that “NR Uu is assumed on the Uu link of the UE-to-Network Relay UE. NR sidelink is assumed on PC5 between the Remote UE(s) and the UE-to-Network Relay UE.”, so RAT Restriction don’t need to be considered.
For Forbidden Area, if UE-to-Network Relay is in Forbidden Area, it is not allowed to perform the Relay operation; If the UE-to-Network Relay operates in a Forbidden Area of the Remote UE, the Remote UE is not allowed to access the network via this UE-to-Network Relay. The Tracking Area of the cell will be included in the System Information forwarded to the Remote UE, so it does not need to be included in discovery message.
For Service Area Restriction, it is understood the Service Area Restriction is only applied for user plane, and based on the Layer-2 based UE-to-Network Relay concept, the Relay and the Remote has independent user plane connectivity, and the Relay may not initiate user plane connection establishment. In this case, the Service Area Restriction is independent for the Relay and the Remote UE. Then even the Relay is in Non-allowed Area, it can also operate as Relay.
For CN type restriction, only 5GC is considered in this item, don’t need to consider.

For CAG restriction, if the Relay can camp on a CAG cell as normal cell, it means the cell is the Relay’s authorized CAG cell; otherwise, the Relay camp on the cell in limited state. Regardless the Relay is in normal state or limited state, the Relay can enter CONNECTED state and perform Layer-2 based relay considering the Relay and the Remote UE’s user plane connection independent and no special handling from AS layer for limited state. The Remote UE will check whether the cell is its authorized CAG cell according the forwarded System Information; if the cell is Remote UE’s authorized CAG cell, then the Remote can initiate connection establishment. In all, the Relay UE’ authorized CAG information is independent with the Remote UE’s CAG, and Relay does not need to include CAG information in discovery message.
8) For mobility issue

RAN is discussing mobility issues, propose to wait RAN progress.

9) Security

Solution #7 proposes to Security (confidentiality and integrity protection) is enforced at the PDCP layer between the endpoints at the Remote UE and the gNB.
For hop security, the existing PC5 security can be reused.

10) UE-to-Network Relay Discovery and Selection
Solution #7 proposes reuse solution #19.

11) Path Selection
Solution #7 proposes RAN controls path selection between direct Uu path and indirect Uu path based on the link quality. On top of that, solution #26 proposes to enhance URSP for the communication path selection.
* * * Second change * * * 

8.3
Key Issue #3: Support of UE-to-Network Relay
For Layer-2 based UE-to-Network Relay, the following conclusions are achieved.
Generally, solution #7 is recommended as baseline for Layer-2 based UE-to-Network operation, with the following outstanding aspects.
-  Adopt Control and User Plane Protocols as described in Annex A, with confirmation with RAN WG.

-  The Relay UE provides serving PLMN information and other PLMNs information in System Information to the Remote UE in order to perform PLMN selection during discovery and taking solution #41 for Remote UE to perform PLMN selection and UE-to-Network Relay selection as baseline.
-  PCF configured or preconfigured methods are used for Layer-2 UE-to-Network Relay related authorization and provision.
-  Registration and Connection management for the UE-to-Network Relay and the Remote following the existing procedure, and the Relay AMF and Remote UE AMF may be different. 
-  The UE-to-Network Relay UE is CM-CONNECTED if any Remote UE is in CM-CONNECTED state.
Editor’s note: it is FFS how to handle Inactive state, and the applicable state needs to be coordinated with RAN.

-  For paging, it proposed the concluded solution in clause 6.6.2 of TR 23.733 [26] can be reused based on the assumption captured in clause 4.5.5.2 of TR 38.836 [xx] adopted by RAN WG2.
-  For NAS level Congestion Control on UE-to-Network Relay, the UE-to-Network Relay needs to inform the Remote UE that there is a Mobility Management back-off timer running at the UE-to-Network Relay if the UE-to-Network Relay is not able to properly serve the Remote UE after the UE-to-Network Relay enters CM_IDLE state.
-  For QoS support, RAN performs QoS enforcement for PC5 interface and Uu interfaces when it gets QoS profile from the CN, how for RAN to perform QoS enforcement left to RAN WGs.
-  For Mobility Restriction, the following conclusions achieved:
  a)  RAT Restriction for Relay operation are not included in Mobility Restriction of the Relay and the Remote UEs.
  b)  The Remote UE and the Relay UE are configured Forbidden Area/Service Area Restriction by itself PLMN, and enforce independently the Forbidden Area/ Service Area Restriction as defined in clause 5.3.4 of TS 23.501[xx], and the Tracking Area of the cell will be included in the System Information forwarded to the Remote UE.
  c)  CN type restriction for Relay operation are not included in Mobility Restriction of the Relay and the Remote UEs.
  d)  The Relay UE’ authorized CAG information is independent with the Remote UE’s authorized CAG information, and Relay does not need to include CAG information in discovery message. The CAG information of the cell will be included in the System Information forwarded to the Remote UE and the Remote UE checks whether the cell is its authorized CAG cell.
-  For mobility issue, wait for RAN WG progress.
-  Security (confidentiality and integrity protection) is enforced at the PDCP layer between the endpoints at the Remote UE and the gNB. For hop security, the existing PC5 security can be reused.

-  For UE-to-Network Relay Discovery and Selection, solution #19 is recommended as baseline.

-  For path selection between direct and indirect path, RAN controls path selection between direct Uu path and indirect Uu path based on the link quality. On top of that, solution #26 proposes to enhance URSP for the communication path selection.
* * * End of changes * * * 
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