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This document intends to discuss remaining issues related to relay discovery and (re)selection.
Discussion
Control plane issue
Discovery model
RAN2 agreed that discovery model A and model B is a working assumption which is captured in current TR 38.836. SA2 indicated in LS [1] that the conclusion for L3/L2 UE-to-Network relay is captured in [2] and [3] that both model A and model B are supported. Hence it is proposed for RAN2 to confirm the working assumption as agreement for UE-to-Network relay.
In section 8.4 of latest TR [11] i.e. the conclusion on U2U relay, SA2 concluded that for L2 U2U relay, both discovery model A and model B are supported. For L3 U2U relay there is additional alternative i.e. Integrated PC5 unicast link establishment procedure (as described in sol#8 in [11]) apart from discovery model A and model B. Our understanding is that only this additional approach is under debating. 
Proposal1: For both L2 and L3 UE-to-Network relay, discovery model A and model B are agreed as discovery model.
Proposal1a: For both L2 and L3 UE-to-UE relay, discovery model A and model B are agreed as discovery model.
Trigger of discovery message transmission
During the discussion on proposal 16 from email summary [4] one comment is that for U2U relay remote UE should be allowed to transmit discovery message when the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold. Actully this is a valid point for relay reselection procedure. More in general the timing relationship among relay discovery and relay (re)selection as following:
Relay discovery->relay selection->relay reselection->relay discovery
It means once remote UE is triggered to do relay reselection, then it should be allowed to transmit discovery message for discovery model B. So it is actually general correct for both UE-to-UE relay and UE-to-Network relay, for both L3 and L2 solutions. Apart from relay (re)selection triggered captured in current TR, RAN2 also agreed to address more trigger in WI phase. So one way to caputre this intention is following proposal:
Proposal2: when remote UE is triggered to reselect relay, it should be allowed to transmit discovery message.
Remaining issues in the TR
There is an editor note in TR 38.836 as following:
Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS
The remain issues related to this EN is that whether a threshold is configured for remote UE to decide whether to transmit discovery message when it is connected to a gNB capable of sidelink relay operation. Note RAN2 already achieved agreement at RAN2#112e meeting about the case when remote UE is connected to a gNB not capable of sidelink relay operation. One proposal from [10] is that UE’s behaviour is fully controlled by gNB i.e. the LTE principle that the UE can determine to transmit/receive discovery message if signal strength of Uu interface is lower than a configured threshold is not applicable to remote UE in CONNECTED. We think it is rather a stage3 issue and agreement captured in current TR i.e. 
-	Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB.

The current TR is sufficient in the sense both approaches are still covered. So we propose to remove this EN and leave this discussion to WI phase. But we are also happy if LTE principle can be followed.
Proposal 3: to remove following editor note and address this issue in WI phase:
Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS
Another EN is as following:
Editor note: For Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
This issue has been discussed in [4]. The rapporteur’s summary is as following:
13 out of 24 companies answer no while the rest 10 answer yes. Considering the solution is rather an optimization, rapporteur recommend not to pursue this.

We still think rapporteur’s summary is valid and hence propose:
Proposal 4: for L2 solution, it is not necessary for gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message via indirect Uu connection
UP issues
Protocol stack of discovery message 
Currently it is captured in the TR that “the protocol stack of discovery message is similar or identical to PC5-S signalling as illustrated in Figure 16.9.2.1-2 of 38.300 [4]”. In LS [5] SA2 answered RAN2 question as following:
Q1: Whether discovery message could be taken as PC5-S signalling or other new signalling in upper layer?
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A1: SA2 agreed that direct discovery message will be taken as new signalling in ProSe layer separately from PC5-S signalling. ProSe layer will indicate to AS layer whether the signalling is discovery message or PC5-S signalling.

So it is clear that the protocol stack over PDCP is different from PC5-S signalling. Unfortunately SA2 doesn’t name it officially.
Another issue is whether PDCP and RLC layer can be saved as proposed in [7]. As discussed in [9] this new SL SRB is very similar to SRB#0 in the sense no protection is needed in PDCP layer and both broadcast and unicast is possible depending on detail discovery model. If PDCP and RLC layer are saved, the benefit is that 2 BYTE PDCP and 1 BYTE RLC signalling overhead can be saved. But without PDCP and RLC layer some function will be missed e.g. segmentation. If PDCP and RLC layer is kept the same as SL SRB#0, then no additional standardization work is needed apart from introduction of a new SL SRB, the benefit to save 3 BYTE is rather marginal. Hence PDCP and RLC layer should be still kept for discovery message.
Proposal5: The protocol stack for discovery message is Discovery/PDCP/RLC/MAC/PHY.
Issues of shared resource pool
One issue left from email summary [4] is for shared resource pool whether a dedicated destination ID is needed as PHY solution i.e. to differentiate the discovery message via destination ID within SCI. The benefit is to help filter out discovery message for UE which is not interested in discovery procedure at all. In the RAN2’s LS [6] RAN2 answered SA2 one question as following:
SA2 has agreed “Destination L2 ID, Source L2 ID; Discovery Group ID” will be included in discovery messages, RAN2 is kindly ask whether they can be included in an AS layer, e.g. in MAC header.
Answer: RAN2 assumes Rel-16 MAC PDU format is reused to carry discovery message, i.e., source L2 ID and destination L2 ID are carried jointly by SCI at PHY layer and MAC header at MAC layer
-	8 bit in SCI and 16 bit in MAC header, for source L2 ID
-	16 bit in SCI and 8 bit for MAC header, for destination L2 ID
In Rel-16, Group ID is reflected as the destination L2 ID for Group-cast.

