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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN#86 meeting, the study item “Study on NR sidelink relay” was approved [1]. The objectives are as below:
	1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. QoS for relaying functionality;
D. Service continuity;
E. Security of relayed connection after SA3 has provided its conclusions;
F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];
NOTE 1: The study shall take into account of further input from SA WGs, e.g., SA2 and SA3, for the bullets above (if applicable).
NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.
NOTE 3: Forward compatibility for multi-hop relay support in a future release needs to be taken into account.
NOTE 4: For layer-2 UE-to-network relay, the architecture of end-to-end PDCP and hop-by-hop RLC, e.g., as recommended in TR 36.746, is taken as starting point.


In this document, we make some further clarification on the scenarios and use cases of NR sidelink-based relay.
Discussion
Prioritization between UE-to-network and UE-to-UE relay
[bookmark: _GoBack]In the objectives of SID and architecture requirements of TR 23.752, both UE-to-network and UE-to-UE relay should be considered. However, the purpose of this SID is to perform down selection between L2 and L3 relay. Considering that the Rel-17 items have already been delayed and only e-meeting is allowed due to the impact of COVID-19, it is proposed to limit the scope by deprioritizing some scenarios. Compare to the UE-to-UE relay, the requirements of UE-to-network relay are more clearly. Therefore, it is proposed to prioritize the UE-to-network relay.
Proposal 1: This study item should focus on UE-to-network relay, and UE-to-UE relay should be deprioritized.
Relay scenarios
The justification of SI is to study sidelink-based relaying functionality in order for sidelink/network coverage extension and power efficiency improvement, considering wider range of applications and services.  Hence, the remote UE can be either in coverage or out of coverage. Obviously, the relay UE should be in coverage. 
Proposal 2: The remote UE can be either in coverage or out of coverage. The relay UE should be in coverage.
Since the remote UE can be in coverage, it should further discuss whether it can connect to gNB with dual connections (both direct and indirect links) when it is in coverage. Considering the motivations of this SID are coverage extension and power efficiency improvement, hence from the perspective of requirements, dual connectivity is not needed. On the other hand, additional complexity will be introduced if the remote UE supports dual connectivity. Hence, it is suggested that the remote UE access to network via both direct and indirect links should be excluded.
Proposal 3: The remote UE can connect to the network either via the direct link or via the indirect relay link, but dual connectivity with both direct and indirect is not considered in R17.
In addition, it is obvious that the relay UE should be able to serve multiple remote UEs simultaneously. But on the contrary, from the perspective of simplifying the relay scenarios, it is suggested to exclude the case that one remote UE connects to multiple relay UEs simultaneously.
Proposal 4:  One relay UE can connect with multiple remote UEs simultaneously, but one remote UE connection to multiple relay UEs should be excluded. 
Furthermore, another issue needs to be addressed on which RAT should be considered for the relay BH link.  Regarding to the RAT of relay BH link, there are three options:
· Option 1: NR standalone;
· Option 2: MR-DC;
· Option 3: LTE
For Option 2, there isn’t any requirement that the relay UE should work with MR-DC scenario. To reduce the complexity, MR-DC can be deprioritized. Even if MR-DC is considered, NR sidelink controlled by SN should be excluded. 
Proposal 5: Regarding to the relay Uu interface, NR standalone is prioritized and MR-DC can be deprioritized.
Proposal 6: Even if MR-DC is considered for relay Uu interface, only the combination of NR BH link of MN and NR sidelink should be considered.
For Option 3, NR sidelink controlled by LTE Uu has been supported in Rel-16, whether this case should be supported for NR sidelink-based relay needs to be discussed. Consideration on the time limitation, this case can be deprioritized. 
Proposal 7:  The combination of LTE BH link and NR SL is deprioritized. 
Conclude the scenarios discussed above, the relay scenarios for UE-to-Network relay of this SI are shown in Figure-1.

Figure-1 Relay scenarios
[bookmark: _Ref46223140][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 8: Capture the above Figure-1 as the relay scenarios for UE-to-Network relay in the TR.
Cast type of relay services
For NR SL, unicast, groupcast and broadcast have been supported in Rel-16. However, it is not clear which cast type(s) should be included in this SI. Considering Uu does not supports groupcast and multicast till now, we should focus on SL unicast in this study item. 
Proposal 9:  Only SL unicast is considered in this study item.
Service continuity scenarios
There are four path switch scenarios in case of relay are introduced:
· Scenario 1: The remote UE moves between cellular and relay link - Intra gNB;
· Scenario 2: The remote UE moves between cellular and relay link - Inter gNB;
· Scenario 3: The remote UE moves between different relay links - Intra gNB;
· Scenario 4: The remote UE moves between different relay links - Inter gNB
In scenario 1, the path of the remote UE is changed between cellular link and relay link served by the same gNB.


              
Scenario 1a                                                                   Scenario 1b

Figure-2 Path switch scenario 1
In scenario 2, the path of the remote UE is changed between cellular link of one gNB and relay link of another gNB.


             
Scenario 2a                                                            Scenario 2b
Figure-3 Path switch scenario 2
In scenario 3, the path of the remote UE is changed between two different relay links belonging to the same gNB.


Figure-4 Path switch scenario 3
In scenario 4, the path of the remote UE is changed between two different relay links belonging two different gNBs.


Figure-5 Path switch scenario 4
Proposal 10:  Service continuity should be considered for the following scenarios:
· Scenario 1: The remote UE moves between cellular and relay link - Intra gNB;
· Scenario 2: The remote UE moves between cellular and relay link - Inter gNB;
· Scenario 3: The remote UE moves between different relay links - Intra gNB;
· Scenario 4: The remote UE moves between different relay links - Inter gNB.
Proposal 11: Capture the above Figure-2, Figure-3, Figure-4 and Figure-5 as the service continuity scenarios for UE-to-Network relay in the TR.
Conclusion
This contribution discusses scenarios for NR SL relay and some proposals are below.
Proposal 1: This study item should focus on UE-to-network relay, and UE-to-UE relay should be deprioritized.
Proposal 2: The remote UE can be either in coverage or out of coverage. The relay UE should be in coverage.
Proposal 3: The remote UE can connect to the network either via the direct link or via the indirect relay link, but dual connectivity with both direct and indirect is not considered in R17.
Proposal 4:  One relay UE can connect with multiple remote UEs simultaneously, but one remote UE connection to multiple relay UEs should be excluded. 
Proposal 5: Regarding to the relay Uu interface, NR standalone is prioritized and MR-DC can be deprioritized.
Proposal 6: Even if MR-DC is considered for relay Uu interface, only the combination of NR BH link of MN and NR sidelink should be considered.
Proposal 7:  The combination of LTE BH link and NR SL is deprioritized. 
Proposal 8: Capture the above Figure-1 as the relay scenarios for UE-to-Network relay in the TR.
Proposal 9:  Only SL unicast is considered in this study item.
Proposal 10:  Service continuity should be considered for the following scenarios:
· Scenario 1: The remote UE moves between cellular and relay link - Intra gNB;
· Scenario 2: The remote UE moves between cellular and relay link - Inter gNB;
· Scenario 3: The remote UE moves between different relay links - Intra gNB;
· Scenario 4: The remote UE moves between different relay links - Inter gNB.
Proposal 11: Capture the above Figure-2, Figure-3, Figure-4 and Figure-5 as the service continuity scenarios for UE-to-Network relay in the TR.
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