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1. Introduction
In the SI conclusion of SL relay, which is summarized in TR 38.836 [1], the remote UE and relay UE can be both in RRC_INACTIVE state, as cited below. 

For L2 UE-to-Network Relay:

-
Remote UE(s) must be in RRC CONNECTED to perform transmission/reception of relayed unicast data.

-
The Relay UE can be in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_IDLE.   

-
The Relay UE can be in RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_INACTIVE.

For UEs in RRC_INACTIVE, RNA update is a necessary procedure to maintain the UE context. However, since remote UE is usually out-of-coverage in this case, it is worth some discussion that whether and how to support this RNA update procedure.  

In this paper, we discuss RNA Update procedures in L2 UE-to-NW Relay.
2. Discussions
In 5G NR, RAN-based Notification Area (RNA) is usually defined as a set of cells, and will be only used by in-coverage UE to check whether its in-coverage movement is still confined in a certain area associated with  anchor gNB.  Intuitively, there is no RNA concept for OOC UE. The OOC UE will be not in RRC_INACTIVE state, either. However, for Remote UE using a Layer 2 U2N relay, the UE can be physically out of coverage, but still in RRC_INACTIVE state. Logically, the remote UE can regard itself within an “extended” coverage, i.e., remote UE is camped on the same cell as the relay UE. Therefore, in this case, the remote UE and relay UE share the same RAN notification area.
Proposal 1  
When out-of-coverage RRC_INACTIVE remote UE is connected to a L2 U2N relay UE via PC5, the remote UE shares the same configured RNA as the relay UE.
Then, if RRC INACTIVE remote UE is disconnected with a relay, there are two possible scenarios: UE is still in-coverage or UE is out of coverage.
 If UE is in-coverage, then UE can remain in RRC_INACTIVE and perform the legacy RNA update procedure (e.g., triggering an RNA update if the current camped cell does not belong the RNA) and receive RAN paging, as normal.

Proposal 2  
When in-coverage RRC_INACTIVE remote UE is disconnected to L2 U2N relay UE via PC5, the remote UE follows legacy RNA update procedures.
If UE is OOC and not connected to any relay UEs, then UE cannot receive RAN paging. Literally, remote UE cannot stay in RRC_INACTIVE and shall be regarded as Out-of-coverage. However, if UE is disconnected to its current relay due to SL RLF, RAN2 has agreed to trigger relay reselection procedure as shown in the agreements below [2]: 

RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.
Given that it takes some time for UE to perform relay reselection and re-establish PC5-RRC connection to another relay UE. RAN2 need introduce a timer to determine when the UE can leave its RRC_INACTIVE state and start IDLE mode procedures. 
Proposal 3  
RAN2 introduce a reselection procedure timer to control how long an OOC RRC_INACTIVE remote UE can remain INACTIVE state when it is disconnected to relay UE (e.g., after SL RLF).
On the other hand, if the UE is still connected to relay UE via PC5, there is a question that whether and how RAN update procedure will be executed for Layer 2 UE-to-NE relay scenarios. According to NR RRC specification, there are two main reasons when UE triggers RNA update procedure: 1) cell reselection/mobility  or 2) periodic RNA update. If UE is still connected to the same relay UE, “cell reselection” is not applicable. This is because RAN2 has agreed to not consider “group mobility” in Rel-17, so there is no relative mobility in remote UE as long as it is still connected the same relay UE. Therefore, we propose:

Proposal 4  
In this release, only consider periodic RNA update if remote UE is connected to the same L2 relay UE via PC5.
Then, when remote UE reselects another relay UE which is out of the RNA of the prior relay UE, this is equivalent to the scenario that remote UE moves out of the configured RNA, so RNA update procedure shall be triggered at this time.
Proposal 5  
After relay reselection, if RRC_INACTIVE remote UE reselects a relay UE whose serving cell is not belong to remote UE’s configured RNA, RNA update procedure is triggered.  
For periodic RNA update, we think this can be further discussed in two different cases:
· Case 1: Relay UE is in RRC_CONNECTED state

· Case 2: Relay UE is in RRC_INACTIVE state.

