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1. Introduction

It was agreed in the RAN2#75 meeting that:
· When the TAT of the PCell group expires, all the TATs of the SCell groups also expire and the UE will perform the Rel-10 TAT expiry handling for all the configured cells.

· When only the TAT of an SCell group expires:

· SRS transmissions in Scell TAG shall be stopped (FFS if SRS configuration is released) 

· CQI/PMI/RI reporting configuration for the SCells is maintained. 

· MAC flushes all uplink HARQ buffers for the concerned SCells.

However, in the last meeting, no further agreement was made on the whether to stop or release of the periodic (or Type 0 triggered) SRS.

In this contribution, we further discuss whether UE needs to stop periodic SRS transmission or release the SRS configuration/resources. 
2. Discussion
2.1 Stop or release Type-0 triggered SRS for TAT expiry of SCell TA group
On the FFS regarding the stopping of the SRS transmission or releasing the SRS configuration, the first thing is to identify the intention of the eNB of letting the TAT of the SCell group expire. There are 2 possibilities that the eNB can use the TAT expiry for:

· Possibility#1: eNB wants to “deactivate” the UL SCell resources in the SCell TA group for UE power saving purpose but still want to keep the DL SCell resources in the same group for maintaining DL throughput.
· Possibility#2: eNB wants to free/share the SRS resources for allocation to other UEs.
For Possibility#1, it is possible that the eNB does not need the UL resources from the SCells in the SCell TA group but still needs DL resources of the SCells for the maintaining the DL throughput. If the UL resources are not needed for a short duration for UE power saving purpose in the UL, then releasing of the SRS resources will incur an extra RRC signaling when the UL resources from the SCells need to be used again. Hence stopping SRS transmission but maintaining the SRS resources will be better in this case. However, if the UL resources are not to be used for a long duration, then the release of the SRS resources makes more sense as eNB can then allocate those SRS resources to other UEs as in Possibility#2.
For Possibility#2, the eNB allows the TAT of the SCell group to expire and is mainly to free/share SRS resources for allocation to other UE. Then keeping the SRS resources wastes the SRS resources which otherwise can be allocated to other UEs. If eNB tries to share the “free” SRS resources in this case between users, there is also an equal probability that an extra reconfiguration message is needed to reconfigure the SRS resources since it may be used by another UE that shares the same SRS resources. Hence in this possibility, it is better to release the SRS resources.
Furthermore, releasing the SRS resources on TAT expiry is also aligned to Rel-8/9/10 where the TAT of the PCell group expires. Note also that Possibility#1 is also not possible for PCell TA group which is the majority of the deployment. We should not implement such deviation to SCell TA group. If the UE power saving on the UL is deemed important, we should implement separate activation/deactivation for UL/DL in the first place.
Hence it is proposed that:

Proposal 1: Type 0 triggered SRS configuration is released when TAT of the SCell TA group expires.
2.2 The need to send multiple TA values for different TA groups in 1 TTI?
There is always the possibility that 2 or more TATs are started at the same time and thus may require sending multiple TA values in a single TTI to prevent the TATs from expiring. Furthermore, it is also possible that the eNB may need to send multiple TAs for different TA group since the timing drift is dependent on a common factor for the TA groups which is the speed of the UE. While it is possible to provide TA values in different TTIs, it is useful to provide it if there is no significant complexity. We do not think it will have significant complexity for the UE to receive and process multiple TA values (each associated with a TA group and relative to the current UL transmission of the group) in a TTI. If MAC format needs to be extended to allow for multiple each associated with each TA group, we also do not foresee the extension to be complex.   Hence, it is proposed that:
Proposal 2: UE shall be able to receive multiple TA Commands in a single TTI.

2.3 How to send multiple TA for different TA groups in 1 TTI

In order to send multiple TA values for different TA groups in a single TTI, 2 options are available:
 

Option (a): any cell of a SCell group in which the TA Command is intended (i.e. no TA group ID is needed in the TA MAC CE)
Option (b): TA Command is sent on any cell (i.e. TA group ID or some forms of identification of the group are needed)
Both options can be made to work. However Option (b) is preferred since in line with the Rel-8 approach where the MAC CEs are not carrier specific and the TAC can be piggybacked on any DL assignment. Option (a) will require the eNB to provide a DL grant even when there is no DL traffic for the SCells in the SCell group. Hence it is proposed that:
Proposal 3: TA Command for any TA group can be sent on any activated serving cell of any TA group.
Then the next question is how the different TA values are sent. There are 2 basic options:

Option (i): Single TAC per MAC CE (like in preRel-11)
Option (ii): Multiple TAC in a single MAC CE
· Examples of Option (i) are:

· If the number of TA groups ≤ 4, the R bits in the existing TA MAC CE can be used to identify the TA group in which the TA value is for. No new TA MAC CE format or LCID is needed

· If the number of TA groups ≤ 5, the existing TA MAC CE and LCID are used as in Rel-10 for the PCell/PCell group. A new LCID is created and using the previous ‘R’ bits of the existing TA MAC CE for the TA group containing only the SCells.
· Etc.

Examples of Option (ii) are:

· If the number of TA groups ≤ 4, create a new MAC CE format which allows for variable size MAC CE for TAC (i.e. use the length field in the subheader) and each field consisting of one octet containing 2 bits which is used to indicate the TA group the TA value is for and 6 bits for the TA value. If up to 5 TA groups need to be supported, the new MAC CE format with variable size can be used for just the TA group containing only the SCell while the Rel-10 TAC and LCID can be used for PCell or TA group containing the PCell.
· If the number of TA groups > 4, create a new MAC CE format which allows for variable MAC CE for TA (i.e. use the length field in the subheader) and introduce a octet bitmap with variable numbers of TAC each containing 2 R bits and 6 bits for the intended TA group in the bitmap.

· Etc. 

As the number of TA groups to support/signal has not been decided, it can be left to Stage 3 to decide on the detail design of the TA Command for multiple TAs.
3. Summary

It is requested that RAN2 discuss the proposals:

Proposal 1: Type 0 triggered SRS configuration is released when TAT of the SCell TA group expires.

Proposal 2: UE shall be able to receive multiple TA Commands in a single TTI.
Proposal 3: TA Command for any TA group can be sent on any activated serving cell of any TA group.
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