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1 Introduction
So far RAN2 has almost finished the design of relay reselection which would be used commonly by L2/L3 relay. However, still there are some remaining issues and companies also proposing further enhancement on the basis of the principal design. In this contribution, we will evaluate related enhancement idea and solve the remaining issue.
2 Discussion
During last meeting, RAN2 has discussed the remaining issue of relay selection/reselection. However, some companies propose a few new ideas for further enhancement on relay selection/reselection. E.g., one enhancement is that remote UE should not be triggered to perform too-frequent relay (re)selection or cell (re)selection after establishing PC5 unicast link with relay UE, for the purpose of power saving. To us, such enhancement is not needed since it cannot be ensured that the unicast link can be kept with good quality for both hops at any time, which is the premise of the solution. Furthermore, even a relay UE has been selected, to switch to a direct Uu link may be always a better choice by certain implementation. 
[bookmark: _Toc92187786][bookmark: _Toc92187787][bookmark: _Toc91679392][bookmark: _Toc91751148][bookmark: _Toc92187788][bookmark: _Toc92272809][bookmark: _Toc92617778]RAN2 not pursue further optimization to enhance hysteresis effect of (re)selection or cell (re)selection by remote UE.
In addition, some other companies proposed that to shorten the relay reselection procedure, a list of relay UE candidates can be built and remote UE can perform relay reselection within the list without discovery procedure if the establishment fails with current selected relay UE. To us, this enhancement is also not necessary since the RSRP measurement has to be based on the current or latest RSRP measurement result. On the other word, we never agreed to perform the relay reselection procedure based on the past RSRP measurement result.
[bookmark: _Toc91679393][bookmark: _Toc91751149][bookmark: _Toc92187789][bookmark: _Toc92272810][bookmark: _Toc92617779]RAN2 not pursue remote UE behaviour on build/maintain a list of candidate relay UEs for relay reselection.
Furthermore, some companies proposed that to clarify/specify some certain conditions, where IDLE/OoC remote UE can establish sidelink based UE to network relay connection. However, from our view, SA2 has already discussed it and the conclusion is whether to keep the relay link is up to remote UE implementation. Thus, RAN2 does not need to have a repetitive discussion and can follow SA2 conclusion. That is there is no need for IDLE/OoC remote UE to be configured with certain conditions to establish sidelink based U2N relay connection.
	TS 23.304
When 5G ProSe Remote UE is in CM-CONNECTED state, the 5G ProSe Remote UE keeps the PC5 link. When the 5G ProSe Remote UE is in CM-IDLE state, it may either release the PC5 link for relaying or not.



[bookmark: _Toc91679394][bookmark: _Toc91751150][bookmark: _Toc92187790][bookmark: _Toc92272811][bookmark: _Toc92617780]RAN2 not pursue IDLE/OoC remote UE being configured with certain conditions to maintain sidelink based U2N relay connection.
Also, another issue proposed by some companies is to differentiate the L2 and L3 relay type via discovery message so that to allow remote UE to decide whether to select the corresponding relay UE. From our view, such indication carried within the discovery message is necessary so that can avoid unnecessary relay selection. Yet SA2 has concluded on this using RSC, so no need to further dig into this issue in RAN2.
	TS 23.304
2)	ProSe Relay Discovery policy/parameters for 5G ProSe UE-to-Network Relay:
-	Includes the parameters that enable the UE to perform 5G ProSe UE-to-Network Relay Discovery when provided by PCF or provisioned in the ME or configured in the UICC:
[bookmark: _Hlk80362482][bookmark: _Hlk80362396]-	5G ProSe UE-to-Network Relay Discovery parameters (User Info ID, Relay Service Code(s), UE-to-Network Relay Layer Indicator(s)); the UE-to-Network Relay Layer Indicator indicates whether a particular RSC is offering 5G ProSe Layer-2 or Layer-3 UE-to-Network Relay service.
-	Default Destination Layer-2 ID(s) for sending Relay Discovery Announcement and Relay Discovery Additional Information messages and receiving Relay Discovery Solicitation messages;
-	For 5G ProSe Layer-3 UE-to-Network Relay, the PDU Session parameters (PDU Session type, DNN, SSC Mode, S-NSSAI, Access Type Preference) to be used for the relayed traffic for each ProSe Relay Service Code;
-	Includes security related content for 5G ProSe UE-to-Network Relay Discovery for each ProSe Relay Service Code.


