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1
Introduction
During RAN2#71 meeting, smart phone problems and UE power saving issues were highlighted in [1], [2]. In [1], the necessity for standardizing a fast dormancy solution in LTE networks is emphasized considering the field experience in UMTS networks. In this contribution, we propose one possible solution for this problem.  

2
Discussion
In UMTS system, Signalling Connection Release Indication with special cause value was used for UE to move to power saving mode quickly. Thus in LTE networks, we can also consider a similar solution as a baseline. i.e, defining some UL message so that UE can indicate its willingness of moving to power saving mode quickly for instance when it knows that it does not expect UL data in the near future. However it should be clear that the purpose of message should be just an indication from UE but actual decision is made by eNB and UE shall obey. For instance, to save the UE power in LTE network, eNB can either release the RRC Connection (send the UE to IDLE) or activate long DRX for the UE. Thus UE shall not autonomously disconnect RRC Connection after sending this UL message.

Proposal 1: define one UL message (e.g. UEPowerSavingRequest) for UE to indicate to the network that it wants to move to power saving mode. After it, UE shall obey network decision.
Once eNB receives UEPowerSavingRequest message from UE, either:

1)
it does not react; or

2)
it sends RRCConnectionRelease message to release the RRC Connection; or
3)
it reconfigures the UE to increase power saving by utilizing long DRX.

The first case can happen if eNB does not understand the new UL message or if there are some DL packets awaiting transmssion. 

In case eNB supports this new message, it can choose to release the RRC connection and move the UE to idle, or reconfigure the UE to increase power saving by utilizing long DRX. If UE is already configured long DRX, UE can start power saving after onDurationTimer expires. If UE is not configured sufficiently long DRX cycle, eNB can reconfigure the RRC connection to increase the DRX cycle and releasing PUCCH/SRS resources.  The drawback of this approach is increased delays. 

Alternatively we can rely on a new MAC CE to mimic TA expiry behaviour to release PUCCH/SRS resources, and change the DRX cycle (to a default preconfigured value).
The drawback of the 2nd approach is that it introduces a new message but the benefit is that it can be done quickly, therefore probably increasing the likelihood of the power saving method to be frequently used.
Proposal 2: discuss how the UE should be moved to a power-saving state (MAC or RRC).

To decide whether UE should move to IDLE or long DRX and to set the proper DRX configuration, it may be useful if UE can provide further information, if available. (Whether UE can provide further information or not is FFS) How eNB configures long DRX and how UE should behave during long DRX needs to be further discussed. (e.g, Does UE follow normal DRX behaviour or do we need to further optimize the UE behaviour?)

The following is long DRX cycle which RRC supports. Also it should be understood that which cycle is sufficient to UE power saving. Is sf2560 only suitable? Or sf10 also? Or sf1024 - sf2560?



longDRX-CycleStartOffset

CHOICE {




sf10






INTEGER(0..9),




sf20






INTEGER(0..19),




sf32






INTEGER(0..31),




sf40






INTEGER(0..39),




sf64






INTEGER(0..63),




sf80






INTEGER(0..79),




sf128






INTEGER(0..127),




sf160






INTEGER(0..159),




sf256






INTEGER(0..255),




sf320






INTEGER(0..319),




sf512






INTEGER(0..511),




sf640






INTEGER(0..639),




sf1024






INTEGER(0..1023),




sf1280






INTEGER(0..1279),




sf2048






INTEGER(0..2047),




sf2560






INTEGER(0..2559)



},

Proposal 3: discuss which long DRX cycle is suitable for UE power saving.
3
Conclusion
We have discussed smart phone and fast dormancy issue in LTE network and one solution is discussed. And the followings are proposed. 

Proposal 1: define one UL message (e.g. UEPowerSavingRequest) for UE to indicate to the network that it wants to move to power saving mode. After it, UE shall obey network decision.

Proposal 2: discuss how the UE should be moved to a power-saving state (MAC or RRC).

Proposal 3: discuss which long DRX cycle is suitable for UE power saving.
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