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1   Introduction
In last meeting, in order to save the UE power and reuse the PUCCH/SRS resource, introduction of a TAT Expiry Command MAC Control Element was proposed [2] [3] to trigger TAT expiry. It was also discussed only to stop the CSI/SRS transmission [1].
In this document, we discuss and rank the motivations for an enhancement in Rel-11. Based on this, we look into different ways to see which could better fulfil the motivations, and provide our preference if it is agreed to introduce a new MAC CE in Rel-11. 
2   Discussion
2.1   Motivations 
When there is no data transmission for a certain time period and CSI/SRS transmission is not needed, the eNB could send a TAT expiry MAC CE to enforce the TAT expiry. This allows to save UE power by stopping the CSI/SRS transmission and to reuse PUCCH/SRS resource previously allocated to the UE. However, because PUCCH/SRS are released, RA procedure and RRC reconfiguration for PUCCH/SRS are needed once we want to resume the DL/UL transmission even though the UE may be still in-sync. 
An alternative way which was discussed is to only stop the CSI/SRS transmission and keep the PUCCH/SRS resource configuration. When the DL/UL transmission starts again, the CSI/SRS transmission can be resumed on the same resources if the TAT has not yet expired. This allows reducing the UE power consumption. However, it is not possible to reuse the PUCCH/SRS resource for other UEs since the suspended transmission may need to be resumed at any time on the same resource.  
In summary, the motivations to introduce a new MAC CE are:

1. Power saving by stopping the CSI/SRS transmission. 
It is not clear how useful it is: 

- Since aperiodic CSI/SRS could be used during the data transmission, periodical CSI/SRS could be not configured or configured with a relative long cycle.

- We expect this will only be used when UE enter into the long DRX cycle, the CQI/SRS transmission masked by the active time in long DRX cycle would be very limited. 
- There is no new problem arising in Rel-11 related to CSI/SRS transmission, if power consumption for CSI/SRS should be reduced, the network should do it already in earlier release.
2. Resource reusing by the PUCCH/SRS resource recycling. 
This would allow saving network resources. 
Many data traffics switch between data transmission session and silent session, and the transmission session may be short. In this case, it would be better to provide way for eNB to stop the PUCCH/SRS transmission and reuse the resource to others for control resource efficiency.
Observation: For Rel-11 enhancement of CSI/SRS handling, there is more interest to allow the reuse of resources than to reduce UE power consumption. 
2.2   Proposals
To achieve the two motivations especially the control resource reusing, the other way is to pre-configure multiple PUCCH/SRS resources for a UE, and then the new MAC CE is used to activate none or one of the resources. When none of the resource is activated, UE will stop the CSI/SRS transmission for power saving. When the CSI/SRS is needed again, the eNB can activate one of the multiple resources which are not occupied by others. Since multiple resources can be chosen, they could be shared with more UEs.
Moreover, the multiple PUCCH/SRS resource can be the ones which have same periodicity and same PUCCH/SRS resource in one TTI but on different subframes comparing with the one configured by RRC. In this case, the MAC CE only need to indicate the additional subframe offset of CQI/PMI/PTI/RI/SRS on top of the initial configured Subframe Offset, and then the RRC configuration will not be impacted.
Following are the three alternatives of the new MAC CE:
Alternative1: TAT expiry MAC control element. It is used to enforce the TAT expiry.

Alternative2: Transmission Start/Stop MAC control element. It is used to start/stop the CSI/SRS transmission, while keep the PUCCH/SRS configuration. 

