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1
Introduction

In RAN2#79 meeting, in order to save UE’s energy, a “TAT Expiry Command MAC CE” was proposed in [1] to stop CSI/SRS transmission when there is no data transmission for a long time.  In the last meeting, some companies thought it brings some benefits, and the conclusion was “Continue to discuss at the next meeting”.  In addition to “TAT Expiry Command MAC CE”, there are some other methods to stop CSI/SRS transmission.  Therefore, these methods to stop CSI/SRS transmission should be elaborated and analyzed before any decision is made.  In this contribution, we would like provide our analysis about this issue and give our proposals.
2 Discussion

In order to save UE’s energy, it is worth to stop CSI/SRS transmission when there is no data transmission for a long time.  In addition, for some cases, eNB may not need to know the up-to-date channel quality information for a period.  For example, when a UE is fixed or with low mobility for a period, the channel quality may vary slowly or keep almost the same.  In this case, it seems no need for UE to transmit CSI and SRS frequently.  Thus, for the purpose of UE energy saving, eNB may stop UE to transmit CSI/SRS during a period.  Regarding the method to stop CSI/SRS transmission, three methods are considered below:

Method 1:  Release CSI/SRS configuration by RRC connection reconfiguration message
Method 2:  Release CSI/SRS configuration by expiring/stopping TAT
Method 3:  Only stop CSI/SRS transmission (TAT keeps running; resuming CSI/SRS transmission is possible when TAT is running)
For Method 1, it is already supported based on the current specification.  But it may not good to stop CSI/SRS transmission by an RRC message for the purpose of energy saving.  This is because the energy saving may not be efficient due to the long processing time of RRC message.
For Method 2, based on the argument of Method 1, an RRC message is not good to be used to stop CSI/SRS transmission for saving energy.  Besides, TAT is maintained in MAC layer.  As a result, a new MAC command to stop TAT can be considered.  However, once the CSI/SRS configuration is released (when TAT is expiry), eNB needs to reconfigure CSI/SRS by RRC connection reconfiguration message when eNB wants to know DL or UL channel quality.  For this method, more delay may be required to resume CSI/SRS transmission comparing with MAC command.  So this method may not be good for fast resuming CSI/SRS transmission.
For Method 3, resuming CSI/SRS transmission while TAT is running can be achieved.  In order to achieve fast stopping and resuming CSI/SRS transmission, a new MAC CE or PHY signalling could be used.  If the processing delay of MAC CE could be accepted by RAN2, a new MAC CE could be introduced for this purpose.  
Based on the above analysis, we propose to introduce a new MAC command to stop/resume CSI/SRS transmission.
Proposal 1:  Introduce a new MAC command to stop/resume CSI/SRS transmission.

When a stop/resume CSI/SRS transmission MAC command is introduced, which cell the MAC command should be applied to should be discussed.  Four options are considered as follows:
Option 1:  The stop/resume CSI/SRS transmission is per cell. 
Option 2:  The stop/resume CSI/SRS transmission is per TAG. 
Option 3:  The stop/resume CSI/SRS transmission is per UE.

Option 4:  The stop/resume CSI/SRS transmission is only applied to PCell.
For Option 1, a bit map in a MAC CE to indicate stop/resume is enough.  It provides flexibility for eNB to stop/resume CSI/SRS transmission for an individual cell.  For Option 2, the number of bits in a bit map depends on the number of TAG.  A TAG group may contain multiple cells, so the granularity of stopping/resuming CSI/SRS transmission may not be fine.  For Option 3, it may only need one bit to indicate stopping or resuming.  But this option lacks flexibility for eNB to stop CSI/SRS transmission of some cells.  For Option 4, since the activation/deactivation command could be used to resume/stop CSI/SRS transmission for SCells, the only command needed is for PCell.   But for activation/deactivation, the processing delay (for intra-band which is still under RAN4 discussion) may be longer than a normal MAC command.  In addition, in order to stop/resume CSI/SRS transmission for all cells, this option needs two MAC commands. (One is an activation/deactivation command and the other is a new MAC command for PCell.)    Based on the above analysis, we slightly prefer Option1, but Option 4 is also acceptable. 
Proposal 2:  The stop/resume CSI/SRS transmission is per cell. 

The next question may be whether or not stopping/resuming CSI transmission should be together with stopping/resuming SRS transmission (i.e., one bit map or two bit maps are used).  Two alternatives are discussed below:
Alt.1:  Stop/resume CSI and SRS transmission together if both are configured.  (E.g., One bit map for both CSI and SRS)
Alt.2:  Stop/resume CSI and SRS transmission separately.  (E.g., One bit map for CSI; one bit map for SRS)
For Alt. 1, one bit map is needed but it lacks some flexibility for eNB to disable one of them. For example, for TDD, maybe one direction (DL or UL) channel quality information is enough.  So eNB may stop UE to transmit SRS.  For Alt. 2, it can provide flexibility for eNB.  There may have two methods to implement Alt.2. One method is to put two bit maps in the same MAC command to indicate stop/resume CSI and SRS respectively.  The other method is that there are two MAC commands: one MAC command for stopping/resuming CSI transmission and the other one MAC command for stopping/resuming SRS transmission.  For Alt. 2, it costs more bit maps or MAC commands than Alt. 1.  From the flexibility point of view, we prefer Alt. 2 and support both above mentioned methods to implement Alt.2.
Proposal 3:  Stop/resume CSI and SRS transmission separately. 
If Option 4 (i.e., the stop/resume CSI/SRS transmission command is only applied to PCell.) is agreed, only one bit for stopping/resuming CSI transmission and one bit for stopping/resuming SRS transmission are needed. 
3 Conclusions

In this contribution, we give the following proposals: 
Proposal 1:  Introduce a new MAC command to stop/resume CSI/SRS transmission.
Proposal 2:  The stop/resume CSI/SRS transmission is per cell. 
Proposal 3:  Stop/resume CSI and SRS transmission separately. 
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