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1	Introduction
This paper provides a summary of documents under agenda item 8.7.2 on SL relay Scope requirements and scenarios as follows:
	R2-2008779
	Left issues on Scenarios for sidelink relay
	OPPO

	R2-2008921
	Further Clarification on the Scenarios for NR Sidelink Relay
	CATT

	R2-2009584
	Further discussion on scope and scenarios of SL relay
	vivo

	R2-2009693
	Coverage Extension using Relays
	Lenovo, Motorola Mobility

	R2-2009694
	QoS support when using Relays
	Lenovo, Motorola Mobility

	R2-2010658
	Scenarios for NR sidelink relay
	LG Electronics Inc.



Additionally, the summary also takes into account the following documents under agenda 8.7.3.1 which discuss the related issue on the UE RRC states e.g., support of RRC Inactive and valid RRC state combinations for remote UE and relay UE. 
	R2-2008777

	Left issues on CP procedure for sidelink relay
	OPPO

	R2-2008966
	RRC state and essential RRC procedures in L2 U2N relay
	Qualcomm Incorporated

	R2-2009202
	Control Plane Aspects for UE to NW Relays
	InterDigital Inc.

	R2-2009230
	RAN2 impacts introduced by Layer 2 SL relay
	Ericsson

	R2-2009526
	Discussion on RRC_INACTIVE remote UE
	Apple



2	Discussion
2.1	Type 1 proposals: Potential online discussion or confirmation
2.1.1	UE-to-Network Relay
2.1.1.1	Relay/remote UE belonging to same or different cells
At RAN2#111-e, below agreements were agreed:
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.

Additionally, the following proposal has been discussed in RAN2#111-e:
	Proposal 11: For UE to NW relay, RAN2 assumes the remote UE has an active connection with only a single relay UE or to Uu at a given time. The remote UE can have a direct Uu connection or a connection via a single relay UE, but these two connections should not be active at the same time.



Contributions [1, 2] raised some discussions with regard to whether Relay UE and Remote UE may belong to the same or different serving cell(s). These contributions made two related proposals as:
[bookmark: _Toc54272685]For L2 UE-to-Network Relay, a remote UE served by a first cell can measure the PC5 link of a relay UE served by a second cell, but can only switch the connection to the second cell via the relay UE, after it breaks the connection with the first cell [1]. 
[bookmark: _Ref54343015]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 [2].
We understand that, for L2 relay the scenarios can be considered in two different cases as follows:
· Case 1: Before remote UE connection via relay UE:
· Case 1.1: Relay UE and remote UE are in same cell;
· Case 1.2: Relay UE and remote UE are in different cells, e.g., Remote UE in cell 2, relay UE in cell1.
There Rapporteur proposes to discuss:
Proposal 1  [easy]Confirm for L2 U2N Relay that both Case1.1 and Case 1.2 are supported in this SI, i.e.
· Case 1.1: Before remote connection via relay UE, relay UE and remote UE are in same cell;
· Case 1.2: Before remote connection via relay UE, relay UE and remote UE are in different cells.
After remote UE connection via relay UE the following cases can also be identified:
· Case 2: After remote UE connection via relay UE:
· Case 2.1: Relay UE and remote UE are in the same;
· Case 2.2: Relay UE and remote UE are different cells:
· Relay UE connects to two gNB simultaneously, i.e., working in a DC scenario, or
· Relay UE connects two cells of the same gNB, e.g., due to the configured CA for relay UE.
The Rapporteur understand that both case 2.1 and case 2.2, can exist. But, for case 2.2, the basic assumption is that relay UE has capabilities related to CA and DC, this may not always be obvious.
Therefore,
Proposal 2 [easy]Confirm for L2 U2N Relay that Case 2.1 is supported in this SI as baseline, i.e. after remote UE connection via relay UE, relay UE and remote UE are in the same cell;
The above cases are considered for L2 U2N relay scenario, similar discussion can be done for L3 U2N relay case. From our understanding, case 1 can be feasible for L3 U2N relay scenarios. But for case 2, i.e. after remote UE connects to relay UE, the serving cell of remote UE may not need to change. Therefore,
Proposal 3 For L3 U2N Relay, RAN2 to discuss whether relay UE and remote UE can be in the cell same or different cells, after remote UE connection via Relay UE. 
2.1.1.2	L2 control plane of connected remote UE
Contribution [3] has discussed control plane scenario for connected mode remote UE.
Contribution [3] has highlight the following potential control plane (shown in Figure 1) possibility for IC remote UE control plane:
· Case 1: CP only on the direct path
· Case 2: CP only on the indirect path
· Case 3: Split CP on direct path and indirect path
· Case 4: Duplicated CP on direct path and indirect path

