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Discussion and Decision

1
Introduction
The discussions and agreements to support multiple TA in MAC [1] for CA enhancements have so far focused on the uplink. In this contribution, we study how MAC needs to be modified to support Multiple TA in the downlink.
2
MAC CE for Multiple TA
Before the support of multiple TA was dropped from Rel-10 due to excessive workload, a number of papers had already been contributed on the topic. For instance, [2] proposed the introduction of a new MAC CE identifying the component carrier to which the TA value applies is introduced. We believe that the reasoning held in that paper is even more valid with the introduction of TA groups and activation/deactivation mechanism: given the small size of the timing advance (6 bits) and limited number of component carriers (up to 5), something more dynamic is not likely to reduce the overhead significantly while increasing the complexity (the fields required to cope with the different formats / length could actually increase the overhead).
Proposal 1: a MAC CE identifying the TA group to which the TA value applies is used.
The Rel-8/10 Timing Advance Command MAC Control Element has a fixed size of one octet and contains 2 reserved bits. We suggest using those R bits to signal the TA group to which the TA value apply.
Proposal 2: the R bits of the Timing Advance Command MAC Control Elements are used to signal the TA Group.

With the R bits set to 0 in Rel-8/10, it would be natural to link the TA Group of the PCell (pTAG) to 00 and other values to other TA groups (sTAGs). This gives us a maximum of 4 TA Groups. With the introduction of a new LCID, the support of more than 4 TA Groups would be possible. However, since we do not foresee the need for supporting more than 4 TA Groups in the near future, we think that the same LCID as in Rel-8/10 can be used in Rel-11.
Proposal 3: the same LCID as in Rel-8/10 is used and 00 for the R bits correspond to pTAG, 01 to the first sTAG, 10 to a second sTAG and 11 to a third one.
If an index is also introduced for the TA Groups in RRC, it can be used directly for the setting of the R bits, similarly as SCellIndex is used in Rel-10 for the setting of the bitmap inside the Extended Power Headroom MAC Control Element and inside the Activation/Deactivation MAC Control Element [1] [4].
Proposal 4: the RRC index of the TA Groups is directly used for the setting of the R bits.

3
Conclusion
Four proposals have been made for the support of Multiple TA in the downlink direction of MAC:
Proposal 1: a MAC CE identifying the TA group to which the TA value applies is used.
Proposal 2: the R bits of the Timing Advance Command MAC Control Elements are used to signal the TA Group.

Proposal 3: the same LCID as in Rel-8/10 is used and 00 for the R bits correspond to pTAG, 01 to the first sTAG, 10 to a second sTAG and 11 to a third one.

Proposal 4: the RRC index of the TA Groups is directly used for the setting of the R bits.
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