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Discussion and Decision

1
Introduction
New MAC CEs to suspend UL transmissions were discussed in the previous meetings, e.g. to enforce TAT expiry [1] or to suspend periodic CSI/SRS transmission [2]. It was concluded to rely on deactivation and RRC reconfiguration. In this contribution, we further discuss more use cases and motivations that might not be efficiently solved by deactivation/reconfiguration.
2
Discussion
2.1
Use cases
Power saving has been the main focus of the previous discussions, while some more time critical use cases that require immediate suspension of all UL transmissions were overlooked, e.g. 
1)
Fake “in-sync” due to MAC CE missing under weak channel quality or inappropriately TAT setting (set to too long compared to the estimated UE movement);
2)
UL problem detected for multiple TA scenario with repeaters.
As a misaligned transmission has higher probability to be wrongly detected and generates interference in the whole system, all the above cases would require fast suspension of all the UL transmissions, including SR and ACK/NACK if the cell is PCell. Only stopping periodic CSI/SRS transmission does not solve the problem. Also note that case 1) are applicable for non-CA UEs, hence deactivation is not applicable. RRC reconfiguration to release the periodic resources is slower and it does not block ACK/NACKs. 
With the new MAC CE that expires/stops the TAT, even if the ACK/NACK for the TB is not transmitted (according to current specification), the eNB could resend the command multiple times to ensure successful reception or to detect by following UL transmission.

Besides, expire TAT on-demand would also be beneficial for limited data activity from resource management point of view. Concerning both UE power consumption and PUCCH resources efficiency, it does not make much sense to keep the UE in-sync for long time while TAT is running when there is only sporadic data transmission, and using shorter TAT value would require more frequent TA update to keep the UE in-sync. 
Proposal 1: Introduce a MAC CE to invalidate TA for UL transmission suspension.
2.2
TAT expiry/stop
Using a MAC CE to trigger TAT expiry does not introduce a new behaviour. Also when defining a feature, usually at least explicit approach is supported as it is more flexible and provides more control for the eNB (e.g. activation/deactivation, adaptive retransmission, etc.). Based on the analysis in 2.1, explicit TAT expiry/stop is currently missing and could be good complementary for the TA maintenance mechanism. 

With either TAT expiry or TAT stop command, the statements in current specification about “when TAT is not running” to block UL transmissions are applicable without any new procedure. Existing TA MAC CE or RACH procedure could be used to resume UL transmission without extra complexity [4]. Therefore, technically whether the MAC CE should be defined as stop or expire the TAT would depend on whether the periodic resources are kept or released. 
From resource management point of view, having some resource hanging when not used should usually be avoided. It is also more efficient to release it for other UEs when there is limited data activity. While on the other hand, for some other cases if it is for short term suspension, only stop TAT but not release the resources could save the overhead and delay for later resource reconfiguration. One drawback of TAT stop is that it will never expire unless it is restarted again or the eNB explicitly release the resources when needed, then it defeats the original purpose of introducing the MAC layer mechanism. It might be cleaner to release the resources, i.e. to introduce TAT expiry MAC CE. Or alternatively could introduce both in the same MAC CE (one octet) to address different use cases since each set only have 4 bits and no further complex is forseen if the UE already supports either one. 
Proposal 2: Discuss whether the new MAC CE should be TAT expiry or TAT stop Command or both.
Another question is whether the command is for each TA group or for each cell. As both TA and TAT are per group, it would be straightforward and simpler to have per group handling.

Proposal 3: The MAC CE is a bitmap per TAG.
3
Conclusion
More use cases and motivations are discussed for suspending UL transmissions. It is proposed to introduce per group TAT expiry and/or TAT stop Command MAC CE. The CR for TAT expiry MAC CE is provided in [5]. If it is agreed to have both, we are happy to provide an update accordingly.
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