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Introduction
The current standard does not support saving the SCells at RRC suspension and resuming them at RRC resume. In this contribution we discuss a scenario where RRC suspension and resuming of SCells is beneficial. 
[bookmark: _Ref178064866]Discussion
For carrier aggregation, a use case which deserves attention is a UE staying at the same location for a long period of time (e.g., a person in a café or at a 3GPP meeting). This UE would be active and download/upload a burst of data and after that be inactive a certain period before downloading/uploading the next burst of data. The UE may toggle between RRC suspended and RRC Connected mode. We believe this to be a very common scenario and that large gains can be achieved by improving the performance for this use case. 
[bookmark: _Toc516670167][bookmark: _Toc516670818][bookmark: _Toc520820584]A common use case where RRC suspend/resume has big potential, to save overhead and decrease delay of signalling, is stationary or low mobility UEs.
In the current specification of TS 36.331, when the RRC connection is resumed the UE releases any SCells. It should be noted that, besides that it is not possible for UEs to keep the SCells during suspend/resume, it is also not possible to add SCells in the RRC-resume message. This means the RRC connection first would need to be resumed, and after that one RRCConnectionReconfiguration message is needed to add SCells. 
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc516668429][bookmark: _Toc516668465][bookmark: _Toc516668578][bookmark: _Toc516669427][bookmark: _Toc516670168][bookmark: _Toc516670819][bookmark: _Toc520820585]In current specification, SCell configuration is delayed by signalling at RRC resume.
[bookmark: _Toc516669428]If, instead, the SCells are stored at RRC suspend and then configured at RRC resume, we save signalling overhead and will faster enable the use of carrier aggregation. Less overhead and faster enabling of SCells will result in higher UE throughput and less energy consumption. Possibly UEs may stay shorter time in RRC connected, due to the higher throughput, which enables more energy saving by going to RRC suspended state faster. To summarize this paragraph, SCell suspend/resume will lead to more efficient usage of scarce frequency resources, higher UE throughput and less UE power consumption. 
[bookmark: _Toc516670169][bookmark: _Toc516670820][bookmark: _Toc520820586]Storing SCells at RRC suspension and configure them at RRC resume has less signalling, enables faster usage of the SCells, higher UE throughput, and less UE energy consumption. 
In Rel-13, and in the enhanced carrier aggregation utilization work item euCA, there was no showstopper for keeping SCells when being suspended, but it was not done partly due to lack of time. Thus, RAN2 should, consider changes to make the UE store the SCells for suspend/resume. 

[bookmark: _Toc516589435][bookmark: _Toc516589452][bookmark: _Toc516668200][bookmark: _Toc516668430][bookmark: _Toc516668466][bookmark: _Toc516668580][bookmark: _Toc516670170][bookmark: _Toc520820587]Enhance RRC suspend/resume by letting the UE store the SCell configurations when being suspended and configure them at resume. 
The eNB shall then be able to control if the UE shall store SCells at suspension, there are at least two options for that: 
OPTION1
The SCell configuration includes an indication per SCell if the SCell shall be stored at suspension.
OPTION2
The RRCConnectionRelease message include an indication to the UE to store all SCell configurations. 
For simplicity we propose to go with OPTION2.
[bookmark: _Toc516589436][bookmark: _Toc516589453][bookmark: _Toc516668201][bookmark: _Toc516668431][bookmark: _Toc516668467][bookmark: _Toc516668581][bookmark: _Toc516670171][bookmark: _Toc520820588]Add an indication in the RRCConnectionRelease message to indicate to the UE that all SCells shall be stored at RRC suspend. 
If a UE has moved during suspension, the eNB might not want the stored SCells to be configured. The RRCConnectionResume message can include an indication to the UE if the SCells should be resumed or not. The indication may be per SCell, but for simplicity we propose to have one indication for all SCells.
[bookmark: _Toc516589437][bookmark: _Toc516589454][bookmark: _Toc516668202][bookmark: _Toc516668432][bookmark: _Toc516668468][bookmark: _Toc516668582][bookmark: _Toc516670172][bookmark: _Toc520820589]To the RRCConnectionResume message, add an indication if stored SCells shall be configured at RRC resume, absence of this indication means the SCells should not be configured at RRC resume. 
These changes will enable the eNB to control RRC suspend resume in an efficient way. Stationary or low mobility users can use the SCell suspend/resume requiring less signalling and lower delay than current specification. 
For users that move fast, the eNB might not resume the SCells, and can instead use the IDLE mode measurements (from the enhanced carrier aggregation utilization work item, euCA) for selecting which SCells to configure at RRC resume. 
The SCell suspend/resume functionality discussed in this paper should be a separate UE capability.
[bookmark: _Toc516589438][bookmark: _Toc516589455][bookmark: _Toc516668203][bookmark: _Toc516668433][bookmark: _Toc516668469][bookmark: _Toc516668583][bookmark: _Toc516670173][bookmark: _Toc520820590]A separate UE capability shall be added for the suspend resume functionality of SCells. 
[bookmark: _GoBack]A change request for these proposals can be found in:
36331_ CR3483_(Rel-15)_R2-1811148 RRC suspend resume for SCells
Conclusion
In section 2 we made the following observations:
Observation 1	A common use case where RRC suspend/resume has big potential, to save overhead and decrease delay of signalling, is stationary or low mobility UEs.
Observation 2	In current specification, SCell configuration is delayed by signalling at RRC resume.
Observation 3	Storing SCells at RRC suspension and configure them at RRC resume has less signalling, enables faster usage of the SCells, higher UE throughput, and less UE energy consumption.

Based on the discussion in section 2 we propose the following:
Proposal 1	Enhance RRC suspend/resume by letting the UE store the SCell configurations when being suspended and configure them at resume.
Proposal 2	Add an indication in the RRCConnectionRelease message to indicate to the UE that all SCells shall be stored at RRC suspend.
Proposal 3	To the RRCConnectionResume message, add an indication if stored SCells shall be configured at RRC resume, absence of this indication means the SCells should not be configured at RRC resume.
Proposal 4	A separate UE capability shall be added for the suspend resume functionality of SCells.
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