Alternative3: Resource Selection MAC control element. It is used to activate none/one of the multiple PUCCH/SRS resource
The comparison of the alternatives can be found in the table 1, it could be seem the alternative 3 has the similar impact on specification with others but more flexible and efficient: 
Table 1 the comparison of alternatives
	
	Alternative 1:
TAT expiry MAC CE
	Alternative 2

CSI/SRS Transmission MAC CE
	Alternative 3

CSI/SRS Resource Selection MAC CE

	Behaviours when no CSI/SRS transmission is needed
	· Send the new MAC CE to release PUCCH/SRS
(Stop the CSI/SRS transmission)
· Consider UL in out of sync
	· Send the new MAC CE to Stop the CSI/SRS transmission
	· Send the new MAC CE to Stop the CSI/SRS transmission

	Behaviours when new UL/DL data arrival 
	· Perform RA procedure (for UL data arrival case)
· Reconfigure the PUCCH/SRS resource to Start the CSI/SRS transmission
	· Send SR (for UL data arrival case)
· Send the new MAC CE to start the CSI/SRS transmission
	· Send SR (for UL data arrival case, if SR resource is activated)
· Send the new MAC CE to start the CSI/SRS transmission

	Power saving
	· Yes 
	· Yes
	· Yes 

	Whether the PUCCH/SRS resource can be reused by others
	· Yes 
	· No 
	· Yes 

	MAC impact
	· New MAC CE
	· New MAC CE
· Stop/start the transmission accordingly
	· New MAC CE
· Stop/start the transmission on indicated resource accordingly


Proposal 1: Discuss if a new MAC CE is introduced.

If yes, then:
Proposal 2: the new MAC CE is a Resource Selection MAC Control Element, which can stop/start the CSI/SRS transmission and can change the corresponding resources used.
2.3   Other issues 
Some other detail issues need to be clarified; most of them are related to all alternatives:
Issue 1: the control of the CSI/SRS transmission is per cell, per TAG or per UE basis
If UE is CA operation mode, there seems no much motivation to stop CSI/SRS transmission during the long DRX cycle. One reason is that the CSI/SRS transmission could be used for Scell (de)activation and (de)configuration. Another reason is that this power saving and resource saving is negligible while operating in CA. 
Moreover, the CSI/SRS transmission and all other activities would be stopped if the SCell is deactivated. It is likely that the SCell has been implicitly deactivated already when entering long DRX cycle. Of course deactivation MAC CE also can be used to stop any UL transmission. 
Thus, we propose this optimization is only applied for the non-CA case for simplicity.
Proposal 2: The new MAC CE is only applicable for non-CA case
Issue 2: How to handle SR configuration
Quite different from CSI/SRS, there is no power saving problem for keeping the SR configuration, since UE only do transmission when it is needed, but from the resource recycling point of view, it is still desirable to consider the SR recourse disable/enable. In the TR36.822, the evaluation showed the utilization of SR resource is quite low. RA could be used for UL data arrival by releasing the SR if long silent period is expected: 

Proposal 3:  discuss if the SR resource is considered as well.
Issue 3: the Format of the new MAC CE (alternative 3)
As discussed in section 2.2, the multiple resources can be the ones with the same configuration as the one configured by RRC except the different subframe offset, the format of the new MAC CE can be as following. One filed is to indicate the additional offset of the subframes used to transmit the periodical CSI/SRS. The same offset could be shared for SRS and CSI for simplicity. One codeword like “1111” can be used to stop the CSI/SRS transmission.
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Figure 1 the format of the new MAC CE

3   Conclusion
Regarding the issue whether a new MAC CE can be introduced to enforce TAT expiry or stop the periodical CSI/SRS only, in this document, we first understand that the motivations are the power saving and the resource efficiency (reusing), and it is observed that :

Observation: For Rel-11 enhancement of CSI/SRS handling, there is more interest to allow the reuse of resources than to reduce UE power consumption. 

With this in mind, instead of simply enforcing TAT expiring or stopping/starting the CSI/SRS, it is better that the new MAC CE could not only stop/start the CSI/SRS transmission but also could change the used L1 resources for the CSI/SRS transmission. Consequently, the CSI/SRS resource could be stop and start quickly and then the resource on which the transmission is stopped can be used by other UE. 
Proposal 1: discuss if a new MAC CE is introduced.

If yes, then:

Proposal 2: the new MAC CE is a Resource Selection MAC Control Element, which can stop/start the CSI/SRS transmission and can change the corresponding resources used.
Proposal 3: The new MAC CE is only applicable for non-CA case
Proposal 4:  Discuss if the SR resource is considered as well.

The CR for TS36.321 with the detailed MAC CE format and meaning is provided in [4]
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