
3GPP TSG-RAN WG2 Meeting #105bis
R2-1903046
Xi'an, China, 8th April - 12th April 2019
Resubmission of R2-1901768

Agenda item:
11.11.3
Source:
Qualcomm Inc
Title:
Fast Transition to RRC_IDLE or RRC_INACTIVE
WID/SID:
FS_NR_UE_pow_sav
Document for:
Discussion and Decision

1 Introduction

In Rel-16 Power Saving SID, 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

In Rel-15 NR, there are two possible ways for UE to switch from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE mode:

· Network sends UE a RRCRelease message. Upon receiving this message, UE switches to RRC_IDLE or RRC_INACTIVE mode.
· Network may configure a dataInactivityTimer for a UE, which is started or restarted by new data transmission or reception. When dataInactivityTimer expires, UE enters RRC_IDLE mode. The minimum configurable duration of dataInactivityTimer is one second.
In the first option, when RRCRelease message is sent is completely up to network implementation. In general, network has the tendency of keeping UE connected even after it has detected inactivity in traffic. It does that to avoid the overhead and long latency required by RRC connection establishment, in case data resumes soon after RRC connection is released. This waiting period, however, is not very efficient from UE’s power saving point of view, because during this period UE basically consumes energy doing nothing but waiting for a possible RRCRelease message.  

In NR Rel-15, there is no way for UE to proactively initiate a transition to RRC_IDLE or RRC_INACTIVE mode. This limitation can cost UE extra power consumption in use cases where UE has more knowledge than network whether there will be more data in the near future. For example, a connection may be initiated by UE to upload a file. In this case, UE may be in a better position than network to know or predict when the upload is complete or if user may have extra data to send. Another example is that an integrated or SoC based UE may use activities from user interface (e.g. display turned off) to predict if data has stopped or will stop soon. With such knowledge, UE could proactively request a release of its RRC connection before network does, so that it may go into a more power-efficient RRC mode much sooner. 
Observation 1. Enabling UE to request early release of its RRC connection can help UE save power, when UE expects no more data in the near future. 
We notice that LTE already has such a procedure, Release Assistance Indication (RAI), to allow bandwidth-limited UE to send such a request to network. More specifically, network enables this procedure by setting the parameter rai-Activation to TRUE. Then when UE expects no more data in the future, UE can signal a RAI, i.e. a BSR with a value of 0, to network (Section 5.4.5 in [1]). 

Observation 2. LTE already allows UE to request early release of its RRC connection by the procedure Release Assistance Indication (RAI).  

Although it was initially design for bandwidth-limited UE, we do not see any issue with extending the feature to all types of UE in NR. And we think it makes more sense to adopt an existing mechanism to NR, instead of trying to reinvent the wheel and studying other new schemes. Reusing an existing and proven feature would reduce development efforts and simplify UE implementation. 
Observation 3. Reusing an existing and proven feature would reduce development efforts and simplify UE implementation.
Proposal 1. NR adopts LTE’s Release Assistance Indication (RAI) procedure, to allow UE to request early release of its RRC connection. 

Similar inefficiency exists with the second option of the current RRC release procedures. After traffic stops, UE has to wait for dataInactivityTimer to expire before it can switch to RRC_IDLE. During this period, UE performs nothing but monitoring PDCCH for potential new data. Currently, the shortest dataInactivityTimer is 1 second. We think in some cases this duration can be shortened. For example, smartphones perform background sync or keep-alive from time to time even when user is not using the phone. Such a data exchange usually is very short. And once it is complete, there will be no more traffic for a long while. So UE does not need to staying active to prepare for possible data in the near future. Since it is fairly easy to detect end of such sessions, dataInactivityTimer can be configured shorter than 1 second to enable UE to release its connection sooner.
Proposal 2. Introduce shorter values for dataInactivityTimer.
By the same argument, it is also useful to allow UE to indicate its preferred value of dataInactivityTimer to network, based on its knowledge about the traffic/application. A possible way to signal this indication can be based on UE Assistance Information, which is described in contribution [2].
Proposal 3. Enable UE to request its preferred value of dataInactivityTimer to network.
3 Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 discuss and adopt the following proposals:   
Observation 1. Enabling UE to request early release of its RRC connection can help UE save power, when UE expects no more data in the near future. 
Observation 2. LTE already allows UE to request early release of its RRC connection by the procedure Release Assistance Indication (RAI).  

Observation 3. Reusing an existing and proven feature would reduce development efforts and simplify UE implementation.
Proposal 1. NR adopts LTE’s Release Assistance Indication (RAI) procedure, to allow UE to request early release of its RRC connection.
Proposal 2. Introduce shorter values for dataInactivityTimer.
Proposal 3. Enable UE to request its preferred value of dataInactivityTimer to network.
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