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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives are summarized below.

The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
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
NOTE 1: RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 

RAN2 made good progress in RAN2#114-e [3] and concluded stage 2 level of discovery was completed.
RAN2 understand that the L2/L3 common parts of the relay discovery and (re)selection objectives are complete at stage 2 level from RAN2 perspective.

In this contribution, we discuss remaining stage 3 issues on U2N relay discovery for L2 and L3 U2N relay, including the following aspects:
· Remaining issues on discovery pool

· Whether both shared and dedicated pools can be used for SL discovery 
· Multiplexing discovery and data in same TB

· BSR for discovery in Mode 1 RA
· Network capability differentiation on discovery (i.e., discovery “not capable” or “capable but not provided in SIB”)
2 Discussion  
2.1 Remaining issues on discovery pool
2.1.1 Whether both shared and dedicated pools can be used for SL discovery 

In RAN2#116-e [2], whether both shared and dedicated pool can be used for SL discovery was discussed, and below agreements were made:

Agreements:

[Easy] Proposal 1 (18/20): If only shared TX pools are configured in SIB/RRC/Pre-config, all the configured TX pools can be used for discovery and SL communication, without extra indication required.

[Easy] Proposal 2 (modified): Deprioritize the discussion on UE which is only interested in relay discovery rather than SL communication. 

[Easy] Proposal 3 (19/20): For relay discovery, dedicated pools can be configured simultaneously with TX shared pool in SIB/RRC/Pre-configuration. 

As baseline, TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously.  FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery.
As can be seen, when both shared pool and dedicated pool are configured, it was agreed as baseline that TX shared pool can only be used for SL communication. The main reason to make this agreement is to keep power saving gain on monitoring discovery. The highlighted FFS part is whether to pursue an enhancement on Network configuration. 

We don’t think the enhancement with Network configuration is needed due to below reasons:

1) Increase power consumption for discovery monitoring: the UE has to monitor all shared and dedicated pools for discovery if such Network setting is allowed. 

2) Extra specification efforts: it is not clear whether the network setting is for all shared pools or can be a subset of them. And if subset of shared pools is allowed, it will increase the radio resource fragments.

3) Extra Network efforts on resource pool coordination: it is not clear whether the Network setting is dedicated RRC signaling or SIB signaling. However, no matter which signaling is adopted, it puts a new requirement on Network to coordinate these indicated shared pools.
Thus, we propose to not pursue such enhancement. 

Proposal 1: Not pursue the solution that Network can also configure a setting whether both shared and dedicated pools can be used for SL discovery, in case dedicated and shared pools are configured simultaneously    
2.1.2 Multiplexing discovery and data in same TB

In RAN2#115-e [4], whether discovery and data can be multiplexed in the same TB in shared pool was discussed in Offline#617 [5]. But it was not agreed because it was not clear whether discovery L2 ID can be same as SL communication destination ID. 
Recently, SA2 has agreed destination L2 ID of discovery is different from destination L2 ID of SL communication in TS 23.304 clause 5.1.2.1 [6]:
NOTE 3: The values provisioned for the Destination Layer-2 ID(s) for 5G ProSe Direct Discovery are different to the values provisioned for Destination Layer-2 ID(s) for 5G ProSe Direct Communication, defined in clause 5.1.3.1.
Observation 1: SA2 has agreed destination L2 ID of discovery is different from destination L2 ID of SL communication in TS 23.304 clause 5.1.2.1
Based on above observation, we don’t think discovery and data can be multiplexed in same TB. First, transmissions with different cast-type can’t be multiplexed. Therefore, discovery at least can’t be multiplexed with unicast PC5 data. Secondly, RAN2 has agreed L2 ID design of discovery is up to SA2. Therefore, it may be different from L2 ID of broadcast transmission. As consequence, they can’t be multiplexed in same TB.

Observation 2: In shared pool, discovery can’t be multiplexed with unicast data due to different cast-type. And discovery also can’t be multiplexed with broadcast data due to different L2 ID.  

Proposal 2: RAN2 confirm that discovery and data can’t be multiplexed in same TB in shared pool

Meanwhile, a related question is whether a new LCP restriction is needed for dedicated pool for discovery transmission. Please note that legacy SL LCP mechanism is per-destination performed. Then, because SA2 has agreed SL communication and discovery don’t share the destination L2 ID, the UE with discovery message will select the destination whose L2 ID mapped to the discovery message in legacy LCP restriction. So, we don’t need to introduce a new LCP restriction for dedicated pool.   
Proposal 3: Because SA2 has agreed SL communication and discovery don’t share the same destination L2 ID, RAN2 confirm that there is no need to introduce a new LCP restriction for dedicated pool.   
2.1.3 BSR for discovery in Mode 1 RA

