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1 Introduction
In previous meetings, some improvements of DRX operation have been discussed. In those discussions, it is suggested that more battery saving can be expected by stopping CSI/SRS reporting in DRX state when there is no traffic [1]. And one method to expire TA timer via a MAC CE was proposed to stop the CSI/SRS reporting in [2]. This document addresses the scenarios where a new MAC CE is useful and proposes how to design the new MAC CE..
2 Discussion
2.1 Possible scenarios
In this section, the scenario where the new MAC CE is useful will be discussed. We see the following scenarios:
· Scenario1) 　Suspend CSI/SRS reporting in DRX state
· Scenario2) 　Suspend UL transmission from SCell in UL CA
In scenario1, as discussed in [2], the new MAC CE will be helpful for UE to save the battery when there is no traffic. As long as TA timer is running, UE shall transmit CSI/SRS in the transmission opportunity. But when TA timer is set to infinity (e.g., the small cell deployment), such transmission will waste the UE’s battery consumption. One possible solution is to de-configure the UL dedicated resources via RRC signalling when NW considers that few further data arrival will be expected. But such de-configuration will introduce some latency in resuming UL transmission. Thus, from the latency point of view, UL suspension triggered by MAC CE is beneficial over UL dedicated resources de-configuration via RRC signalling.
Furthermore, we find that another scenario (scenario2) would also be benefit from to use such new MAC CE. We think that the new MAC CE can suspend UL transmission from SCell where NW cannot receive UL signal correctly. Note that most UL transmissions are under NW’s control, so the suspension is basically for autonomous UL transmission, i.e., periodic SRS or UL transmission due to false alarm. One may argue that legacy mechanism can also be considered instead, such as de-configuration of periodic-SRS/UL CC, or de-activation of SCell. However, similar with the reasoning for scenario 1, de-configuration of SRS/UL CC will introduce the latency in resuming UL transmission on the SCell when the quality gets better again. Furthermore, if SCell de-activation mechanism is used, DL CC will be also de-activated, which will not be desirable from DL throughput point of view. Therefore, it is beneficial to support the new mechanism to suspend UL transmission not only in DRX scenario, but also in UL CA scenario.
Observation:
It is beneficial to introduce new MAC CE for purpose to suspend UL transmission in not only DRX scenario, but also UL CA scenario.
Proposal1: 

The new MAC CE to suspend UL transmission should be introduced in Rel-11.
2.2 How to design the new MAC CE?
In this section, the design of the new MAC CE will be addressed considering the scenarios discussed in the previous section. We think that following 2 aspects should be considered:

· ASPECT1) Whether UL transmission should be suspended/resumed per CC, per TAG or per UE?
· ASPECT2) What UL transmission will be suspended?
ASPECT 1: Whether UL transmission should be suspended/ resumed per CC, per TAG or per UE

For this aspect, following alternatives can be considered:
· Alt1: Suspend/Resume UL transmission per CC
· Alt2: Suspend/Resume UL transmission per TAG
· Alt3: Suspend/Resume UL transmission per UE
To address the objective for scenario 1, which is to save UE’s battery when there is no traffic, all the UL transmissions from the UE needs to be suspended.This can be realised by all the above alternatives. On the other hand, considering scenario 2, especially in CA scenario #2 (i.e., inter band CA) where the channel characteristic is different among CCs, we think that Alt1 is the most reasonable, because the quality of UL CCs can be independent from each other. Thus, suspending/resuming UL transmission should be performed per CC.
Proposal 2:

The new MAC CE should be designed such that UL transmission can be suspended /resumed per CC.

One argue that reception of MAC CE may be utilized to stop TA timer which would imply UL transmission suspension as proposed in [2]. Here we need to emphasize that since one single TA timer can be shared by multiple CCs, stopping TA timer cannot be utilized to suspend UL transmission. Hence, reception of the new MAC CE should not stop/re-start TA timer.
Proposal2a:
The new MAC CE will not stop/re-start TA timer.
ASPECT 2: What UL transmission should be suspended?

