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1 Introduction

In Rel-16 Power Saving WID, the following has been specified as one of the topics to be studied:
In this paper, we discuss the motivation for fast transition to RRC_IDLE/INACTIVE and propose to reuse LTE’s Release Assistance Indication procedure for NR.

2 Discussion

During the SI phase discussions, companies agreed that it is beneficial for UE to request release of its RRC connection. We agree that is indeed the case where UE has more knowledge than network when its traffic stops. And it is more power efficient for UE to switch out of RRC Connected as soon as possible. However, we think it is necessary to place some restriction on when and how often UE may send such a request to network. This is because whether traffic has fully stopped requires determination in both DL and UL. Otherwise, request for connection release based on UE’s autonomous decision may lead to unnecessary UL signaling, if DL traffic has not fully stopped. 
Observation 1. Without network’s activation, UE’s autonomous request for state transition may lead to unnecessary UL signaling.

We notice that LTE already has a feature, Release Assistance Indication (RAI), to allow bandwidth-limited UE to send such a request to network to release its RRC connection. More specifically, network enables this procedure by configuring the parameter rai-Activation. Then when UE expects no more data in the future, UE can signal its request by sending a BSR with value of 0 to network (Section 5.4.5 in [1]). We think similar approach can be reused for NR as well, i.e. UE can’t send release request until network activates it.
Observation 2. Approach similar to LTE’s rai_Activation can be used to activate UE’s request for RRC state transition.

I think there are different options possible for UE to signal its request. For example, BSR based approach used in RAI in LTE can be a possibility. UE Assistance Information (UAI) can be another good option, since Rel-16 is going to use UAI to signal UE-initiated request for power saving. Request for connection release can be one of such uses too. 
Between these two options, we think UAI is better, for the following reasons. First, connection release is a RRC procedure. It is more direct for UE to send a RRC message to trigger a RRC procedure. In the BSR based approach, after network receives the BSR, it has to first processes the BSR in MAC entity. MAC entity then passes it to RRC entity. This extra delay in network’s response to UE’s request can be worse in MR-DC configurations, if BSR is sent in a cell group different from the one where RRC entity is located in.  
Observation 3. RRC signaling is a more direct way to trigger RRC release and has shorter delay than BSR based approach, especially in MR-DC configurations.

There are two possible RRC states for UE after its RRC Connection is released: RRC Idle and RRC Inactive. Since network maintain UE’s context if UE stays in RRC Inactive, UE can switch to RRC Connected faster from RRC Inactive than RRC Idle. If UE’s next RRC connection is most likely just to transfer a small amount of data, then staying in RRC Inactive between RRC Connected is more power efficient than in RRC idle, because the transition requires less overhead and hence saves more power. 

In some use cases, UE may have better knowledge than network about which application is running, the state of user (e.g. whether user is still actively reading or has stopped looking at phone) or its mobility state after disconnected (e.g. RRC Inactive is easier to support if UE is stationary or has low mobility). Therefore, UE can potentially help network better choose UE’s next RRC state after its connection release, based on those knowledges.       
Observation 4. Instead of always transitioning to RRC Idle, UE can help network better choose its next RRC state, by indicating its preference based on its traffic type, user state, and/or mobility state, etc.

We think this preference, which is optional, can be signaled by UAI as well, i.e. when UE uses UAI to request network to release its connection, it can indicate at the same time which RRC state it prefers after the release. The following is a summary of our proposals for efficient RRC state transition:
Proposal 1. 
UE can request RRC connection release only after network configures rai_Activation.

Proposal 2. 
UE’s request to release its RRC connection by is signaled by UE Assistance Information. 

Proposal 3. 
When UE requests release, it has the option to indicate its preferred RRC state after the release in UE Assistance Information.

3 Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 discuss and adopt the following proposals:   
Observation 1. Without network’s activation, UE’s autonomous request for state transition may lead to unnecessary UL signaling.

Observation 2. Approach similar to LTE’s rai_Activation can be used to activate UE’s request for RRC state transition.

Observation 3. RRC signaling is a more direct way to trigger RRC release and has shorter delay than BSR based approach, especially in MR-DC configurations.

Observation 4. Instead of always transitioning to RRC Idle, UE can help network better choose its next RRC state, by indicating its preference based on its knowledge about traffic type, user state, and/or mobility state, etc.

Proposal 1. 
UE can request RRC connection release only after network configures rai_Activation.

Proposal 2. 
UE’s request to release its RRC connection by is signaled by UE Assistance Information. 

Proposal 3. 
When UE requests release, it has the option to indicate its preferred RRC state after the release in UE Assistance Information.
Specify a mechanism for a UE to indicate its preference of transitioning out of RRC_CONNECTED state. [RAN2] 
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