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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we further elaborate the issues which are not covered or sufficiently presented by the offline discussion [Pre117-e][601] [Relay] Discovery and relay re-selection.
2. Discussion
2.1 Relationship between PC5-RRC message and PC5-S message
According to the companies’ input for [Pre117-e][601], the relationship between PC5-RRC message and PC5-S message is mentioned by not only one company, as follows:
	Company
	Issue Index
	Description
	Suggested handling
	Rapporteur Response

	CATT
	O1.04
	We are fine with the current PC5 RRC part. But wonder there are still some FFSs for the PC5-S part, right?
	Pre117-e-offline
	I cannot recall any FFS for PC5-S, can you elaborate more in a detailed way

	Qualcomm
	O1.04
	Agree with CATT. It is still not clear what is PC5-S message and its signalling details. And it is also not clear its relationship with PC5-RRC message (do we need duplicated functions?)
	Pre117-e-offline
	See response to CATT

	vivo
	V1.01
	Which indication message to be sent (i.e. PC5-RRC or PC5-S) from relay UE to remote UE when HO/cell reselection/RLF happens to relay UE.
As we agree both PC5-S and PC5-RRC message to be used to inform remote UE about relay UE’s HO/Cell reselection/RLF, it should be clarified how the relay UE decides which one to send.
Alternatives can be e.g. based on the cause to send that message (e.g. when RLF the relay UE send PC5-S, which was discussed in RAN2 #116bis-e but not agreed), based on whether there is PC5-RRC connection (e.g. use PC5-RRC message when there is RRC connection and otherwise PC5-S), or Relay UE implementation.
	Pre117-e-offline
	From rapp’s view, the usage of PC5-S message is up to SA2/CT1 to specify, and R2 only specify the usage of PC5-RRC, for which the conclusion is clear already.


In RAN2 #113bis-e meeting[1], we agreed that the message from relay UE to remote UE under HO/RLF/Cell (re)selection is the PC5-S message. Later on, PC5-RRC message was also agreed to be used in RAN2 #116e meeting[2]. Then it should be clarified about the relationship between these two agreements. Generally, it is reasonable that PC5-RRC message is used when relay UE and remote UE have PC5-RRC connection as the cases of HO/RLF/Cell (re)selection are also handled in AS layer. Or, we can also leave it to relay UE implementation to use PC5-S or PC5-RRC message to inform remote UE. When the PC5-S message is used, of course it can be up to SA2/CT1 to specify it as the rapporteur suggests. Therefore,
[bookmark: _Ref95663469][bookmark: _Ref92717234]Proposal 1: Upon relay UE’s HO/cell reselection/RLF, RAN2 to down-select from the following options:
· Option-1: As long as the PC5 link is good (e.g., no PC5 RLF is detected) between remote UE and relay UE, PC5-RRC message is used to inform remote UE.
· Option-2: It is up to relay UE implementation to use PC5-S or PC5-RRC message to inform remote UE.
2.2 Relay (re)selection for RRC_CONNECTED remote UE
Till now, the agreed behavior for remote UE upon relay UE’s HO/cell reselection/Uu RLF is summarized as follows:
	  Relay UE
Remote UE
	Uu RLF
	HO
	Cell reselection 

	(Indirect)CONNECTED 
	Remote UE may trigger re-establishment
	
	N.A.

	(Indirect)IDLE/INACTIVE 
	Remote UE may trigger relay reselection 
	Remote UE may trigger relay reselection
Remote UE may perform RNAU
	Remote UE may trigger relay reselection
Remote UE may perform RNAU


Whether remote UE can perform autonomous relay reselection in other cases, e.g. relay UE’s Uu RLF and HO, is not clear. This is discussed in[3] with the following proposal but without agreement:
	Proposal 10: RAN2 to discuss whether remote UE can perform autonomous relay reselection in other cases besides SL RLF, e.g. upon relay UE’s handover and relay UE’s RLF.


