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1	Introduction
In this paper, we discuss the remaining aspects for L2 SL relay. 
[bookmark: _Ref178064866]2	Discussion
2.1	Paging
In RAN2#112-e, RAN2 has made the below agreement regarding paging.
Proposal 5: In L2 U2N relay, the paging relaying solution apply to both CN paging and RAN paging via option 2.
In this section, we further discuss remaining issues regarding paging.
For Uu paging, a UE need not monitor paging channels continuously though; Paging DRX is defined where the UE in RRC_IDLE or RRC_INACTIVE is only required to monitor paging channels during one Paging Occasion (PO) per DRX cycle. 
Therefore, in order to determine remote UE’s PO, relay UE needs to check remote UE’s paging DRX configuration.
[bookmark: _Toc61536032]For a remote UE in RRC_IDLE or RRC_INACTIVE, relay UE determines the remote UE’s PO according to this remote UE’s Paging DRX configuration.
For a remote UE in RRC_CONNECTED, POs are signaled in system information for SI change indication and PWS notification. 
[bookmark: _Toc61536033]For a remote UE in RRC_CONNECTED, Relay UE determines the remote UE’s PO according to signalling in system information for SI change indication and PWS notification.
Regardless if it is CN paging or RAN paging, whenever relay UE has received a paging message for a remote UE, the relay UE forwards the paging message to intended remote UE via PC5 link. The relay UE knows who is paged via paging occasions. Therefore, relay UE doesn’t need to decode a page message which is not intended to itself. 
[bookmark: _Toc61535975]Relay UE knows which remote UE is paged via paging occasions; therefore, relay UE doesn’t need to decode a paging message which is not intended to itself.
Relay UE relays a paging message to the intended remote UE via PC5-RRC. 
[bookmark: _Toc61536034]Relay UE relays a paging message to the intended remote UE via PC5-RRC.
For RAN paging, the next question is whether to support short message. In order to support short message, a new SCI format need to be designed, which will cause unnecessary design complexity in RAN1. Short message is an optional feature in Rel-15. It is reasonable to not support it for remote UE in Rel-17. 
[bookmark: _Toc61536035]Short paging message in PC5 shall not be supported in Rel-17.
For RAN paging, when the UE leaves the RNA, it performs a RNA Update (RNAU) procedure. For remote UE, it is unnecessary to support RNA Update, this will also induce unnecessary design complexity. It is sufficient to assume a remote UE shares the same RNA information as relay UE. Whenever a relay UE performs RNA update, the RNA update can be also performed for all connected remote UEs. Since serving gNB is aware of the relationship between remote UEs and relay UE, UE contexts can be fetched together. Similar mechanisms are also applicable to Registration Area Update (e.g., UE triggers Registration Request message with Registration Type parameter set to “Mobility Registration Updating”). Therefore, we make the below proposal.
[bookmark: _Toc61536036]Remote UE doesn’t perform RNAU and Registration Area Update by itself, instead Relay UE shares the same RNA information and registration area information with all connected remote UEs. 
[bookmark: _Toc61536037]Relay UE performs RNAU and Registration Area Update on behalf of itself and all connected remote UEs. In the procedure, the target gNB fetches relay UE’s context and remote UEs’ contexts from the last serving gNB together.
It is sufficient to capture some high-level texts in the TR that relay UE represents itself and all connected remote UEs to perform RNAU and Registration Area Update. The detailed procedure is FFS in WI phase.
[bookmark: _Toc61536038]Capture in the TR 38.836 that relay UE performs RNAU and Registration Area Update on behalf of itself and all connected remote UEs. The detailed procedure is FFS in WI phase.
2.2	RRC state
In RAN2#102-e, different RRC state combinations have been discussed. According to the outcome of the email discussion 610 [1], all RRC state combinations of remote UE and relay UE, except the state of remote UE in RRC INACTIVE and relay UE in RRC IDLE have been agreed to support. RAN2 further studies whether the state combination of remote UE in RRC INACTIVE and relay UE in RRC IDLE needs to be supported.
In [2], the main reasons why some companies didn’t agree on this state combination are summarized as the 
1) if Remote UE stays at RRC Inactive, the relay UE should not go to RRC Idle. The reason is that waking up relay UE from idle mode will cause unnecessary delay when Remote UE data connection recovers 
2) it is an inefficient network setting to put the relay UE in IDLE state since remote UE may resume from INACTIVE state sometime in the near future . Relay UE will switch to connected mode and increase the signalling.
3) there is no strong motivation and benefit to let the relay UE enters RRC_IDLE.
In our views, by allowing the relay UE to be in RRC IDLE, relay UE can achieve best power saving in case there is no data transfer. Whenever a remote UE resumes from RRC INACTIVE, the relay UE may need to go to RRC CONNECTED first. The delay and signalling overhead caused by the state switch for the relay UE should be acceptable in case the service which has triggered the remote UE to resume is not associated with delay critical requirements. In case there is at least one remote UE is associated with delay critical services, the relay UE can keep in RRC CONNECTED. Which RRC state that a relay should stay can be left to gNB control. However, as a general feature, there is no reason to restrict relay UE to be not in RRC IDLE in case of SL relay. 
[bookmark: _Toc61535976]Allowing relay UE to be in RRC IDLE, relay UE can achieve best power saving.
[bookmark: _Toc61535977]Delay and signalling overhead caused by waking up relay UE from RRC IDLE should be acceptable in case the service which has triggered remote UE to resume is not associated with delay critical requirements.
[bookmark: _Toc61535978]As a general feature, there is no reason to restrict relay UE to be not in RRC IDLE in case of SL relay when remote UE is in RRC INACTIVE.
In addition, additional merits by allowing this RRC state combination are expected and highlighted in the below
1) Remote UE can be paged by gNB via relay UE which is in RRC IDLE,
2) A relay UE candidate in RRC IDLE may provide better PC5 connection than another relay UE candidate in other RRC states. Allowing the remote UE to select this relay UE in RRC IDLE would give best connection. 
3) As a future technology extension, in case a remote UE has only small data to transfer, the remote UE can transmit the small data via a RACH procedure initiated by the relay UE which in RRC IDLE, in this case, the relay UE can remain in RRC IDLE after the small data transfer.
[bookmark: _Toc61536039]Support the RRC state combination of remote UE in RRC INACTIVE and relay UE in RRC IDLE. 
Therefore, it is suggested to capture the RRC state combination of remote UE in RRC INACTIVE and relay UE in RRC IDLE in the TR 38.836.
[bookmark: _Toc61536040]For L2 U2N relay, capture the RRC state combination of remote UE in RRC INACTIVE and relay UE in RRC IDLE in the TR 38.836. 
2.3	Complexity analysis on L2 SL relay
According to what has been discussed in the above sections, it is clear that the study of the L2 relay architectures is not yet completed from a RAN2 perspective and there are many important aspects that have not been addressed yet or postponed to a possible normative phase. As described in [2], the L2 architecture for SL relay is much more complex (from a RAN2 perspective) than the L3 one. This is also highlighted in the Table below:
	L2 aspect
	Potential RAN2 impacts

