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1. Introduction
RAN2#116-e [1] has reached the following agreements on SL relay discovery:
	Agreements on relay discovery:
Proposal 3: RAN2 replies SA2 that after PC5 connection establishment, TAI can be forwarded by Relay UE to the Remote UE via PC5-RRC message. 

Proposal 4: [18/18] During the Layer-2 link establishment procedure the Relay UE and Remote UE do not interact with the PC5 QoS Flows Info.

Proposal 5: [16/18] Whether the Layer-2 link modification procedure is used can be decided by SA2 itself.

Proposal 6: [16/18] Whether authorization information for L3 remote UE is needed for NG-RAN can be decided by RAN3.

Agreements on relay discovery:
· [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.

· Proposal 3: The discovery dedicated exceptional resource pool is not introduced.

· Proposal 4: The exceptional pool usage condition for discovery can follow the legacy Rel-16 mechanism, i.e., UE can use the exceptional resource pool to transmit discovery message when T301, T304, T310 or T311 is running for mode 1, or when there is no available sensing result for mode 2.

· Proposal 7: RLC UM mode is used for SL-SRB4.

· Proposal 10: The transmitting PDCP/RLC entity establishment for SL-SRB4 is requested by upper layer, e.g., if the transmission of PC5 discovery message for a specific destination is requested by upper layers, establish the corresponding PDCP/RLC entity for PC5 discovery message.

· Proposal 11: PDCP entity re-establishment for SL-SRB4 is not supported.

· Proposal 12: The PDCP entity release for a SLRB of sidelink discovery can be requested by the upper layers.

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

· Proposal 3:
RAN2 confirm that the SL-SRB4 is also applicable to group-based discovery
Agreements on non-relay discovery:
· Proposal 4 (modified):
RAN2 confirm not support discovery range for non-relay discovery in Rel-17.  LS to be sent to SA2 to inform them of agreements that may affect them (list of agreements to be finalised in LS drafting).

· RAN2 confirm that since R2 #116, unless an agreement is specifically mentioned for “relay discovery” or “non-relay discovery”, it is applicable to both relay and non-relay discovery




In this paper, we discuss several remaining issues on relay discovery.
2. Discussions
First, regarding the usage of shared resource pool and dedicates discovery resource pool, there is “FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery.”. 
For this remaining issue, we think such a setting is not needed. This is because if the NW only need to determine to use shared pool or use dedicated pool, there is no need to have a third “mixed” option. If using dedicated resource pool cause a resource fragmentation issue, then NW need only configure a shared TX pool w/o providing a dedicated discovery pool. If NW does want to have UE power saving, then it only need to configure a dedicated discovery pool so that UE need only wake up in one pool but not both. Thus, the added flexibility introduced by this FFS is not needed and thus better not supported to avoid any further confusion of the relay discovery configurations.

Proposal 1  
“Network configuring a setting where both shared and dedicated pools can be used for SL discovery” is not supported in Rel-17 
There was a proposal remaining not discussed in [2] about whether sidelink discovery and sidelink communication can be multiplexed into one MAC PDU. For this issue, we think if SL discovery messages are sent as SL broadcast, SA2 has clearly indicated those broadcast addresses for model-A or model-B discovery will be provisioned differently from the ProSe destination addresses used for SL communication. Thus, if cast type set to SL broadcast, there is no multiplexing of SL discovery and SL communication.
For model-B discovery (between discoverer UE and discoveree UE), the discovery response message from the relay UE to remote UE may be a SL unicast message. But if the remote UE and relay UE has already established a SL unicast link with the pair of SL unicast addresses, we do not think there is a need to still have model-B relay discovery happening. Anyway, if the purpose is to triggers a SD-RSRP measurement from the relay UE for the purpose of remote UE’s relay selection evaluation, then the relay UE shall still send the relay discovery response message with SL broadcast, not SL unicast.

Finally, if the PC5 unicast link between relay UE and remote UE has not been established, then model B discovery message (as a response to model-B solicitation) and DCR message may both sent to a SL unicast address. But logically, those two messages for relay case shall happen sequentially, not simultaneously, and will be initiated by remote UE and relay UE respectively. Therefore, the SL unicast address involved here are supposed to be different. 
However, for non-relay discovery, we acknowledge that a model-B response message may be multiplexed with a DCR message if the discoveree UE (UE B) happens to just initiating the establishment a SL connection with a nearby “discoverer” UE (UE A) as a consequence of another non-relay discovery procedure. For example, UE B has heard the UE’A model-A discovery announcements and decide to reach UE-A for SL communication. As there is no restriction that a self-generated UE Src L2 ID cannot be used for sending different discovery procedures, the multiplexing may be possible.
Hence, given all the above analysis, we can at least say there is no way that SL relay discovery message and SL relay communication messages end up in a same MAC PDU.
Proposal 2
SL relay discovery messages and SL relay data communication cannot be multiplexed together into the same MAC PDU. FFS for non-relay case when shared TX pool is used.
One of the necessary discovery enhancements is for L2 relay discovery is to include the RRC states of the relay UE in the discovery message. This is because using an IDLE/INACTVE relay UE will need additional signaling and latency to bring the remote UE to be connected to NW. It is reasonable for remote UE to take this RRC state information into account into the relay selection procedure. However, as relay UEs in any RRC state can announce its presence in relay discovery message, it is impossible for remote UE to know whether a discovered relay UE is in which RRC state.
Also, it is true that both relay UEs in RRC_CONNECTED and RRC_IDLE/RRC_INACTIVE could co-exist in the proximity. Even if RAN2 agrees to not support NW to handle a remote UE to an IDLE/INACTIVE relay in direct-to-indirect path switching, the UE will still waste UE power and signaling overhead in measuring and reporting the SL measurement results related to an IDLE/INACTIVE relay. This can be avoided by just let those relays to be filtered out by remote UE itself, if the RRC state is broadcasted in relay discovery message. 

On the other hand, if RAN2 agrees to support a UE-oriented HO procedure to IDLE/INACTIVE relay in direct-to-indirect path switching, the gNB may be able to figure out the candidates relay’s RRC states by checking  the UE contexts of all UEs connected for intra-gNB HO. But this will be problematic once inter-gNB handover as the serving gNB of remote UE is still unable to figure out the RRC states of relay UE candidate camped in the neighboring cells. Then, in order to determine the best target relay UE, the serving gNB of the remote UE will rely on additional inter-gNB signaling for let source gNB to query those information from neighboring gNB(s). This will make the HO procedure more complex and cause more latency. 

Given the above considerations, we think RRC state shall be included in relay discovery message for L2 U2N relay.

Proposal 3 
RRC states of relay UE is included in Relay Discovery message for L2 U2N relay. 
3. Conclusions

In this paper, we have discussed the relay discovery for UE-to-Network relay, and have the following proposals:
Proposal 1  
“Network configuring a setting where both shared and dedicated pools can be used for SL discovery” is not supported in Rel-17 
Proposal 2  
SL relay discovery messages and SL relay data communication cannot be multiplexed together into the same MAC PDU. FFS for non-relay case when shared TX pool is used.
Proposal 3 
RRC states of relay UE is included in Relay Discovery message for L2 U2N relay. 
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