In our understanding, the relay (re)selection would be triggered in consequence of RRC connection re-establishment for RRC CONNECTED remote UE, and besides that, no ‘autonomous relay reselection’ would be needed for the RRC CONNECTED remote UE. This can be confirmed by RAN2. 
[bookmark: _Ref95663464]Observation 1: Whether ‘autonomous relay reselection’ can be performed by remote UE in case of relay UE’s handover and relay UE’s Uu RLF is not clear.
[bookmark: _Ref95663470]Proposal 2: Except for the case of RRC connection re-establishment, a RRC_CONNECTED remote UE shall not perform autonomous relay (re)selection procedure.
2.2 Discovery indication in SIB12
For the following open issue, the explicit/implicit indication of L3 relay is discussed but the whole picture for L2/L3 relay discovery as well as relay/non-relay discovery, is not clear to companies. 
· Issue O1.17 – Whether L3 relaying support is signaled implicitly or explicitly in SIB12
Therefore, we try to elaborate the discovery indication according to the agreements so far and the options on table.
According to the RAN2 #116bis-e agreements:
	The UE can determine from SIB12 whether the gNB supports relay discovery and/or non-relay discovery.  Details (including whether SIB12 signalling can differentiate between support of relay vs. non-relay discovery and whether the support is indicated explicitly or implicitly) can be discussed as part of stage 3 CR drafting.
Proposal 4.3: [18/19] Whether gNB supports L2 relay is explicitly indicated in SIB12. 
Proposal 4.5: [18/19] No additional indication in SIB12 is required to signal that operation as a L3 relay is not allowed.


And as the discussion for non-relay/relay differentiation, it seems all companies agree that the differentiation is needed. So,
[bookmark: _Ref95663465]Observation 2: According to current agreement and discussion by company, at least the following information is needed in SIB12 for discovery:
· Explicit L2 indication
· Discovery (relay and/or non-relay)
· Differentiation between relay and non-relay discovery
Then, based on whether we support explicit L3 indication, there are actually just two options on table. 
	Options
	How to differentiate relay and non-relay
	How to indicate L3 relay

	Option 1:
3 bits:
non-relay Discovery, L2 Relay, L3 Relay 
	With ‘non-relay discovery’ bit present: Support non-relay discovery
With either ‘L2’ or ‘L3’ bit present: Support relay discovery
	Explicitly, with ‘L3’ bit present

	Option 2:
3 bits:
relay Discovery, non-relay discovery, L2 Relay
	With ‘non-relay discovery’ bit present: Support non-relay discovery
With ‘relay discovery’ bit present: Support at least L3 relay discovery
	Implicitly, with ‘relay discovery’ bit present


Therefore, we propose that RAN2 can just select the relay/non-relay and L2/L3 relay discovery indication in SIB12 based on the listed option1 and option2, to give a whole picture to companies and make the chose simple and straightforward.
[bookmark: _Ref95663471]Proposal 3: RAN2 to select one of the following options to indicate discovery support in SIB12:
· Option 1: 3bits, non-relay Discovery, L2 Relay, L3 Relay
· Option 2: 3bits, relay Discovery, non-relay discovery, L2 Relay
3. Conclusion
We have the following observation and proposals:
[bookmark: _GoBack]Observation 1: Whether ‘autonomous relay reselection’ can be performed by remote UE in case of relay UE’s handover and relay UE’s Uu RLF is not clear.
Observation 2: According to current agreement and discussion by company, at least the following information is needed in SIB12 for discovery:
· Explicit L2 indication
· Discovery (relay and/or non-relay)
· Differentiation between relay and non-relay discovery

Proposal 1: Upon relay UE’s HO/cell reselection/RLF, RAN2 to down-select from the following options:
· Option-1: As long as the PC5 link is good (e.g., no PC5 RLF is detected) between remote UE and relay UE, PC5-RRC message is used to inform remote UE.
· Option-2: It is up to relay UE implementation to use PC5-S or PC5-RRC message to inform remote UE.
Proposal 2: Except for the case of RRC connection re-establishment, a RRC_CONNECTED remote UE shall not perform autonomous relay (re)selection procedure.
Proposal 3: RAN2 to select one of the following options to indicate discovery support in SIB12: 
· Option 1: 3bits, non-relay Discovery, L2 Relay, L3 Relay
· Option 2: 3bits, relay Discovery, non-relay discovery, L2 Relay
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