For case 1, the remote UE can still initiate its RNA update procedure as legacy, (i.e., when T380 expires). This is because the RRC message can be easily relayed by the CONNECTED state relay UE to the network, and gNB’s response (i.e., RRC Release) can also be relayed back as well quickly. 
Proposal 6  
After relay reselection, if RRC_INACTIVE UE reselects a relay UE whose serving cell is not belong to remote UE’s RNA, RNA update procedure is triggered.  
But for case 2, trigger RNA update procedure is more tricky. This is because the relay UE itself needs to enter RRC_CONNECTED state first. In this case, relay UE, when absent of its own traffic, will be forced to enter RRC_CONNECTED for the purpose of RNA update and then be released to INACTIVE again. This is very inefficient and waste NW signaling overhead. This problem becomes even worse when multiple remote UEs are connected with the same relay UE. The relay UE will enter RRC_CONECTED for RNA update whenever there is T380 expiry at the 
Logically there is no need to trigger RNA update procedure periodically in case 2. There is no real “mobility” as long as the remote UE is still “anchored” to the same relay UE. For this case, NW management could associate the remote UE(s) with its relay UE context and optimize the signaling procedures to reduce overhead. For example, when relay UE triggers RNA update, it can also report its PC5-connected remote UE(s) to the gNB so that NW can automatically extend the RNAU timer for all the INACTIVE remote UEs associate with the relay UE.
Proposal 7  
When RRC_INACIVE relay UE conducts RNA update, relay UE report its associated remote UEs (with I-RNTI) to the gNB; gNB performs RNA updates for both relay UE and remote UE(s) altogether.
Correspondingly, Remote UE does not need to trigger RANU procedure itself. T380 timer will automatically be restarted with the aligned cycle of the periodic RNAU of relay UE, as long as it is still connected to the same relay UE. Of course, this also requires that the NW configures the aligned t380 timer for both relay UE and remote UE(s). Therefore, we have the following two proposals:
Proposal 1  
When out-of-coverage RRC_INACTIVE remote UE is connected to a L2 U2N relay UE via PC5, the remote UE shares the same configured RNA as the relay UE.
Proposal 2  
When in-coverage RRC_INACTIVE remote UE is disconnected to L2 U2N relay UE via PC5, the remote UE follows legacy RNA update procedures.
Proposal 3  
RAN2 introduce a reselection procedure timer to control how long an OOC RRC_INACTIVE remote UE can remain INACTIVE state when it is disconnected to relay UE (e.g., after SL RLF).
Proposal 4  
In this release, only consider periodic RNA update if remote UE is connected to the same L2 relay UE via PC5.
Proposal 5  
After relay reselection, if RRC_INACTIVE remote UE reselects a relay UE whose serving cell is not belong to remote UE’s configured RNA, RNA update procedure is triggered.  
Proposal 6  
After relay reselection, if RRC_INACTIVE UE reselects a relay UE whose serving cell is not belong to remote UE’s RNA, RNA update procedure is triggered.  
Proposal 7  
When RRC_INACIVE relay UE conducts RNA update, relay UE report its associated remote UEs (with I-RNTI) to the gNB; gNB performs RNA updates for both relay UE and remote UE(s) altogether.
Proposal 8  
RRC_INACTIVE remote UE, if connected to the same RRC_INACTIVE relay UE, skips RNAU procedure and delegates its RNAU to the relay UE.
Proposal 9  
When sending RRCRelease with suspendConfig, NW configures the t380 timer value(s) to algin the RNAU for both RRC_INACTIVE relay UE and remote UE connected via this relay UE.

3. Conclusions

In this paper, we have discussed the RNAU issue for Layer 2 U2N relay and have the following proposals:
Proposal 1  
When out-of-coverage RRC_INACTIVE remote UE is connected to a L2 U2N relay UE via PC5, the remote UE shares the same configured RNA as the relay UE.
Proposal 2  
When in-coverage RRC_INACTIVE remote UE is disconnected to L2 U2N relay UE via PC5, the remote UE follows legacy RNA update procedures.
Proposal 3  
RAN2 introduce a reselection procedure timer to control how long an OOC RRC_INACTIVE remote UE can remain INACTIVE state when it is disconnected to relay UE (e.g., after SL RLF).
Proposal 4  
In this release, only consider periodic RNA update if remote UE is connected to the same L2 relay UE via PC5.
Proposal 5  
After relay reselection, if RRC_INACTIVE remote UE reselects a relay UE whose serving cell is not belong to remote UE’s configured RNA, RNA update procedure is triggered.  
Proposal 6  
After relay reselection, if RRC_INACTIVE UE reselects a relay UE whose serving cell is not belong to remote UE’s RNA, RNA update procedure is triggered.  
Proposal 7  
When RRC_INACIVE relay UE conducts RNA update, relay UE report its associated remote UEs (with I-RNTI) to the gNB; gNB performs RNA updates for both relay UE and remote UE(s) altogether.
Proposal 8  
RRC_INACTIVE remote UE, if connected to the same RRC_INACTIVE relay UE, skips RNAU procedure and delegates its RNAU to the relay UE.

Proposal 9  
When sending RRCRelease with suspendConfig, NW configures the t380 timer value(s) to algin the RNAU for both RRC_INACTIVE relay UE and remote UE connected via this relay UE.
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