[bookmark: _Toc91751151][bookmark: _Toc92187791][bookmark: _Toc92272812][bookmark: _Toc92617781]RAN2 follow SA2 conclusion that L2/3 indication is carried within the discovery message in the form of RSC.
Another related issue is to consider how to differentiating the L2/L3 support of network. In detail, when the relay/remote UE in RRC IDLE/INACTIVE states, there is no way for the UE to exchange the capability information with network besides using SIBs. So in order to allow the relay/remote UE to understand the configuration provided in the SIB is used for L2 or L3 relay in a better way, the following alternatives can be considered to use:
· Alt1: Since for L3 relay, there is no extra capability is required for network besides to provide the sidelink configuration. Therefore, it can be assumed that if SIB12 is provided, then network can support L3 relay by default. Then, the only issue is to indicate whether network support L2 relay. Thus, one bit Boolean indication can be used for such indication.
· Alt2: Even network have the capability to support L2/L3 relay, it may still want to have a more flexible control, so still it may have the willingness to use its configuration for certain relay type. In this case, there is the needs for network to indicate the following 4 possibilities: Support L2 only/ support L3 only/ support both types/ do not support any types. Thus, two bit Boolean value can be used for this implementation. 
However, such issue is anchored at network vendor side. Thus, it should be network vendor to decide which alternative to use for such issue.
[bookmark: _Toc92272813][bookmark: _Toc92617782]To include L2/L3 relay type indication within SIB12, network vendor can further decide whether to use one- or two-bit Boolean value for such indication.
Last but not least, there is an easy proposal made in last meeting to say that relay UE may send an indication or message to its connected remote UE which may trigger relay reselection when such relay UE is in idle/inactive performing cell reselection. 
Agreement:
[18/19] Proposal 1 (modified): When idle/inactive relay UE performs cell (re)selection, relay UE may send an indication/message to its connected remote UE(s) which may trigger relay reselection.
When recalling the handover and RLF case, PC5-S signalling is used to indicate to remote UE to trigger relay reselection. From our view, the same solution can be used, i.e., PC5-S can also be used to carry the indication or message sent from relay UE to remote UE when relay UE performs cell reselection in idle/inactive state, i.e., there is no reason to limit the case to PC5-RRC only and exclude PC5-S.
Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
Proposal 5: When relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification. 
[bookmark: _Toc91679395][bookmark: _Toc91751152][bookmark: _Toc92187792][bookmark: _Toc92272814][bookmark: _Toc92617783]PC5-S can be sent by relay UE to remote UE when relay UE performs cell reselection in idle/inactive stage, and remote UE receiving this message shall disconnect the link.
During last meeting, companies have proposed various scenarios that relay reselection shall be triggered. In details, the scenarios are listed in the following:
· When IDLE/INACTIVE relay UE leaving the camped cell (due to cell barring or cell reselection)
· When relay UE fails the HO procedure
· When relay UE encounters Uu RLF
For the abovementioned cases, relay UE shall send PC5-S/PC5-RRC message towards remote UE to trigger remote UE release the current relay link and reselect another relay UE. Furthermore, a cause value is proposed to be included in the PC5-S/PC5-RRC message.
When recalling the current PC5 signalling protocol cause value defined in TS24334, which is showing in below:
	The purpose of the PC5 Signaling Protocol Cause Value information element is to indicate the error cause values used in the PC5 Signalling Protocol procedures.
The PC5 Signalling Protocol Cause Value is a type 3 information element, with a length of 2 octets. The IEI of PC5 Signaling Protocol Cause Value IE is 5.
The PC5 Signalling Protocol Cause Value information element is coded as shown in figure 12.5.1.7.1 and table 12.5.1.7.1.
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Figure 12.5.1.7.1: PC5 Signaling Protocol Cause Value information element
Table12.5.1.7.1: PC5 Signaling Protocol Cause Value information element
	PC5 Signaling Error Cause value (octet 2)

	Bits

	4
	3
	2
	1
	
	

	0
	0
	0
	1
	
	Direct communication to target UE not allowed

	0
	0
	1
	0
	
	Authentication failure

	0
	0
	1
	1
	
	Conflict of Layer 2 ID for unicast communication is detected

	0
	1
	0
	0
	
	Lack of resources for proposed link

	0
	1
	0
	1
	
	IP version mismatch

	0
	1
	1
	0
	
	Link setup failure due to other errors 

	0
	1
	1
	1
	
	UE security capabilities mismatch

	1
	0
	0
	0
	
	Unspecified error

	1
	0
	0
	1
	
	Authentication synchronisation error

	1
	0
	1
	0
	
	Non-responsive peer during security mode procedure

	

	All other values are reserved.

	

	Bit 5 to 8 of octet 2 are spare and shall be coded as zero.





It can be found various cause value have already been defined for PC5 link release. In addition, in current 38.331 running CR, different cause values used for relay link release have been added. Thus, there is no need to repetitively adding new cause value for PC5-S link.
[bookmark: _Toc92187793][bookmark: _Toc85556117][bookmark: _Toc85788293][bookmark: _Toc91679397][bookmark: _Toc91751154][bookmark: _Toc92187794][bookmark: _Toc92272815][bookmark: _Toc92617784]RAN2 do not further discuss adding new cause value for PC5-S link disconnect message.
3 Conclusion
During this meeting, the remaining issues of relay reselection have been discussed, the following proposals are given out:
Proposal 1:	RAN2 not pursue further optimization to enhance hysteresis effect of (re)selection or cell (re)selection by remote UE.
Proposal 2:	RAN2 not pursue remote UE behaviour on build/maintain a list of candidate relay UEs for relay reselection.
[bookmark: _GoBack]Proposal 3:	RAN2 not pursue IDLE/OoC remote UE being configured with certain conditions to maintain sidelink based U2N relay connection.
Proposal 4:	RAN2 follow SA2 conclusion that L2/3 indication is carried within the discovery message in the form of RSC.
Proposal 5:	To include L2/L3 relay type indication within SIB12, network vendor can further decide whether to use one- or two-bit Boolean value for such indication.
Proposal 6:	PC5-S can be sent by relay UE to remote UE when relay UE performs cell reselection in idle/inactive stage, and remote UE receiving this message shall disconnect the link.
Proposal 7:	RAN2 do not further discuss adding new cause value for PC5-S link disconnect message.