Figure 1: Remote UE CP connectivity
For IC remote UE all above CP connectivity are possible, but for OOC remote UE, Case 1, Case 3 and Case 4 are impossible as remote UE cannot establish a Uu connectivity with network. Only case 2 can work for both IC and OOC remote UE.
Therefore, Rapporteur proposes,
Proposal 4 [easy]For L2 U2N Relay, Case 2, where remote UE control plane is only on the indirect path, is supported as baseline, as in Figure 1b.
But for control plane flexibility and robustness, case 1, case 3 and case 4 can be considered for IC remote UE. From design point of view, case 3 and cases 4 are basically the same.
Therefore,
2.1.1.3	Relay UE and remote UE belonging to different PLMN
Contribution [2] has also raised the scenario where the Relay UE and Remote UE belong to different PLMN, i.e, Relay UE is in PLMN 1 and remote UE is in PLMN 2. The Rapporteur understand that this case is technically possible, but whether this case is supported or not should be considered by SA2, rather than RAN2. 
Therefore,
Proposal 5 [bookmark: _Ref54343018]RAN2 to discuss whether to send LS to SA2 to check if remote UE belonging to PLMN A can connect to the network via a relay UE belonging to PLMN B.
2.1.1.4	Support of RRC_INACTIVE for relay UE and remote UE
At RAN2#111-e, with regard to L2 Relay UE and remote UE RRC state some agreements were reached as follows:
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.
From the above agreements, whether or not RRC_INACTIVE state is supported for relay UE and remote UE has not been decided yet. In NR Uu, RRC_INACTIVE is introduced to reduce the latency to resume the RRC connection and improve power efficiency for the UE. From this perspective, it is beneficial to support RRC_INACTIVE in L2 U2N relay scenario. Many contributions [2, 7-11] mentioned that RRC_INACTIVE state is at least supported for relay UE, remote UE or both. Thus, we suggested the following proposal 8 and 9 to be considered together. 
Proposal 6 [easy] For L2 U2N Relay, RAN2 to agree support of RRC_INACTIVE for remote UE.
Proposal 7 [easy] For L2 U2N Relay, RAN2 to agree support of RRC_INACTIVE for relay UE.
2.1.1.5	Valid RRC states combination for remote UE and relay UE
For L2 U2N relay, it is observed from above Proposal 18 and Revised Proposal 19 that following RRC states combination can be considered as valid for remote UE and relay UE correspondingly:
-(RRC_CONNECTED, RRC_CONNECTED) 
-(RRC_IDLE, RRC_IDLE/RRC_CONNECTED)
Further in contribution [8-10], it is proposed that when different remote UEs are connected to the same CONNECTED relay via unicast PC5 link, their RRC states may be different (i.e. IDLE or INACTIVE or CONNECTED state). Rapporteur also share the same understanding. Therefore, the following RRC states combination for remote UE and relay UE is also considered as valid on top of on above Proposal 18 and Revised Proposal 19:
- (RRC_INACTIVE, RRC_CONNECTED)
However, it is technically infeasible when relay UE is in RRC_INACTIVE or RRC_IDLE while its connected remote UE(s) is in RRC_CONNECTED. Thus, the following RRC states combination for remote UE and relay UE are considered as NOT valid:
- (RRC_CONNECTED, RRC_IDLE/ RRC_INACTIVE)
If there is no data transmission in relay UE and/or remote UE, Relay UE and/or remote UE RRC state may change to RRC_INACTIVE or RRC_IDLE by the network. Specifically, the following RRC states combination cases can be discussed whether valid or not:
· Case 1: Relay UE in RRC_INACTIVE state and remote UE enters in RRC_IDLE state
· Case 2: Relay UE in RRC_IDLE state and remote UE enters in RRC_INACTIVE state
·  Case 3: Both Relay UE and remote UE enter in RRC_INACTIVE state
