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1. Introduction
The UE-specific TAT configuration mainly depends on the cell size and UE speed, which means the TAT length can be configured quite long if the UE speed is very low or the cell size is small enough. In case of long TAT configuration, if there is no data transmission demand, CSI/SRS transmission may cause unnecessary power consumption even if long DRX is configured. In this contribution, we will analyze whether current mechanisms are enough for preventing CSI/SRS transmission in such cases and whether additional optimizations are needed.
2. Discussion
2.1. Whether current mechanisms can prevent CSI/SRS transmission?
The analysis can be performed on SCell and PCell separately:
· SCell

CSI feedback is only configured on PCell, thus for SCell, only SRS transmission should be considered. The most direct way to prevent SRS transmission on SCell is to de-configure the periodic SRS when there is no UL data transmission demand. Furthermore, if there is also no DL data transmission demand, the SCell can be deactivated or de-configured. 

Observation1: Current mechanism can prevent SRS transmission on SCell.
· PCell
For PCell, if there is data transmission on one direction, there must be data transmission on another direction. It means only when there is no data transmission demand on both UL and DL, CSI/SRS transmission can be regarded as useless.
For PCell, same strategy on SCell to prevent CSI/SRS transmission can be adopted, that is to de-configure the periodic CSI/SRS configuration by RRC reconfiguration.

Observation2: Current mechanism can prevent CSI/SRS transmission on PCell. 
2.2. Whether further optimization is needed?

Besides de-configuring the periodic CSI/SRS, another two optimizations for preventing CSI/SRS transmission were proposed on the last RAN2 meeting:

· Alt1: TAT expiry command MAC CE
· Alt2: TAT stop command MAC CE
For Alt1, one new TAT expiry command MAC CE is introduced. Once UE receives it, its related TAT will expire and PUCCH/SRS configuration will be released. If UE has DL data available again, CFRA will be triggered or TAC MAC CE will be sent by eNB; if UE has UL data available again, CBRA will be triggered. And if periodic CSI/SRS is required, RRC reconfiguration should also be performed. One example is shown in Figure1.
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                                                           Figure1.  Illustration of Alt1 
For Alt2, one new TAT stop command MAC CE is introduced and the UE behaviors upon receiving this MAC CE should be specified, such as stop the related TAT(s) and keep the PUCCH/SRS resource. The main problem of this alternative is how to restart the TAT.
· For DL data arrival, there are two ways to restart the TAT: eNB triggering CFRA or sending TAC MAC CE. But before triggering the CFRA or sending the MAC CE, eNB must ensure the PUCCH/SRS resources configured to this UE have not been allocated to other UEs in order to avoid resource collision.
· For UL data arrival, since eNB is not aware, it will not send the TAC MAC CE or trigger CFRA. For UE, since the TAT is stopped, UE will consider it is out-of-sync and the D-SR can not be sent, CBRA must be initiated for UL transmission. Only when Msg3 is received, eNB can recognize that the UE has UL data available, it should take back the PUCCH/SRS resources configured to this UE if it has been allocated to another UE during the TAT stop period. In this case, there could be PUCCH/SRS resource collision between different UEs as shown in Figure2. 
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Figure2.  PUCCH/SRS resource collision between UEs
Since eNB can not predict when there will be UL or DL available data, thus in order to avoid PUCCH/SRS resource collision between UEs in Alt2, it had better not allocate the PUCCH/SRS resource to another UE even if the UE’s TAT is stopped.  This will restrict the eNB behavior and not good for resource utilization.
 The above two optimizations can be compared with de-configuring CSI/SRS in the following Table1.
Table1． Solutions comparison
	
	CSI/SRS De-configuration
	TAT expiry command MAC CE
	TAT stop command MAC CE

	Signaling overhead for disabling the CSI/SRS transmission
	++
RRC reconfiguration with delta configuration.
	+
TAT expiry MAC CE.
	+
TAT stop MAC CE.

	Signaling overhead for recovering the CSI/SRS transmission
	+

RRC reconfiguration with delta configuration.

	++
TAC MAC CE  or

CBRA/CFRA + RRC reconfiguration.
	+
TAC MAC CE  or

CBRA/CFRA.

	UE sync state change
	+
No sync state change.
	++
Sync-> un-sync.
	++
Sync-> un-sync.

	PUCCH/SRS resource utilization
	++
The de-configured

 PUCCH/SRS can be reused by other UE.
	++
PUCCH/SRS can be reused by other UE when TAT expires.
	+
PUCCH/SRS resource can not be reused even if TAT is stopped.

	Specification effort
	+

No specification impact.
	++

New TAT expiry MAC CE.

UE behaviors after receiving the MAC CE.
	+++
New TAT stop MAC CE.
New UE behaviors after receiving the MAC CE.

New UE behaviors after TAT stop. 


As shown in the above table, the CSI/SRS de-configuration signaling may be heavier than the other two methods, but considering the de-configuration may be infrequent, the signaling overhead is acceptable. In addition, de-configuring the CSI/SRS configuration has the benefits of no specification effort, and no impact on the UE sync state and better PUCCH/SRS resource utilization. Thus we think current mechanism is enough for preventing CSI/SRS transmission, no other optimization is needed. 
Observation3: TAC expiry/stop command MAC CE has little advantage over de-configuring the CSI/SRS resource.
Based on the above three observations, it is proposed:
Proposal: No optimization is needed for preventing CSI/SRS transmission in case of long TAT. 

3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal: No optimization is needed for preventing CSI/SRS transmission in case of long TAT. 
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