Following Proposal 2, both shared pool and dedicated pool can’t multiplex discovery and data in same TB. Thus, when discovery message is transmitted in Mode 1 RA. gNB should assign SL grant for discovery payload only. However, gNB can’t differentiate whether the received SR is for discovery message or data traffic, and it also doesn’t know the dedicated buffer size for discovery message. Spec change is required to fill the gap.
Observation 3: When discovery message is transmitted in Mode 1 RA. gNB should assign SL grant for discovery payload only. However, gNB can’t differentiate the dedicated buffer size for discovery message via legacy SL BSR
During offline#617 [5] of RAN2-115-e, this issue was discussed, and the following two alternatives were identified, but not concluded due to diverse opinions among companies:
· Alt-1: Enhance SL-BSR by introducing a dedicated LCG for discovery message 
· Alt-2: The UE reports destination L2 ID of discovery to gNB via SUI, so that gNB can differentiate based on the destination L2 ID included in MAC-CE of SL-BSR
Both solutions can work. Alt-1 has spec impact on SL BSR and RRC dedicated LCG while Alt-2 only has spec impact on SUI. Thus, spec impact of Alt-2 is smaller. Furthermore, please note that SA2 has agreed destination L2 ID of discovery is different from destination L2 ID of SL communication in TS 23.304 clause 5.1.2.1 [6]. Thus, there is no destination L2 ID confusion. To minimize spec impact, we prefer Alt-2. 
Proposal 4: For Mode 1 RA, the UE reports destination L2 ID of discovery to gNB via SUI, so that gNB can differentiate dedicated buffer size for discovery message based on the destination L2 ID included in MAC-CE of SL-BSR
2.2 Network capability differentiation on discovery
In RAN2#114-e [3], multiple agreements on discovery configuration were made. However, one FFS on network capability differentiation on discovery was made:

Proposal 10: RAN2 to postpone the issue on network capability differentiation to stage 3 ASN.1 discussion.

Basically, the FFS is how UE can differentiate whether the gNB is “discovery not capable” or “discovery capable but not provided in SIB”. Meanwhile, in RAN2#116-e [2], it was agreed to reuse SIB12 to carry the relay/discovery related configuration.
Agreement:

Proposal 5: Reuse SIB12 to carry the relay/discovery related configuration.

Therefore, we think there are two alternatives on how UE can determine whether the gNB is “discovery not capable”:
· Alt-1: Introduce one explicit bit in SIB12 to indicate whether the gNB supports discovery
· Alt-2: The UE determines the gNB supports discovery if discovery related configuration is present in SIB12 
Between them, we prefer Alt-1 because the following reasons:
1) Alt-1 is a cleaner solution 

2) Alt-2 can’t well differentiate whether the gNB is “discovery capable but not provided in SIB”
Please note that RAN2 agreed that the relay discovery and non-relay discovery share the same discovery configuration. Therefore, we think the explicit bit in Alt-1 should be common to both relay and non-relay discovery capability.  
Proposal 5: Introduce one explicit bit in SIB12 to indicate whether the gNB supports relay / non-relay discovery
Finally, it is not clear the relationship between discovery functionality and relay functionality. Our understanding is that a gNB may only support discovery but not support L2 relay. Therefore, we prefer to have one explicit bit to indicate the gNB support on L2 relay.
Proposal 6: Introduce one explicit bit in SIB12 to indicate whether the gNB supports L2 relay 
For L3 relay, we don’t think it is necessary to introduce similar bit in NR SIB because L3 relay operation is transparent to RAN.
Proposal 7: It is not necessary to introduce an explicit bit in SIB12 on the supporting of L3 relay because L3 relay operation is transparent to RAN
3 Conclusion
In this contribution, we discuss remaining stage 3 issues of relay discovery. We have below observations:
Observation 1: SA2 has agreed destination L2 ID of discovery is different from destination L2 ID of SL communication in TS 23.304 clause 5.1.2.1
Observation 2: In shared pool, discovery can’t be multiplexed with unicast data due to different cast-type. And discovery also can’t be multiplexed with broadcast data due to different L2 ID.  

Observation 3: When discovery message is transmitted in Mode 1 RA. gNB should assign SL grant for discovery payload only. However, gNB can’t differentiate the dedicated buffer size for discovery message via legacy SL BSR
Based on the observations, we have below proposals:

Proposal 1: Not pursue the solution that Network can also configure a setting whether both shared and dedicated pools can be used for SL discovery, in case dedicated and shared pools are configured simultaneously    
Proposal 2: RAN2 confirm that discovery and data can’t be multiplexed in same TB in shared pool 

Proposal 3: Because SA2 has agreed SL communication and discovery don’t share the same destination L2 ID, RAN2 confirm that there is no need to introduce a new LCP restriction for dedicated pool.   
Proposal 4: For Mode 1 RA, the UE reports destination L2 ID of discovery to gNB via SUI, so that gNB can differentiate dedicated buffer size for discovery message based on the destination L2 ID included in MAC-CE of SL-BSR
Proposal 5: Introduce one explicit bit in SIB12 to indicate whether the gNB supports relay / non-relay discovery
Proposal 6: Introduce one explicit bit in SIB12 to indicate whether the gNB supports L2 relay 
Proposal 7: It is not necessary to introduce an explicit bit in SIB12 on the supporting of L3 relay because L3 relay operation is transparent to RAN
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