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1.	Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on adaptation layer are:
	[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a. Re-use LTE relay discovery and (re)selection as baseline




In RAN2#113b-e and RAN2#114-e, some progress was made for relay discovery resource pool and discovery message transmission. In this contribution, we further discuss for stage3 relay discovery.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 Discovery resource pool
In RAN2#113b-e and RAN2#114-e, the following agreements were made for discovery resource poo. 
	<RAN2 113b-e>
Proposal 1 Shared resource pool shall be the baseline for discovery message transmission/reception.

	<RAN2 114-e>
Proposal 6: RAN2 agrees dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. And PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design (including resource allocation design)
RAN2 agree that the UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e



According to the above agreement, NW can configure a shared resource pool and dedicated discovery resource pool based on its implementation. But, it is not clear whether NW can configure both shared resource pool and dedicated discovery resource pool simultaneously for discovery messages. So, we can consider how to handle resource pool configuration for discovery messages
· (Option 1) NW configures dedicated both discovery resource pool and shared resource pool simultaneously.
· (Option 2) Spec supports discovery resource pool and shared resource pool, but NW selects one of resource pool based on its implementation.
If NW configures both dedicated discovery resource pool and shared resource pool simultaneously, Relay/Remote UE can select either one of them based on its implementation. If the condition that pool change is possible when transmitting a new NAC PDU is satisfied such as Rel-16, it’s possible for the UE to select and operate a dedicated discovery resource pool and shared resource pool as an implementation. But in this case, the benefit using both pools is not clear. 
For example, if Remote or Relay UE can select whether to use a dedicated discovery resource pool or shared resource pool based on its implementation, some Remote or Relay UE can use a shared resource pool and some other Remote or Relay UE can use a dedicated discovery resource pool. In the terms of receiving, if overlapping resources are allocated, it is possible to receive the discover message each other between Relay and Remote UE even though using different resource pools. However, the power saving effect that can be obtained by using a dedicated resource pool may be reduced. In other words, when Relay UE selects a shared resource pool and transmits a discovery message in this pool, the Remote UE that has to receive the discovery message cannot expect power saving. And also, because Relay UE doesn’t know the remained power quantity of Remote UE, it may be hard for Relay UE to decide which resource pool is better for the power saving of the Remote UE.
Meanwhile, we can consider the other case to handle the discovery resource pool. It can be possible that the relay spec supports both a dedicated discovery resource pool and a shared resource pool. But we can make some restrictions that NW configures only one resource pool. As the previous explanation, we prefer to configure only one resource pool for discovery messages based on NW implementation because the benefit of using both resource pools simultaneously is not clear.      
Proposal 1: NW can configure dedicated discovery resource pool and/or shared resource pool for discovery message transmission and reception. 
(Option 1) NW can configure dedicated discovery resource pool and shared resource pool simultaneously. In this case, Remote/Relay UE can select one of the resource pools for discovery message transmission and reception.
(Option 2) The spec supports both dedicated discovery resource pool and shared resource pool, but NW can configure only one either dedicated discovery resource pool or shared resource pool based on its implementation.

2.2. Discovery message transmission 
According to Rel-16 SL operation, the sidelink messages can transmit mode1 or mode2. CONNECTED Relay UE can transmit discovery messages using mode1 or mode2 such as normal UE. 
[bookmark: _GoBack]If Remote UE maintains directly RRC CONNECTED state with gNB, the discovery messages from Remote UE can use mode1. But, we need to consider which transmission mode is proper for transmitting discovery messages if Remote UE is CONNECTED with the serving cell via Relay UE. For the UE doing mode1 operation sends SR/BSR to gNB and the gNB allocates grant for transmission. If Relay UE tries to mode1 operation, the Remote UE should transmit SR/BSR to the gNB via Relay UE and gNB should allocate SL grants via Relay UE. If Relay UE also uses mode1 operation, the procedure is getting much complex. Because these processes increase latency and complexity, we need to discuss whether to allow mode1 operation to the Remote UE which is RRC CONNECTED via Relay UE. If the mode1 operation of Remote UE is not easy, the case of Remote UE can have a restriction to operation only mode2.     
Proposal 2: Relay UE supports SL mode1 and mode2 for discovery message transmission.
Proposal 3: We need to discuss whether to supports that Remote UE transmits discovery messages using mode 1 operation after the Remote UE becomes in RRC CONNECTED via Relay UE
Proposal 4: After the Remote UE becomes in RRC CONNECTED via Relay UE, Remote UE can be allowed to use only mode2 for transmitting discovery messages. It may reduce complexity and latency.
3.  Conclusion
Proposal 1: NW can configure dedicated discovery resource pool and/or shared resource pool for discovery message transmission and reception. 
(Option 1) NW can configure dedicated discovery resource pool and shared resource pool simultaneously. In this case, Remote/Relay UE can select one of the resource pools for discovery message transmission and reception.
(Option 2) The spec supports both dedicated discovery resource pool and shared resource pool, but NW can configure only one either dedicated discovery resource pool or shared resource pool based on its implementation.
Proposal 2: Relay UE supports SL mode 1 or mode2 for discovery message transmission.
Proposal 3: We need to discuss whether to supports that Remote UE transmits discovery messages using mode 1 operation after the Remote UE becomes in RRC CONNECTED via Relay UE
Proposal 4: After the Remote UE becomes in RRC CONNECTED via Relay UE, Remote UE can be allowed to use only mode2 for transmitting discovery messages. It may reduce complexity and latency.
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