It means there is no special design for L1 destination ID including Group ID. Considering a general discovery message need be designed also for other discovery service apart from sidelink relay, it should be desirable not to be fixed the L1 destination ID for discovery message. We also agree with observation5 from [7]. Since RAN2 already agreed to introduce a new LCID in MAC layer for discovery message for shared resource pool case, UE can still filter out discovery message in MAC layer.
Proposal6: for shared resource pool, not to introduce dedicated destination ID for discovery message.
Issues of separate resource pool
For separate resource pool, it is not necessary for UE to filter out discovery message since it is already done implicitly via separate resource pool by nature. But a unified solution is desirable to reduce standardization work load in case RAN2 agree in WI phase that separate resource pool is also supported. 
Proposal 7: To introduce a new LCID for separate resource pool same as shared resource pool
One reason not to introduce separate resource pool is that some companies believe there is RAN1 impact. Our understanding is that current Rel16 sidelink transmission scheme can already enable UE to transmit discovery message. The main difference compared to other sidelink SRB is that this is a new SL SRB. There are some specific solution for separate resource pool as LTE system, for example the proposal 9 from [8]. Our view is that NR system is not necessary to copy LTE solution considering big difference between LTE and NR sidelink and also standardization work load. RAN2 can agree that no RAN1 spec enhancement is needed in principle unless some function is broken.
Proposal8: For separate resource pool, reuse Rel16 PHY solution to transmit discovery message and no enhancement on RAN1 aspects are needed in principle.
Conclusion 
Proposal1: For both L2 and L3 UE-to-Network relay, discovery model A and model B are agreed as discovery model.
Proposal1a: For both L2 and L3 UE-to-UE relay, discovery model A and model B are agreed as discovery model.
Proposal2: when remote UE is triggered to reselect relay, it should be allowed to transmit discovery message.
Proposal 3: to remove following editor note and address this issue in WI phase:
Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS
Proposal 4: for L2 solution, it is not necessary for gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message via indirect Uu connection
Proposal5: The protocol stack for discovery message is Discovery/PDCP/RLC/MAC/PHY.
Proposal6: for shared resource pool, not to introduce dedicated destination ID for discovery message.
Proposal 7: To introduce a new LCID for separate resource pool same as shared resource pool
Proposal8: For separate resource pool, reuse Rel16 PHY solution to transmit discovery message and no enhancement on RAN1 aspects are needed in principle.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] R2-2010693	LS on SA2 progress on UE-to-Network Relay and UE-to-UE Relay (S2-2007945; contact: OPPO)	SA2	LS in	Rel-17	FS_5G_ProSe	To:RAN2, SA3
[2] S2-2008296 	Interim conclusion for L3 UE-to-Network Relay solutions for Key Issue#3
[3] S2-2008298 	KI#3: Evaluation for KI#3 on L2 UE-to-Network Relay
[4] R2-2010661	Summary of  [Post111-e][623][Relay]Remaining issues on relay discovery (rapporteur)	OPPO	discussion	Rel-17	FS_NR_SL_relay	R2-2008815	Late
[5] S2-2009229 	Reply LS on Direct Discovery and Relay (S2-2008500/R2-2010883)
[6] R2-2010862  	Reply LS on Direct Discovery and Relay
[7] R2-2008965	Remaining issues on discovery  and relay (re)selection 	Qualcomm Incorporated	discussion	Rel-17	FS_NR_SL_relay
[8] R2-2009204	Discovery Procedure for SL Relays	InterDigital	discussion	Rel-17	FS_NR_SL_relay
[9] R2-2008802 	Discussion on AS layer protocol of discovery message for SL relay
[10] R2-2009588	SL-RSRP and SD-RSRP comparioson and additional criterion for relay (re-)selection	vivo	discussion	Rel-17
[11] TR 23.752 Study on system enhancement for Proximity based Services (ProSe) in the 5G System (5GS)
	1/4	