For case 1, no company proposal is the opponent. However, for case 2 and case 3, the company views apparently differ. In contribution [8-10], they think both cases are valid RRC states combination and should be supported. While contribution [2] considers that remote UE can support RRC_INACTIVE state, but relay UE had better keep in RRC_CONNECTED state once there is remote UE connected to it, i.e., no support of case 2 and case 3. Contribution [2] also want to deprioritize case 2 because of the large latency to resume end-to-end connection for remote UE. Rapporteur understands that at least case 1 can be considered while case 2 and case 3 can be FFS.
Based on above analysis, the following proposals are suggested regarding the valid RRC states combination for remote UE and relay UE.
Proposal 8 [easy] For L2 U2N Relay, RAN2 to confirm NOT support the following RRC states combination for remote UE and relay UE:
· (RRC_CONECTED, RRC_IDLE/ RRC_INACTIVE)
Proposal 9 For L2 U2N Relay, RAN2 to confirm support the following RRC states combination for remote UE and relay UE:
· (RRC_IDLE/RRC_INACTIVE/RRC_CONECTED, RRC_CONECTED)
· (RRC_IDLE/RRC_INACTIVE, RRC_IDLE/RRC_INACTIVE)
2.1.1.6	System information and paging relaying
Contribution [3] discussed that when there is no longer data to be relayed between remote UE and the network, the relay UE can transit to INACTIVE state or Idle state. At INACTIVE state or Idle state, as the L2 relay can receive INACTIVE/Idle mode information from the network, such as system info and paging message, the L2 relay UE can still be able to relay system info and paging message for the remote UE. This would allow OOC remote UE to receive paging message from network. [3] made the following observation:
Scenario where the SL relay is RRC Idle/Inactive Mode is useful to allow paging message relaying to the OOC remote UE [3].
But, for For L3 UE-to-network relay, when the relay UE is in connected mode relaying data to/from the network, the RRC state of an OOC UE is still RRC OOC, as the remote UE does not obtain configuration or RRC connection with the network. For L3 OOC remote UE, as the remote UE would not establish RRC connection with the network, it may not need to relay system information or paging message to remote UE. Thus, for L3 OOC remote UE, idle mode CP messages, such as system information and paging message, are not transmitted from relay UE to remote UE.
Therefore,
Proposal 10 For L3 U2N Relay, RAN2 to discuss whether relay UE can relay system information and paging message to OOC remote UE.
2.1.2	UE-to-UE Relay
2.1.2.1	Scenario for U2U Relay
Contribution [1] highlight the following editors notes:
Editor note: RAN2 will strive for a common solution to the in- and out-of-coverage cases.
Editor note: 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 the above editor notes, [1] thinks if follow the first EN, the solution for in-coverage case should be mostly the same as for out-of-coverage case, i.e., the impact/involvement of RAN would be minimized. From this perspective, RAN2 can aim at a solution for U2U relay which is blind to RAN, i.e., RAN may not aware of the U2U relay at all, which thus means the solution would be blind to same or different cells.
In this way, the solution for U2U Relay can be simplified, and thus the sentence of “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.” can be removed.
The Rapporteur tends to agree with the above suggestion.
Therefore,
2.1.2.2	Multi-path using Relays
Contribution [4] highlights that the current U2U scenario architecture does not provide much reliability or coverage since this does not provide much diversity as far as radio link between the two end remote UEs are concerned. Thus, [4] proposes two additional scenario architectures, that would allow more paths between the end remote UEs and therefore not only increase reliability but also coverage. The two scenarios architecture are shown in below Figure 2 and Figure 3:

[bookmark: _Ref54094226]Figure 1
In Figure 1, two separate unicast transmissions are made by UE1. Interface-2 could be UC/ GC or BC as indicated by UE1 to UE2. In the figure only UE3 is used as a representation of one of the receivers of a GC or BC case. This ensures multiple paths between UE1 and UE3 without requiring UE1 to retransmit anything.



[bookmark: _Ref54094366]Figure 2: Further improves system efficiency since there even the direct link between the end remote UEs may be used.
The Rapporteur tends to agree that scenarios in Figure 2 and Figure 3 may improve U2U flexibility, but their U2U design may be much more complex than the U2U scenario captured in TR 38.836. It may be not suitable for the first SL relay release.
Therefore,
Proposal 11 [bookmark: _Hlk55338268]RAN2 to discuss whether to support multi-path scenario architectures for U2U in TR 38.836, as shown in Figure 2 and Figure 3 above.

2.2	Type 2 proposals: For further consideration without online discussion
2.2.1	Path selection and data transmission
[6] discussed relay path selection and relay selection criteria related to power saving. [6] made the following observations:
According to the NR sidelink Relay SID, sidelink-based relaying functionality should be additionally studied in order for sideling/network coverage extension and power efficiency improvement.
An indirect path communication is better than a direct path communication for power saving.
The path selection priority of Remote UE can be different depends on the UE characteristics
Power-saving Remote UE can save power when it does not transmit data directly to the gNB via Uu link.
The Rapporteur understands that the issues raised in [6] are related to AI 8.7.3.3. thus,
Recommendation 1: The topic discussed in [6] to be discussed along with AI 8.7.3.3 Tdocs.
2.2.2	 QoS support when using Relays
Contribution [5] discusses detailed solutions for QoS support when relaying and made the following proposals:
Proposal 1: Transmitter remote UE decides if HARQ feedback based retransmission or rather Blind Retransmission  needs to be used, based on the principles of Rel.16 V2X work.
Proposal 2: U2U Relay UE decides if it would perform HARQ feedback based retransmissions on Interface-2 or rather only Blind retransmissions.
Proposal 3: U2U relay UE provide reception status feedback to the remote transmitter UE at one of the following occasions:
· Feedback of its own decoding: For example, U2U relay UE sends positive feedback when it can decode data correctly;
· Feedback of Interface-2 on Interface-1: this could be done on a Per Rx-remote-UE/ LCH feedback basis
Proposal 4: RAN2 ask SA2 if MCR is still a relevant QoS feature when relaying is done using a U2U relay UE
Rapporteur understands that the above proposals can be discussed in WI, because they belong to detailed solutions for QoS supporting.  Therefore,
Recommendation 2: Solutions discussed in [5] can be discussed in WI phase.
3	Conclusion
This paper summarized all documents under agenda item 8.7.2 SL relay. The summary conclude with some proposals and recommendations as follows:
Proposal 1 [easy]Confirm for L2 U2N Relay that both Case1.1 and Case 1.2 are supported in this SI, i.e.
· Case 1.1: Before remote connection via relay UE, relay UE and remote UE are in same cell;
· Case 1.2: Before remote connection via relay UE, relay UE and remote UE are in different cells.
Proposal 2 [easy]Confirm for L2 U2N Relay that Case 2.1 is supported in this SI as baseline, i.e. after remote UE connection via relay UE, relay UE and remote UE are in the same cell;
Proposal 3 [bookmark: _Hlk55376055]For L3 U2N Relay, RAN2 to discuss whether relay UE and remote UE can be in the cell same or different cells, after remote UE connection via Relay UE. 
Proposal 4 [easy]For L2 U2N Relay, Case 2, where remote UE control plane is only on the indirect path, is supported as baseline, as in Figure 1b.
Proposal 5 RAN2 to discuss whether to send LS to SA2 to check if remote UE belonging to PLMN A can connect to the network via a relay UE belonging to PLMN B.
Proposal 6 [easy]For L2 U2N Relay, RAN2 to agree support of RRC_INACTIVE for remote UE.
Proposal 7 [easy]For L2 U2N Relay, RAN2 to agree support of RRC_INACTIVE for relay UE.
Proposal 8 [easy] For L2 U2N Relay, RAN2 to confirm NOT support the following RRC states combination for remote UE and relay UE:
· (RRC_CONECTED, RRC_IDLE/ RRC_INACTIVE)
Proposal 9 [bookmark: _Hlk55367950]For L2 U2N Relay, RAN2 to confirm support the following RRC states combination for remote UE and relay UE:
· (RRC_IDLE/RRC_INACTIVE/RRC_CONECTED, RRC_CONECTED)
· (RRC_IDLE/RRC_INACTIVE, RRC_IDLE/RRC_INACTIVE)
Proposal 10 [bookmark: _Hlk55368060]For L3 U2N Relay, RAN2 to discuss whether relay UE can relay system information and paging message to OOC remote UE.
Proposal 11 [bookmark: _Hlk55368405]RAN2 to discuss whether to support  multi-path scenario architectures for U2U in TR 38.836, as shown in Figure 2 and Figure 3 above.
And
Recommendation 1: The topic discussed in [6] to be discussed along with AI 8.7.3.3 Tdocs.
[bookmark: _GoBack]Recommendation 2: Solutions discussed in [5] can be discussed in WI phase.
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