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1 Introduction
According to the new WID on UE power saving in RAN #84 meeting [1], one objective of this WID is to define a procedure for a UE to indicate its preference of transitioning out of RRC_CONNECTED state.
	The objective is to specify the UE power saving techniques with UE adaption in achieving UE power saving.  The power saving technique should address latency and performance in NR as well as network impact.  The objective of the UE power saving includes the following,
1) Specify power saving techniques with PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED mode [RAN1, RAN2, RAN4] 

a) Specify procedures triggering a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence(s) of the drx-onDurationTimer [RAN2, RAN1]

NOTE: Any change of PDCCH channel coding and payload interleaver is not in the scope

b) Specify the procedure of cross-slot scheduling power saving techniques  [RAN1, RAN4]
    NOTE: The procedure is in addition to Rel-15 cross-slot scheduling procedure
2) Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]

a) Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
i)   Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 
b) Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]
    NOTE: Switching on/off the RF is part of the evaluation
3) Specify a mechanism for a UE to indicate its preference of transitioning out of RRC_CONNECTED state. [RAN2]
……


Based on the corresponding progress in RAN2, we study the signalling aspects to support the efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode in this contribution.
2 Discussion
As highlighted below, in RAN2 #106 meeting, UE assistance for efficient RRC state transition was discussed and it has been agreed that detailed mechanisms for UE to provide transition preference are FFS in WI phase [2].
	Agreements
1.  UE provides UE assistance to transition out of RRC Connected.  Details on signalling and whether the UE provides release assistance and/or state preference can be discussed in WI phase.  

2.  Capture in the TR the following potential UE assistance information:

a. Mobility history information
b. PPI (that is well defined 😊)

c. to enable UE assistance information including (10) UE's preferred C-DRX configuration/parameters.

d. Whether to enable UE assistance information including (11) UE's preferred BWP configuration/parameters

e. Whether to enable UE assistance information including (19) UE's preferred SCell related configuration (e.g. considering (a) based on SCell index, (b) SCell (de)activation, (c) CA (de)activation, (d) number of DL cells and/or UL cells, and/or (e) maximum number of Scell to be configured)


2.1 Content of the release assistance

One scenario for the UE to request RRC connection release is that the UE realizes there is no active data for transmission and/or reception. Besides this, Dual-Rx&Single-Tx UEs can also benefit from such mechanism. For the Dual-Rx&Single-Tx UE, it can camp on network 2 while it is active to perform data transmission in network 1. Currently when another service is triggered from network 2 (MO or MT), how to handle connections with the two networks depends on UE implementation, e.g., the UE may stop the data transmission in network 1 (without informing network 1) and then initiate RRC connection setup procedure in network 2. After the data transmission is completed in network 2, the UE has to initiate RRC connection setup to the network 1 again. This will lead to the more power consumption, signalling overhead and larger interruption to data transmission on the network 1. In addition, since the UE does not inform network 1, then the network 1 will detect some errors (e.g. uplink RLF), which may result in negative network KPI and unnecessary resource occupancy.
Therefore it will be beneficial if the UE can inform more assistance information to the network 1 and request to suspend the RRC connection with the network 1. Or the UE can also request to enter the idle mode in the network 1 if the UE decides the current service can be stopped. In details, if the UE receives paging in network 2, it could send a RRC release request message including necessary assistance information to network 1 and then network 1 may decide whether the UE should be released to idle or inactive mode based on the assistance information. The assistance information may include:

-
UE preference about idle or inactive, or
-
The exact reason for requesting RRC connection release, e.g., no active data, or data coming from other networks;

Proposal 1: UE can provide more information when indicating its preference of transitioning out of RRC_CONNECTED state to the network, including:
· UE preference on transition to idle or inactive
· exact reason for requesting RRC connection release

2.2 Signalling of the release assistance

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 are allowed to signal an AS RAI (Release Assistance Indication), i.e. a padding 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 and power consumption. 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 1: 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 2: 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:
Proposal 1: UE can provide more information when indicating its preference of transitioning out of RRC_CONNECTED state to the network, including:

· UE preference on transition to idle or inactive

· exact reason for requesting RRC connection release

Observation 1: 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 2: RAN2 should consider two options for UE to indicate its preference on RRC state transition: 

· RRC signalling

· MAC CE
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