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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN2#111-e meeting, the scope, requirements, and scenarios of NR sidelink-based relay were discussed. Some further clarifications on this aspect are presented in this contribution.
Discussion
Relay/remote UE belonging to different cells
In RAN2#111-e meeting, below agreements were agreed [1]:
Revised Proposal 5: For UE to NW relay, RAN2 supports the scenario that a remote UE in coverage of a first cell connects to a relay UE which is connected/in coverage of a different cell (or vice versa).  RAN2 will strive for a common solution between same cell and different cell cases for this scenario.  If a common solution is not possible and impacts are found to supporting different cell case, RAN2 works on the same cell case with higher priority.
Revised Proposal 7: For the UE to UE relay, RAN2 supports the scenario that UEs can be in coverage of the different cell.  RAN2 will strive for a common solution between same cell and different cell cases for this scenario.  If a common solution is not possible and impacts are found to supporting different cell case, RAN2 works on the same cell case with higher priority.
Based on the above agreements, the next step is to identify whether common solution is possible for relay UE and remote UE belonging to same and different cells. The analysis can be performed from the following perspectives:
· Relay discovery procedure
Relay discovery procedure is mainly related to sidelink transmission/reception. The only factor related to network is the sidelink resource allocation. Considering the Rx resource pool is common for different cell, hence there is no difference in case the relay UE is in the same cell and in case of the relay UE is in different cell.
· Relay UE selection/reselection procedure
Relay UE selection/reselection is only performed by remote UE, there is no difference whether the relay UE is in the same cell and different cell.
· Relay connection setup procedure
For the relay connection setup procedure, as discussed in the email discussion [2], there is no need to identify whether the relay UE in the same cell and different cell. 
If the relay connection setup procedure is performed due to indirect to indirect switching or direct to indirect switching and service continuity should be considered, the only difference is that if the relay UE is in different cell, it will impact the Xn interface. All the other procedure can be common.
[bookmark: _Ref54343015]Proposal 1: Confirm that common solution can be used for relay UE and remote UE in the same cell or different cells. No need to prioritize the same cell case.

Relay UE and remote UE belonging to different PLMN
According to the agreement reached in the last meeting, it is still unclear whether an IC remote UE served by PLMN A can select a relay UE served by PLMN B to achieve U2N connection. One example is shown below. The remote UE is a subscriber of PLMN A, and the relay UE is a subscriber of PLMN B. The issue we want to check is that whether remote UE can link with the relay UE to achieve U2N connection, as shown in Figure-1.
PLMN A
PLMN B

Figure-1 Relay UE and Remote UE belong to different Operators
For UE-to-Network scenario, if the above scenario is supported, the coverage enlarge effect will be enhanced clearly. But in the meanwhile, UE belonging to PLMN A will consume the resource of PLMN B, it may impact the charging, policy and so on. It had better send LS to SA2 to check whether this is allowed.
[bookmark: _Ref54343018]Proposal 2: Send LS to SA2 to check whether remote UE belonging to PLMN A can connect to the network via a relay UE belonging to PLMN B.

Support of RRC inactive state for relay and remote UE
This session discusses the RRC States for L2 UE-to-Network relay. In last RAN2 meeting, related agreements were reached below:
Revised Proposal 17: For L2 UE to NW relay, the Uu RRC state of the relay UE and remote UE can change when connected via PC5. Both relay UE and remote UEs can perform relay discovery in any RRC state.  A remote UE can perform relay discovery while OOC.
Proposal 18: For L2 UE to NW relay, both relay UE and remote UE must be in RRC CONNECTED to perform active relaying of data.
Revised Proposal 19: For L2 UE to NW relay, the relay UE can be either in RRC_IDLE or RRC_CONNECTED as long as the PC5-connected remote UE is in RRC_IDLE.  
Proposal 22: RAN2 assumes no restrictions on the RRC states of any UEs involved in UE to UE relaying.
In LTE L3 relay, remote UE is invisible to network and relay UE always keeps in RRC_CONNECTED once it works as a relay UE. Different from LTE L3 relay, for L2 relay, remote UE is visible to network, in addition, RRC_INACTIVE is introduced in NR. Hence there are two issues need to be addressed:
· Issue 1: Whether remote UE can enter RRC_INACTIVE state? 
· Issue 2: Whether relay UE can enter RRC_INACTIVE state?

For issue 1, the reason for introducing RRC_INACTIVE state in Rel-15 is to reduce the signaling overhead during mobility and support fast RRC connection recovery. For remote UE, if remote UE has no active data, allowing it to enter RRC_INACTIVE state can also reduce its signaling overhead during mobility and support for fast RRC recovery.
[bookmark: _GoBack]For issue 2, since the relay UE serves many remote UEs, only none of the remote UE has active data, it can enter to RRC_IANCTIVE state. But if it enters RRC_INACTIVE, the following issues should be discussed:
· How to deal with the remote UE connected to it since the relay BH link is interrupted?
· If there is DL data for remote UE arriving in the gNB, how to send the data to the remote UE via this relay UE? RAN-level paging for the relay UE firstly?
· If the relay UE moves to another cell during RRC_INACTIVE, how to treat the connected remote UE?
Considering the above issues may introduce much specification effort. Hence, it is slightly prefer that the relay UE does not support RRC_INACTIVE when it has connected remote UE(s).
[bookmark: _Ref46223151]Proposal 3: For L2 UE-to-Network, remote UE can support RRC_INACTIVE state, but relay UE had better keep in RRC_Connected once there is remote UE connected to it.
Conclusion
This contribution discusses scenarios for NR SL relay and some proposals are below.
Proposal 1: Confirm that common solution can be used for relay UE and remote UE in the same cell or different cells. No need to prioritize the same cell case.
Proposal 2: Send LS to SA2 to check whether remote UE belonging to PLMN A can connect to the network via a relay UE belonging to PLMN B.
Proposal 3: For L2 UE-to-Network, remote UE can support RRC_INACTIVE state, but relay UE had better keep in RRC_Connected once there is remote UE connected to it.
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