	Adaptation layer
	big

	resource allocation
	medium

	Paging
	big

	System information
	big

	Connection establishment
	medium

	QoS aspect
	small

	RRC state
	big

	RLM/RLF handling
	big


[bookmark: _Toc61536041]RAN2 to capture the above Table in the TR 38.836 in order to show the RAN2 impacts due to design complexity of the L2 relay architecture. 
[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Relay UE knows which remote UE is paged via paging occasions; therefore, relay UE doesn’t need to decode a paging message which is not intended to itself.
Observation 2	Allowing relay UE to be in RRC IDLE, relay UE can achieve best power saving.
Observation 3	Delay and signalling overhead caused by waking up relay UE from RRC IDLE should be acceptable in case the service which has triggered remote UE to resume is not associated with delay critical requirements.
Observation 4	As a general feature, there is no reason to restrict relay UE to be not in RRC IDLE in case of SL relay when remote UE is in RRC INACTIVE.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For a remote UE in RRC_IDLE or RRC_INACTIVE, relay UE determines the remote UE’s PO according to this remote UE’s Paging DRX configuration.
Proposal 2	For a remote UE in RRC_CONNECTED, Relay UE determines the remote UE’s PO according to signalling in system information for SI change indication and PWS notification.
Proposal 3	Relay UE relays a paging message to the intended remote UE via PC5-RRC.
Proposal 4	Short paging message in PC5 shall not be supported in Rel-17.
Proposal 5	Remote UE doesn’t perform RNAU and Registration Area Update by itself, instead Relay UE shares the same RNA information and registration area information with all connected remote UEs.
Proposal 6	Relay UE performs RNAU and Registration Area Update on behalf of itself and all connected remote UEs. In the procedure, the target gNB fetches relay UE’s context and remote UEs’ contexts from the last serving gNB together.
Proposal 7	Capture in the TR 38.836 that relay UE performs RNAU and Registration Area Update on behalf of itself and all connected remote UEs. The detailed procedure is FFS in WI phase.
Proposal 8	Support the RRC state combination of remote UE in RRC INACTIVE and relay UE in RRC IDLE.
Proposal 9	For L2 U2N relay, capture the RRC state combination of remote UE in RRC INACTIVE and relay UE in RRC IDLE in the TR 38.836.
Proposal 10	RAN2 to capture the above Table in the TR 38.836 in order to show the RAN2 impacts due to design complexity of the L2 relay architecture.
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