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1 
Introduction

During RAN2#75bis meeting, UE behavior upon SCell-TAT expiry and dependencies between SCell-TAT and SCell deactivation were discussed. Following agreements were made [1]. 
	Agreements
1
Upon deactivation of the last SCell in an SCell-only TA group the SCell-TAT is not stopped.

2
Agree that an SCell-only TAT should not be running when the last SCell of the group is removed from the TAT group. It is FFS whether this will be achieved by achieved by deconfiguring the timer or by explicitly stopping it when the SCell is removed from the group.

3
Upon SCell-TAT expiry the type-1 SRS configuration for the SCell is maintained. FFS whether or not to maintain the type-0 SRS configuration.



In this document, we discuss the FFS issues related to UE behavior upon SCell-TAT expiry and upon removal of the last SCell in a sTAG. 

2
Discussion

2.1
Type-0 SRS configuration upon SCell-TAT expiry
In Rel-10, a UE shall not perform any uplink transmission except the preamble when its TAT is not running. Such principle should also be applied to the SCell i.e. any uplink transmission except preamble shall not be performed on the SCell when the associated SCell-TAT is not running. No matter the allocated resource for UL SRS is released or not, the UE cannot transmit on this resource when the SCell-TAT is not running. The benefit of releasing SRS is that such resource for SRS can be allocated to other UEs. Therefore, the radio resources for SRS can be more effectively used, especially when the UL for the sTAG is out of synch for a long time or the occurrence of SCell-TAT expiry is not frequent. But such operation will bring extra RRC signalling overhead for SRS releasing and revoking as well as the extra delay caused by the reconfiguration procedure. If the SRS is not released, the drawback mentioned above can be avoided. 
During RAN2#75bis meeting it was agreed that the type-1 SRS configuration for the SCell is maintained upon SCell-TAT expiry. However, no consensus was reached on whether or not to maintain the type-0 SRS configuration. In our understanding, maintaining the type-1 SRS configuration upon SCell-TAT expiry is a good compromise between releasing and maintaining SRS configuration. Since the type-1 SRS configuration is maintained. it can be triggered immediately when the sTAG gets UL time aligned again, no matter the type-0 SRS has been released or not upon SCell-TAT expiry. If the type-0 SRS was not released upon SCell-TAT expiry, the advantage is that handling for CSI and type-0/1 SRS for SCell TAG will be aligned and no additional RRC reconfiguration only for type-0 SRS needs to be performed. On the other hand, even if the type-0 SRS has been released, eNB can estimate the UL channel quality through the reported type-1 SRS. There might be no much delay for eNB to schedule the UL transmission on the corresponding SCell. From this point of view, there might be no strong necessity to maintain the type-0 SRS configuration upon SCell-TAT expiry. 

According to the above comparison, we slightly prefer that type-0 SRS configuration is released upon SCell-TAT expiry. 
Proposal 1: type-0 SRS configuration for the SCells is released upon the expiry of the SCell-TAT associated to the sTAG. 
2.2
DL HARQ feedback handling when SCell-TAT is not running
In Rel-10, there is only one TAT. When the TAT is not running, the MAC layer will not indicate the DL HARQ feedback to the physical layer [2]. 

	-
if timeAlignmentTimer is stopped or expired:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


When multiple TA is supported, how the DL HARQ feedback should be handled should be considered when the PCell-TAT or the SCell-TAT is not running. In our understanding, a UE should follow Rel-10 behavior when its PCell-TAT is stopped or expired. When the PCell-TAT is stopped or expired, the UE shall not perform any uplink transmission except the preamble. The uplink transmission refers to PUCCH, PUSCH and SRS transmission on both PCell and SCell(s). So the MAC layer will not indicate the generated acknowledgement to the physical layer and the HARQ feedback for the DL TBs will not be transmitted. 

Proposal 2: The UE should follow Rel-10 behavior for DL HARQ feedback handling when the PCell-TAT is stopped or expired.

The DL transmission on the activated SCell which is out of UL synch may be performed normally, if the CSI reporting and HARQ feedback for the SCell can be transmitted. Since the CSI reporting configuration for the SCell is maintained, the CSI reporting may be transmitted on PUCCH on PCell or PUSCH of the serving cell with smallest ServCellIndex. As far as the HARQ feedback for the SCell is concerned, the DL HARQ feedback for the SCell should not be prohibited even if the corresponding UL is not time aligned. It might be transmitted on PCell. So when the SCell-TAT is stopped or expired, the MAC layer should indicate the generated the acknowledgement to the physical layer, andthe DL HARQ feedback for the SCell can be transmitted. So we propose that the status of the SCell-TAT should not impact the HARQ feedback for the DL TBs transmitted on the activated SCells in the associated sTAG. 
Proposal 3: Whether the SCell-TAT is running or not should not impact the HARQ feedback transmission. 

2.3 TAT configuration handling upon removal of the last SCell in a sTAG
During RAN2#75bis meeting, it was agreed that SCell-TAT of the sTAG should not be running when the last SCell of the group is removed from the TA group. It is FFS whether this will be achieved by deconfiguring the TAT or by explicitly stopping the TAT when the SCell is removed from the TA group. 
In our understanding, how to deal with the SCell-TAT depends on whether the associated empty sTAG is released or not. 
If the empty sTAG is not released by network, the UE can stop the TAT autonomously. However, the TAT configuration should be maintained, since it is not released by the network and the configuration can be reused again when another SCell is reconfigured into the sTAG later.  If the empty sTAG is released by network, the corresponding TAT configuration will also be released. Therefore, the UE should remove the TAT accordingly. 
Proposal 4: If the empty sTAG is not released, the UE should stop the TAT autonomously, while maintain the corresponding TAT configuration. 
Proposal 5: If the empty sTAG is released, the UE should remove the TAT and release the corresponding TAT configuration.  

3
Conclusion

The remaining issues related to UE behavior upon SCell-TAT expiry and upon removal of the last SCell in a sTAG are discussed. Following proposals are provided:

Proposal 1: type-0 SRS configuration for the SCells is released upon the expiry of the TAT associated to the sTAG. 
Proposal 2: The UE should follow Rel-10 behavior for DL HARQ feedback handling when the PCell-TAT is stopped or expired.

Proposal 3: Whether the SCell-TAT is running or not should not impact the HARQ feedback transmission. 

Proposal 4: If the empty sTAG is not released, the UE should stop the TAT autonomously, while maintain the corresponding TAT configuration. 

Proposal 5: If the empty sTAG is released, the UE should remove the TAT and release the corresponding TAT configuration.  
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