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1. Introduction
In RAN2#111e [1], generic scenarios and scope of SL relay have been discussed but it is still unclear whether RRC_INACTIVE remote UE can be supported. In this paper, we discuss the support of RRC_INACTIVE remote UE.
2. Discussions
When a remote UE has UL traffic to NW, it uses a relay UE to forward the traffic. Same is true when gNB has DL traffic to the remote UE. In this case, both Relay UE and remote UE are in RRC_CONNECTED state and there is also a PC5-RRC connection between relay UE and remote UE. 
However, if the relay UE enters INACTIVE, then it does not make sense to keep remote UE in RRC_CONNECTED, the remote UE could go into IDLE or INACTIVE state. It is worth discussing of whether it is feasible to maintain the support of RRC_INACTIVE state for remote UE. 

2.1
Remote UE connected to Relay UE
In overall, there is a limited number of combinations can be supported for SL relay scenarios. As shown in Table 1, there are three basic scenarios which RRC_INACTIVE remote UE can exist, when it is still associated with a relay UE. Let us discuss those scenarios one by one.
	Remote UE Uu state
	Relay UE Uu state
	PC5-RRC Connected?

	RRC_INACTIVE
	RRC_CONNNCTED
	Yes

	RRC_INACTIVE
	RRC_INACTIVE
	Yes

	RRC_INACTIVE
	RRC_IDLE
	Yes


Table 1. Scenarios of RRC_INACTIVE Remote UE
Scenario 1: Relay UE is CONNECTED 

In this scenario, both gNB and remote UE maintains AS inactive context. When remote UE intends to resume the end-to-end Uu RRC connection, it can simply send RRCResumeRequest to gNB as same as, and the suspended RRC connection can be easily resumed. 
For DL traffic, gNB can still do regular RAN paging. Actually, RAN paging to an OOC UE is similar to CN paging and can be done via relay UE. Also, SI forwarding enables remote UE to be informed about RAN notification area(s). 
Scenario 2: Relay UE is INACTIVE 

In this scenario, if remote UE intends to the relay UE needs to get back to RRC_CONNECTED first. However, due to the nature of RRC_INACTIVE state, this can also be accomplished with one single round trip of signaling. Given that the usual RACH procedure in regular RRC resume is not needed for the remote UE in SL relay case because it is already connected to relay via PC5 link, the whole resume procedure still can be done in a very short period of time.
Similarly, DL traffic be supported as same as in Scenario 1, because the support the RNA paging via relay does not require the relay UE to be in RRC_CONNECTED.

Scenario 3: Relay UE is IDLE
This scenario may not need to be supported because the latency to resume end-to-end connection is large due to IDLE state relay UE, which means Remote UE’s first RRC signaling need to be buffered in relay UE at a long time.

Proposal 1
Support RRC_INACTIVE remote UE in NR SL relay when relay UE is INACTIVE or CONNECTED. 

Proposal 2
Deprioritize the scenario when RRC_INACTIVE remote UE connected to an RRC_IDLE relay UE.
2.2
Remote UE not connected to Relay UE
When remote UE in RRC_INACTIVE state, but yet not linked to a relay UE, this becomes a very typical mobility scenario for INACTIVE UE if the UE is in coverage. The UL and DL procedures can simply follow the  existing INACTIVE mode procedures for NR. But if the remote UE goes out of. Coverage and not connected to a relay, then it does not make sense to be in RRC_INACTIVE state.
Proposal 3
No need to support Out-of-coverage RRC_INACTIVE remote UE which is not connected to any relay UE.
3. Conclusions

In this paper, we have discussed the support of RRC_INACTIVE remote UE and have the following proposals:

Proposal 1
Support RRC_INACTIVE remote UE in NR SL relay when relay UE is INACTIVE or CONNECTED. 

Proposal 2
Deprioritize the scenario when RRC_INACTIVE remote UE connected to an RRC_IDLE relay UE.
Proposal 3
No need to support Out-of-coverage RRC_INACTIVE remote UE which is not connected to any relay UE.
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