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Introduction

In RAN2#79, the usefulness of periodic CSI/SRS transmission in long DRX was discussed and RAN2 confirmed periodic CSI/SRS transmission is useful for e.g. UL timing or SCell activation/deactivation [1]. However some companies have concerns about UE battery consumption due to unnecessary CSI/SRS transmission, especially during long DRX [2][3].
One possible solution proposed in [3] was discussed whether it is introduced a new MAC Control Element to expire the TAT for each Timing Advance Group (TAG). However RAN2 postponed it to the next meeting.
In this contribution, we would like to address the issues to introduce the new MAC Control Element to prevent periodic CSI/SRS transmission in long DRX.
Discussion
1.1 Possible solutions
In Rel-9, RAN2 discussed a new MAC Control Element to expire the running TAT and it was not agreed [4]. Because at that time RAN2 concluded that RRC reconfiguration should be used or it may be acceptable that the UE waits until TAT expiry. 

Therefore there are 3 possible solutions to avoid periodic UL transmission in long DRX as below:
· RRC reconfiguration (current approach),
· TAT Expiry MAC Control Element [3][4],
· TAT Stop MAC Control Element [1].
We would like to evaluate Pros/Cons above solutions.
1.2 Comparison of possible solutions
1.2.1 RRC reconfiguration

When the eNB detects no longer UL data transmission in long DRX mode, the eNB may release CSI/SRS configuration to prevent periodic UL transmission. This solution does not change anything from the current UE behaviour then there is no specification impact.
However RRC would not quickly release the corresponding resources and signalling overhead would be increased. Besides, if the eNB would like the UE to allocate the corresponding resources again, RRC reconfiguration procedure has to be initiated again. It causes further signalling overhead.
1.2.2 TAT Expiry MAC Control Element
If the eNB scheduler predicts no UL data transmission on SCell for a long time and would like to stop periodic UL transmission configured on that SCell, the eNB is able to deactivate that SCell by sending Activation/Deactivation MAC Control Element. But considering of PCell case, Activation/Deactivation MAC Control Element cannot prevent periodic UL transmission on PCell therefore we think it is useful to introduce TAT Expiry MAC Control Element.
In addition, TAT expiry MAC Control Element is possible to stop the UL transmission quickly. It is likely that signalling overhead would be lower than that of RRC reconfiguration. We think it could make a very small impact on the current specification because a procedural text related with TAT expiry is already captured.
However TAT expiry requires releasing of the corresponding UL resources like PUCCH and/or SRS. Then similar to RRC reconfiguration approach, the eNB has to initiate RRC reconfiguration procedure to restart UL transmission for each TAG.
1.2.3 TAT Stop MAC Control Element
Because some companies have concerns about releasing of the corresponding UL resources by forced expiry TAT, this solution was proposed during previous RAN2 meeting [1]. The only difference from TAT expiry is that TAT stop does not notify RRC of PUCCH and/or SRS release request. Hence the eNB does not have to initiate RRC reconfiguration procedure. PDCCH or MAC Control Element can be used to resume UL transmission instead of RRC reconfiguration.
Although the current procedural text does not support such a sudden stopping of TAT, we think that the UE behaviour after TAT stop is already supported by the normative text quoted as below [5]. Then we expect there are quite a few impacts on the specification.

“The UE shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the Timing Advance Group to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the Primary Timing Advance Group is not running, the UE shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the PCell.”
Table.1 - the way to prevent a periodic reporting in long DRX
	
	RRC reconfiguration
	TAT expiry MAC CE
	TAT Stop MAC CE

	Immediate stop of CSI/SRS 
	No
	Yes
	Yes

	Signalling overhead to stop CSI/SRS
	High
	low
	low

	Signalling overhead to restart CSI/SRS
	High
	High
	low

	Specification impact
	No
	small
	small


Table.1 shows the comparisons of above possible three solutions. We expect that the smart-phone application tends to keep the UE in RRC_CONNECTED for a longer time and consume more radio resources than the legacy UE. Therefore we have to take into account signalling overhead as an important factor. Based on this point, TAT Stop MAC Control Element is suitable solution to prevent periodic UL transmission.
Proposal 1:
TAT Stop MAC Control Element should be introduced in Rel-11.
1.3 Further considerations of TAT Stop MAC Control Element
To add a new procedural text for TAT Stop MAC Control Element, we would like to clarify some minor questions here.
(1) How the eNB restart TAT?
· When the eNB wants to restart TAT, the eNB can send Timing Advance Command or initiate PDCCH order to the corresponding TAG.
(2) How the eNB detect no longer UL data transmission?

· We believe the current eNB can detect it then we would like to leave it to the eNB implementation.
· Additional UE assistance information may be helpful for early detection but it should be discussed rather in Rel-12 WI than TEI-11, for example in the further eDDA [6].
(3) TAT stop associated with pTAG causes impact on other running TATs?
· When TAT of pTAG is stopped, the UE cannot transmit on any serving cells. It is likely that TAT of sTAG has no sense to keep running then it is possible to stop TAT of any sTAG when the UE receives TAT Stop MAC Control Element for pTAG.
· However we do not find any problems on this case that TAT of sTAG is running even though TAT of pTAG is not running. Therefore we prefer no enhancements between pTAG and sTAG regarding TAT stopping.
(4) Flush all HARQ buffers associated with TAG?

· We assume that TAT Stop MAC Control Element is only used after the elapsed of long period without UL data transmission. It means there are no HARQ buffers then no special UE action should be required.
(5) How the UE performs SR after TAT of pTAG stop?

· The UE should initiate RA procedure for SR on PCell when TAT of pTAG is stopped. Because it could be considered as no available PUCCH resource whenever TAT is not running. Therefore no specification is changed.
(6) The UE implicitly releases SPS resources after TAT of pTAG stop?
· It may happen that the UE receives TAT Stop MAC Control Element for pTAG even if SPS resources are configured on PCell. However it can be avoided by the eNB scheduling. In other words, the eNB should not send TAT Stop MAC Control Element until SPS resources are explicitly released. Thus we think that it is the eNB error case, the UE does not need any special handling.
From above clarifications, it seems that TAT Stop MAC Control Element does not require the UE to perform any additional interaction. The sentences below show an example of a new procedural text:

-
when a Time Alignment Timer Stop MAC control element is received:

-
stop the timeAlignmentTimer associated with the indicated Timing Advance Group.
Proposal 2:
No additional interaction is required when the UE receives TAT Stop MAC Control Element.
Conclusions
The following is a summary of our proposals to prevent periodic UL transmission in long DRX:
Proposal 1:
TAT Stop MAC Control Element should be introduced in Rel-11.
Proposal 2:
No additional interaction is required when the UE receives TAT Stop MAC Control Element.
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