Table 1 summarizes which UL transmission should be suspended. Note that in scenario 2, the suspension is performed only for SCell.
Table.1: Evaluation on which types of UL transmission to be suspended
	
	Scenario1
	Scenario2 (only for SCell)

	PRACH on Pcell
	Should not be suspended

-PRACH on PCell is needed for UL data resuming
	N/A

	PRACH on Scell
	No need to be suspended
-NW will not trigger RACH on SCell, because of no traffic
	No need to be suspended

-NW will not trigger RACH on SCell, because of the bad quality
-Could be used to check the quality of Scell

	PUCCH-Scheduling request
	Should not be suspended

-Scheduling request is needed for UL data resuming
	N/A

	PUCCH-ACK/NACK
	Should not be suspended

-UE should send HARQ-ACK for the new MAC CE on PCell
	N/A

	PUCCH-CQI/PMI/RI/PTI
	Should be suspended

-UE can save the battery
	N/A

	PUSCH
	No need to be suspended

-NW will not schedule an SCell, because of no traffic
	No need to be suspended

-NW will not schedule an SCell, because of the bad condition

-More robust to be suspended in error case, e.g. false alarm
-Could be used to check the quality of SCell

	Periodic SRS
	Should be suspended
-UE can save the battery
	Should be suspended
-UE should not transmit in the bad condition

	Aperiodic SRS
	No need to be suspended

-NW will not trigger aperiodic SRS, because of no traffic
	No need to be suspended
-NW will not trigger aperiodic SRS on an SCell, because of the bad condition
-More robust to be suspended in error case, e.g. false alarm
-Could be used to check the quality of Scell


From above, we can categorize as following:

- UL transmission that should be suspended: 


PUCCH-CQI/PMI/RI/PTI, Periodic-SRS
- UL transmission that should not be suspended: 


PRACH on PCell, PUCCH-SR, PUCCH-ACK/NACK
- UL transmission that need not to be suspended:
PRACH on SCell, PUSCH, Aperiodic-SRS

Especially in senario1, UE has to have mean for scheduling request when UL data resuming, so PRACH on PCell and PUCCH-SR should not be suspended. And when UE receives the new MAC CE suspending UL PCell, UE should send ACK so that NW can know the UE suspending UL transmission on PCell. Hence, PRACH on Pcell, PUCCH-SR and PUCCH-ACK/NACK should not be suspended upon reception of the new MAC CE.
Proposal3: The new MAC CE will not suspend PRACH on PCell, PUCCH-SR, PUCCH-ACK/NACK.
With regard to the UL transmissions categorized in “need not to be suspended” (i.e., PRACH on SCell, PUSCH, Aperiodic-SRS), we think that these are useful to check the quality of SCell especially in scenario 2. In both scenarios, UE’s autonomous transmissions (periodic SRS, PUCCH-CQI/PMI/RI/PTI) are the ones that have no significant usefulness, and therefore should be suspended.
Proposal3a: The new MAC CE will suspend PUCCH-CQI/PMI/RI/PTI and Periodic-SRS.
3 Conclusion
In this document, the scenario and the design of the UL suspend MAC CE were addressed, and followings are observed and proposed and the draft CR is provided in [3]:
Observation: It is beneficial to introduce UL suspend MAC CE in not only DRX scenario, but also UL CA scenario.
Proposal1: The new MAC CE to suspend UL transmission should be introduced in Rel-11.
Proposal2: The new MAC CE suspends/resumes UL transmission per CC.

Proposal2a: The new MAC CE will not stop/re-start TA timer.

Proposal3: The new MAC CE will not suspend PRACH on PCell, PUCCH-SR, PUCCH-ACK/NACK.
Proposal3a: The new MAC CE will suspend PUCCH-CQI/PMI/RI/PTI and Periodic-SRS.
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