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1 Introduction
A new SID for studying UE power saving in NR has been approved in RAN #80 meeting [1]. 

	The objective is to study UE power saving framework taking into consideration of latency and performance in NR as well as network impact. The objective of the UE power saving study includes the following,
1)  Identify techniques for UE power saving study with focus in RRC_CONNECTED mode [RAN1, RAN2]
a) Study UE adaptation to the traffic and UE power consumption characteristics in frequency, time, antenna domains, DRX configuration, and UE processing timeline for UE power saving
(Note: existing UE capabilities are assumed for UE processing timeline)

i) Network and/or UE assistance information

ii) Include mechanism in reducing PDCCH monitoring, taking into account current DRX scheme

b) Study the power saving signal/channel/procedure for triggering adaptation of UE power consumption characteristics

2)  Study the UE power consumption reduction in RRM measurements in synchronous and asynchronous network deployment [RAN1/2]

3)  Study the enhancement of higher layer procedures for UE power saving   [RAN2]
a) Study the enhancement of UE paging procedure based on the additional power saving signal/channel/procedure

b) Study the enhancement of UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode  


As highlighted above, one objective of this SID is to study efficient RRC state transition. Based on the progress in RAN2, we study the signalling aspects to support efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode.
2 Discussion
In RAN2 #105bis meeting, UE assistance for efficient RRC state transition was discussed and it has been agreed that a UE is allowed to indicate its preference of transiting out of RRC_CONNECTED to the network for power saving purposes. Detailed mechanisms are FFS [2].
	Agreements

1. Enable a mechanism for a UE to indicate to the network its preference of transitioning out of RRC_CONNECTED.  FFS what UE assistance and for what scenario.  The UE assistance email rapporteur will cover this in the email discussion.  

2. No consensus on UE autonomous transitions


Regardless of the specific content of UE assistance information used for efficient RRC state transition, there can be two potential candidates of the signalling for the UE’s indication in general. 
· RRC signalling

One option is the RRC-based method, i.e., the UE sends its preference to the network through RRC messages. As for the specific design of the RRC signalling, it can be further discussed based on the content of the UE assistance of RRC state transition. On the one hand, referring to the UE Assistance Information procedure for delay budget report and overheating which is already supported in R15, we may consider to reuse or extend this approach for RRC state transition purpose, e.g., adding additional fields of UE’s RRC state preference in the UEAssistanceInformation message. On the other hand, it may not be precluded that we can design new RRC messages for UE to send its preferences. For example, similar as the RRCResumeRequest / RRCReestablishmentRequest /RRCSetupRequest message which the UE uses for requesting resumption/reestablishment/establishment of an RRC connection, some new messages like RRCReleaseRequest may be defined for UE to request RRC release to IDLE or INACTIVE.
One obvious advantage of the RRC signalling lies in its reliability. Based on such approach, the UE’s preference on RRC state transition can be more reliably delivered to the network and thus the network can make a decision on UE’s RRC state in accordance.
· MAC CE
Another option is the MAC CE. In LTE, NB-IoT or BL (bandwidth-limited) UEs which are configured with rai-Activation set to TRUE are allowed to signal an RAI (Release Assistance Indication), i.e. a zero BSR to the network for requesting RRC connection release [3]. The BSR, as an implicit approach, may not be sufficient and straightforward for assisting RRC state transition, but the MAC CE can still be studied as potential signalling for UE assistance. For example, we may extend existing MAC CEs or define new MAC CEs which directly contain UE’s preference or indication on RRC state transition. Then the procedure of RAI may be referred to realize the fast RRC state transition, i.e., the UE sends an RRC state transition related MAC CE to the network when it recognizes the requirement for power saving or when the conditions for state transition are satisfied.  
Compared with the RRC signalling, the MAC CE based method may not be the same reliable. This method, however, has the merit of lower latency. Considering that the RRC state transition with power saving purpose usually requires fast adaptation with respect to the UE conditions, the MAC CE can be a possible candidate to assist efficient RRC state transition.
Observation: In terms of the signalling support for efficient RRC state transition, the RRC message is more reliable whereas the MAC CE based method has lower latency.
Proposal: RAN2 should consider two options for UE to indicate its preference on RRC state transition: 

· RRC signalling
· MAC CE
3 Conclusion

In this contribution, we discuss the potential candidates of signalling for UE to indicate its preference of releasing RRC connection, observation and proposal are stated as follows:
Observation: In terms of the signalling support for efficient RRC state transition, the RRC message is more reliable whereas the MAC CE based method has lower latency.
Proposal: RAN2 should consider two options for UE to indicate its preference on RRC state transition: 

· RRC signalling

· MAC CE
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5 Text proposal
START OF CHANGE

6 Higher layer procedure for UE power saving
6.2
UE power saving procedure in transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE state
A mechanism is enabled for a UE to indicate to the network its preference of transitioning out of RRC_CONNECTED state.  It is FFS what this UE assistance consists of and for what scenario it applies.
The possible signalling are considered:
· RRC signalling

· MAC CE

END OF CHANGE
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