3GPP TSG RAN WG2 Meeting #79bis                R2-124545
Bratislava, Slovakia, Oct. 8 – 12, 2012
Source:
Pantech
Title:
Discussion on UL transmission handling for UE power saving
Agenda Item:
7.8
Document for:  Discussion / Decision
1. Introduction
In Qingdao meeting, RAN2 discussed on the new MAC CE to expire TA timer as below:
	TAT Expiry Command MAC CE

-
LG think from UE power point of view it will be good to prevent CSI/SRS transmission in Long DRX. LG is interested in NSN’s TAT MAC Expiry Command MAC CE, especially for the case when TAT is set to Infinity. Ericsson asks how the network knows when to send this new MAC CE? DOCOMO prefer to stop rather than expire to keep the resource. Renesas shares DOCOMO’s view. With expiry, the eNB has to reconfigure UL resource if eNB wants to resume. NSN is ok with DOCOMO’s proposal. 

=>
Continue to discuss at the next meeting.


Some companies want to introduce a new signaling to control UL transmission for serving cells by handling TA timer such as stopping or expiring. The main reason to introduce the new one is UE power saving based on eNB’s decision for necessity of UL resources. During above discussion, some other companies do not want to make some side effects due to the new procedure such as re-allocating UL resources for the serving cells.
However, the discussed solutions based on TA timer handling have some ineffective points. In this contribution, we will show some drawbacks of TA timer based solutions and suggest a ‘the third’ alternative.
2. Discussion
2.1. Observed problem with TA timer based solutions
In last meeting, two alternatives were discussed based on TAT as below:

(1) TAT expiry MAC CE

(2) TAT stop MAC CE

Above solutions should need to introduce new MAC CE to manage UL transmission. However, there are some restrictions as below:
I. Target to control is should be per TAG.
A. It might be too hard to match between UL resources in each TAG and unnecessary resources.
II. SCells in pTAG are out of range for UL transmission handling.
A. If UE is configured multiple serving cells only in pTAG, TAT based solutions cannot be used. 
B. All sTAGs’s TAT cannot be running if TAT in pTAG is not running.
III. All UL transmissions are prevented except PRACH. 
A. It means that type-1 SRS which would be useful to check UL status by eNB’s intention cannot be transmitted. In details, we will discuss in section 2.2
If RAN2 can agree to introduce new MAC CE to handle UL transmission for UE power saving, above restrictions should be discussed since RAN2 can have good chance to make more efficiently with new MAC CE.

Observation 1: New MAC CE to handle UL transmission with TAT handling have several restrictions for UE power saving.
2.2. “The third” solution for UL transmission handling
According to original motivation to introduce the new signaling, we should focus on removable UL transmission for saving UE battery. Therefore, first of all, we need to clarify which one could be the UE power consumption factor in UL of SCell.
(1) Type-0 SRS

The SRSs (Type-0 / Type-1 SRS) are primarily used for channel quality estimation to enable frequency-selective scheduling on the uplink. The SRSs are also can used for other purpose such as timing advance. 
Type-0 SRS is called periodic SRS which is configured by RRC. It would not be stopped until releasing the SRS resource by expiring TAT or removing UL CC in the SCell.
A. SCell in pTAG: If eNB would not consider to use UL resources for data transmission in an SCell, Type-0 SRS via the SCell would not be needed since since PCell, which is used for timing advance tracking in pTAG, is always activated.
B. SCell in sTAG: All Type-0 SRS can be prevented if eNB want. However, if eNB want to maintain TA validity on the sTAG, at least one Type-0 SRS via an SCell is required.
According to above discussion, all of SCells in pTAG or sTAG might have possibility to stop Type-0 SRS. Hence, Type-0 SRS handling per serving cell or on-off approach for all SCells is considerable.
Observation 2: Type-0 SRS transmission handling per serving cell(SCell) or on-off UL transmission for all SCells has benefit for UE power saving over all CA and TAG configurations.

(2) Type-1 SRS

Type-1 SRS is called aperiodic SRS. SRS resource for Type- 1 is shared for multiple UEs and configured by RRC. In order to grantee exclusive SRS transmission for each UE within shared SRS resource, all of Type-1 SRS transmissions are required the triggering by L1 signaling (PDCCH) from eNB. The meaning of sending Type-1 SRS triggering indicator to UE is that eNB has a clear intention to receive the SRS from the UE. Therefore, RAN2 agreed that Type-1 SRS should be transmitted even though UE is in non-active time. Similarly, Type-1 SRS should be transmitted even though UE is in prevented UL transmission for UE power saving.
Observation 3: Type-1 SRS transmission should be allowed since the meaning of sending Type-1 SRS triggering indicator to UE is that eNB has a clear intention to receive the SRS from the UE.
(3) PUSCH transmission due to false alarm of PDCCH

It is clear that PUSCH transmission due to false alarm of PDCCH is always the waste factor in UE power consumption point of view. Therefore, to prevent this waste factor, all PDCCH for PUSCH transmissions should be ignored.
Observation 4: Preventing all PUSCH transmissions should be considered for UE power saving.
With above discussions, we suggest a couple of proposals.

Proposal 1-1: UL transmission handling MAC CE, which can indicate to enable or disable UL transmission per serving cell, should be introduced.
Proposal 1-2: If proposal 1-1 is not agreed, on-off UL transmission approach for all SCells should be considered for simplicity.

Proposal 2: Transmission of type-1 SRS should be allowed even if the SCell is disabled the UL transmission.

Regarding above proposals, a large size specification work seems to be requested to introduce new signaling. Therefore, RAN2 is kindly requested to discuss whether introducing the new signaling in Rel-11 or having enough time to introduce for further release.
3. Conclusion
RAN2 is kindly requested to agree to the following proposals. 
Proposal 1-1: UL transmission handling MAC CE, which can indicate to enable or disable UL transmission per serving cell, should be introduced.
Proposal 1-2: If proposal 1-1 is not agreed, on-off UL transmission approach for all SCells should be considered for simplicity.

Proposal 2: Transmission of type-1 SRS should be allowed even if the SCell is disabled the UL transmission.
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