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1 Introduction
In this contribution, we discuss the remaining issues on discovery procedure for sidelink relaying.
2 Discussion
2.1 Reduce signaling overhead in discovery procedure
In terms of discovery model/procedure, the following aspects were agreed in RAN2 #111e [1]:

	[Easy] Proposal1: Model A/B discovery model similar to LTE is reused for U2N relay

[Easy] Proposal2: Model A/B discovery model similar to LTE is reused for U2U relay
[Easy] Proposal3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U rely.


In LTE discovery Model B, the Remote UE can broadcast the solicitation message, and all the Relay UEs who receive the request message nearby will reply with a response message, which indicates whether they are suitable for relaying or not. Then, the Remote UE performs relay selection, it will select a Relay UE with the highest RSRP result between the Relay UE and Remote UE from a subset of the discovered candidate Relay UEs. The RSRP result of the the Relay UEs in the subset should exceed a configured RSRP threshold. In this way, a lots of Relay UEs feedback useless message, lead to unnecessary congestion and radio resources wasting.
Observation 1: In LTE discovery Model B, a relay is selected after the discovery procedure is finished, resulting in a large feedback signaling overhead and radio resource wasting.
The above problem in Model B of discovery procedure exists when Remote UE and Relay UE are in the same gNB or in different gNBs. In order to reduce the signaling overhead, the Relay UEs can be firstly filtered in the discovery procedure. For example, Relay UEs can decide whether to reply the Remote UE according to some criteria and some assisted information. Such assisted information can be provided by the gNB or the remote UE. In this way, if the Relay UE is not suitable for relay forwarding, it will not feedback the response message, thus reducing the signaling overhead and saving the radio resources.
Proposal 1: In order to reduce the signaling overhead, RAN2 discusses “relay filtering during the discovery procedure” for Model B discovery mechanism.
2.2 Differentiate discovery message in AS layer
One left issue is how to differentiate discovery message in AS layer from existing SL signalling or traffic in last RAN2 meeting.

	[Easy]Proposal6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic 


The information elements of discovery message has been defined in SA2 which contain Model A Announcement, Model B Solicitation or Response, Group member discovery, or Relay discovery [2]. All the type of discovery message are transparent from AS layer, but there will be some serious problems if not to differentiate them from existing sidelink signalling or traffic. For example, UE may need to measure discovery message for relay selection and reselection, so UE need some way to find out discovery message to do proper measurement. If RX UE can’t filter out discovery message properly from existing sidelink signalling or traffic, it will receive and decode them blindly, which will increase UE complexity.
In [3], one solution is focus on MAC layer or PHY layer to differentiate discovery message if shared resource pool is used for discovery message transmission. Another solution is that introduce a separate resource pool for discovery message transmission. Compared with shared resource pool, separate resource pool could differentiate discovery message implicitly. In addition, separate resource pool is beneficial for discovery message transmission in terms of power saving because the UE does not need to monitor complete shared resource pool, and separate resource pool also could help to configure different power control parameters or scheme. Most importantly, a separate resource pool has no RAN1 impact. So, separate resource pool should supported for transmission of discovery message to differentiate discovery message and sidelink communication.
Proposal 2: Separate resource pool is supported for transmission of discovery message to differentiate discovery message and sidelink communication.
2.3 Transmit discovery message in non-SL relay-capable gNB
In last meeting, another left issue is whether relay UE and remote UE are allowed to transmit discovery message when they are connected to a non-SL-capable gNB in U2N relay.
	Proposal12: For U2N relay, relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).
Proposal15: for U2N relay, whether remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).


In the email discussion about the above remaining issues, majority companies have doubts about the non-SL-capable gNB, and think that it is more appropriate to replace it with non-SL relay-capable gNB. When connected to a non-SL relay-capable gNB, relay UE is still allowed to transmit discovery message based on pre-configuration for L3 U2N relay. Because it still aligns with Rel16 design where UE could be out of coverage for NR sidelink communication when it is connected to network. In addition, for L3 U2N relay, gNB is not aware of the existence of remote UE, thus if gNB is non-SL relay-capable, relay operation is still feasible. In other words, remote UE is also allowed to transmit discovery message based on pre-configuration when it is connected to a non-SL relay-capable gNB in L3 U2N relay.

Proposal 3: For L3 U2N relay, relay UE and remote UE are allowed to transmit discovery message based on pre-configuration when they are connected to a non-SL relay-capable gNB.
However, for L2 U2N relay, remote UE are actually “visible” from gNB point of view, thus the relay UE should be always connected to a SL relay-capable gNB for relay operation including transmission of discovery message. Moreover, remote UE is also allowed to transmit discovery message when it is directly connected to a non-SL relay-capable gNB. Since there will be such a scenario that remote UE connects to a non-SL relay-capable gNB has a weak Uu connection, it may transmit discovery message and select a relay UE in case of RLF happened in Uu link.
Proposal 4：For L2 U2N relay, remote UE is allowed to transmit discovery message when it is directly connected to a non-SL relay-capable gNB.
3 Conclusion

In this contribution we analyzed the remaining issues on discovery procedure for sidelink relaying, and made the following observations and proposals:
Observation 1: In LTE discovery Model B, a relay is selected after the discovery procedure is finished, resulting in a large feedback signaling overhead and radio resource wasting.
Proposal 1: In order to reduce the signaling overhead, RAN2 discusses “relay filtering during the discovery procedure” for Model B discovery mechanism.
Proposal 2: Separate resource pool is supported for transmission of discovery message to differentiate discovery message and sidelink communication.
Proposal 3: For L3 U2N relay, relay UE and remote UE are allowed to transmit discovery message based on pre-configuration when they are connected to a non-SL relay-capable gNB.

Proposal 4: For L2 U2N relay, remote UE is allowed to transmit discovery message when it is connected to a non-SL relay-capable gNB directly.
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