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1	Introduction
In this paper, we discuss aspects related to discovery. 
[bookmark: _Ref178064866]2	Discussions
[bookmark: _Toc61534284]2.1 Discovery configuration
As highlighted in the following agreements made in RAN2#114, 
Proposal 10: RAN2 to postpone the issue on network capability differentiation to stage 3 ASN.1 discussion.

Proposal 6 [discussion]: RAN2 agree that the UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e.

The following issues remain to be discussed. 

Issue 1: network capability on how to allow UE to differentiate the following cases
· Network support layer 2/3 relay but does not provide any layer 2/3 relay configuration
· Network does not support layer 2/3 relay
Issue 2: how UE selects between dedicated and shared resource pool for discovery

For issue 1, RAN2 has concluded in the TR that
The detailed definition of a gNB which is not capable of sidelink relay operation can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g., no discovery configuration.
Based on the above texts, we think it is sufficient for a UE to rely on absence of SL discovery configuration in the SIB of a gNB to determine that the gNB is not capable of SL relay operation. 

[bookmark: _Toc79059036]A UE determines that a gNB has enabled SL relay operation if the gNB has provided the corresponding discovery configuration in the SIB.
In addition, in order to differentiate a gNB which is not capable of SL relay operation from another gNB which is capable of SL relay operation, but does not provide discovery configuration, the gNB can provide an empty IE in the SIB.
[bookmark: _Toc79059037]A UE determines a gNB which has enabled SL relay operation, but doesn’t provide discovery configuration in the SIB if the gNB provides an IE (i.e., discovery configuration IE) without containing any discovery configuration in the SIB.

Further, the UE also needs to be aware whether the gNB is capable of L2 relay or L3 relay. 
Therefore, for a gNB which is capable of SL relay operation, it is necessary to define explicit indicators indicating the relay type that the gNB supports. We therefore think the indicator can be included in the discovery configuration IE in the SIB.

[bookmark: _Toc79059038]Introduce an indicator in the discovery configuration IE indicating relay type.
In this case, for a gNB which is capable of SL relay operation, but does not provide discovery configuration, the gNB will signal a discovery IE including only the indicator, but without any other discovery configuration. 
[bookmark: _Toc79059039]For a gNB which has enabled SL relay operation, but does not provide discovery configuration, the gNB will signal a discovery configuration IE in the SIB including only the indicator indicating relay type (i.e., either L2 relay or L3 relay), but without any other discovery configuration.

For Issue 2, in case a UE is provided with both dedicated resource pool and shared resource pool for discovery transmission, we don’t see clear benefits to force the UE to down select between the dedicated pool and the shared pool. In other words, for Mode 1 resource allocation, it is up to gNB decision to use which resource pool. While for Mode 2 resource allocation, it is sufficient to leave to UE implementation on how to select the dedicated pool or the shared pool. 
[bookmark: _Toc79059040]For Mode 1 resource allocation, it is up to gNB to decide whether to use shared or dedicated resource pool for discovery transmission. 
[bookmark: _Toc79059041]For Mode 2 resource allocation, it is left to UE implementation on how to select the dedicated pool or the shared pool for discovery transmission.
2.2 Discovery Model
As captured in TS 23.752, in Model A, UE-to-Network Relay announces the discovery message which includes relay related information. In Model B, Remote UE requests relay related information in discovery solicitation message, UE-to-Network Relay sends discovery response message which matches the information in discovery solicitation message. 
From technical potential perspective, it is also feasible to let Remote UE to initiate a discovery procedure using discovery model A. However, in Model A, Remote UE would be required to send the announcement message periodically, which is not power efficient. Meanwhile, a UE which can operate as a Relay UE, would be implicitly required to have sufficient power to support relaying of data from remote UEs. In this case, Model A would be sufficient for Relay UE. In Model B, Remote UE sends solicitation message in an on-demand fashion, i.e., Model B procedure is started when a discovery event is being triggered. As soon as a relay UE is found, the remote UE stops sending the solicitation message.  A Remote UE triggers a discovery procedure to find target relay UE in case the Remote UE needs to change to an indirect path. Model B would be more suitable for Remote UE than Model A. 
[bookmark: _Toc54292646][bookmark: _Toc78970605]It is sufficient for Relay UE to initiate a discovery procedure only using Model A. 
[bookmark: _Toc54292647][bookmark: _Toc78970606]It is sufficient for Remote UE to initiate a discovery procedure only using Model B. 
Meanwhile, allow Remote UE or Relay UE to initiate discovery using both models would impose additional operational complexity.  Therefore, we would like to propose that 
[bookmark: _Toc54292658][bookmark: _Toc79059042]RAN2 confirms the following UE behaviors
a. [bookmark: _Toc54292659][bookmark: _Toc79059043]Relay UE initiates a discovery only using Model A.
b. [bookmark: _Toc54292660][bookmark: _Toc79059044]Remote UE initiates a discovery only using Model B.
In addition, it shall be allowed that a remote UE may also monitor discovery messages announced by a relay capable UE while the remote UE has sent a discovery solicitation message, In this case, the remote UE is allowed to process both discovery announcement messages and discovery response messages, upon which to build a list of candidate relay UEs. The remote UE can further select a most suitable relay UE candidate from the list. Similarly, a relay UE shall be allowed to monitor discovery solicitation messages while the relay UE has sent a discovery announcement message in the proximity.

[bookmark: _Toc54292661][bookmark: _Toc79059045]A remote UE is allowed to monitor discovery announcement messages (from other relay UEs) while already performing a discovery procedure using Model B. Similarly, a relay UE is allowed to monitor discovery solicitation messages (from other remote UEs) while the relay UE has transmitted a discovery announcement using Model A.

[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	It is sufficient for Relay UE to initiate a discovery procedure only using Model A.
Observation 2	It is sufficient for Remote UE to initiate a discovery procedure only using Model B.
Based on the discussion in the previous sections we propose the following:
Proposal 1	A UE determines that a gNB has enabled SL relay operation if the gNB has provided the corresponding discovery configuration in the SIB.
Proposal 2	A UE determines a gNB which has enabled SL relay operation, but doesn’t provide discovery configuration in the SIB if the gNB provides an IE (i.e., discovery configuration IE) without containing any discovery configuration in the SIB.
Proposal 3	Introduce an indicator in the discovery configuration IE indicating relay type.
Proposal 4	For a gNB which has enabled SL relay operation, but does not provide discovery configuration, the gNB will signal a discovery configuration IE in the SIB including only the indicator indicating relay type (i.e., either L2 relay or L3 relay), but without any other discovery configuration.
Proposal 5	For Mode 1 resource allocation, it is up to gNB to decide whether to use shared or dedicated resource pool for discovery transmission.
Proposal 6	For Mode 2 resource allocation, it is left to UE implementation on how to select the dedicated pool or the shared pool for discovery transmission.
Proposal 7	RAN2 confirms the following UE behaviors
a.	Relay UE initiates a discovery only using Model A.
b.	Remote UE initiates a discovery only using Model B.
Proposal 8	A remote UE is allowed to monitor discovery announcement messages (from other relay UEs) while already performing a discovery procedure using Model B. Similarly, a relay UE is allowed to monitor discovery solicitation messages (from other remote UEs) while the relay UE has transmitted a discovery announcement using Model A.
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