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1. Introduction
RAN2 has agreed in the last meeting that the baseline mechanism for supporting multiple TA is based on random access. In this document we try to analyse further details of multiple TA and propose ways forward.  
2. Discussion 
2.1. TA grouping
The need of TA grouping has been discussed many times in RAN2. As mentioned in multiple contributions in the past, we also think it makes sense to have a grouping of CCs that have the same propagation characteristics from the view point of UL timing maintenance. This avoids unnecessarily duplicated random accesses on CCs.  
A single TA group should have the reference CC whose UL timing is utilised as the reference and where random access procedure is performed.
Proposal 1:
Introduce the concept of UL TA grouping

Proposal 2:
Have the single reference CC per UL TA group

It was also discussed in [1] whether the number of TA groups should be limited. We consider that the number of the TA groups that the UE shall support in reality can automatically limited by the CA band combinations that RAN4 is going to define. It is however our view that the signalling specified by RAN2 should be generic and future proof as much as possible.

Proposal 3:
RRC signalling should support the same number of TA groups as the maximum number of simultaneously aggregated bands 
2.2. Random access triggers
In this section we look at the scenarios when random access is used up to release-10 in order to see if any enhancement is needed when multiple TA is supported.
Initial access
The initial access in RRC connection establishment and RRC connection re-establishment follows the release-8 form of random access on PCell and no enhancement is needed for obtaining UL timings for multiple TA groups.

Handover 
In case of handover, the very first random access is also performed on PCell. All the SCells start with deactivated state after handover. It seems sensible to have UL TA acquisition upon activation of a SCell for which UL timing has not been obtained. This also means that the TA reference CC should always be activated whenever another CC in the same TA group is activated.

Proposal 4:
Have the UE initiate random access upon activation of a SCell for which UL timing has not been obtained
Proposal 5: 
TA reference CC should always be activated whenever another CC in the same TA group is activated

Please note that the above proposals can also be applied to SCell addition, which does not require random access up to release-10.
UL data arrival
For UL data arrival, one question is whether the UE should trigger UL timing acquisition for all the activated CCs. We tend to think that the activated SCells should be readily available for transmission, and if network deems them as not needed it should deactivate/deconfigure such SCells; thus it would make sense to trigger UL timing acquisition for all the TA groups corresponding to the activated CCs.  
Proposal 6:
Have the UE trigger UL timing acquisition for all the TA groups corresponding to the activated CCs
PDCCH order
PDCCH order is network command and it is seems not necessary to obtain UL timing for CCs that are not address by the PDCCH order. 
Proposal 7:
Have the UE trigger UL timing acquisition only for the TA group corresponding to the CC to which the PDCCH order is addressed
2.3. Parallel random access procedures
From the discussion in the previous section, it is apparent that a single event can lead to the need of triggering UL timing acquisition for multiple TA groups (e.g. Activation of SCells). It has to be decided if parallel random access procedures should occur in such scenario. Parallel random access procedures are motivated by potential delay reduction gain. However the gain becomes smaller as the number of TA groups decreases. Indeed, if we have only two TA groups, one for the group of PCell and the other for SCell, then there is no need for parallel random access in case of activation of SCells (as the delay is negligible). We therefore propose to first investigate what the realistic maximum number of TA groups is before deciding whether parallel random access is needed.

Proposal 8:
Discuss if parallel random access is needed after the maximum number of TA groups has been clarified
2.4. TA timer

As TA maintenance can occur at different points in time among TA groups, it is necessary to have multiple TA timers running for different TA groups. In order to address CA scenarios in which cells of different sizes are aggregated, it seems also beneficial to support different timer values for TA groups.
Proposal 9:
Support TA timer handling and TA timer value per TA group
2.5. TA command MAC CE

A MAC CE is carrier agnostic and it is necessary to change the format of TA command MAC CE so the targeted TA group can be identified.
Proposal 10:
Enhance TA command MAC CE so that the targeted TA group can be identified.
3. Conclusion
The following proposals were made in this document.
Proposal 1:
Introduce the concept of UL TA grouping

Proposal 2:
Have the single reference CC per UL TA group

Proposal 3:
RRC signalling should support the same number of TA groups as the maximum number of simultaneously aggregated bands 
Proposal 4:
Have the UE initiate random access upon activation of a SCell for which UL timing has not been obtained

Proposal 5: 
TA reference CC should always be activated whenever another CC in the same TA group is activated

Proposal 6:
Have the UE trigger UL timing acquisition for all the TA groups corresponding to the activated CCs

Proposal 7:
Have the UE trigger UL timing acquisition only for the TA group corresponding to the CC to which the PDCCH order is addressed
Proposal 8:
Discuss if parallel random access is needed after the maximum number of TA groups has been clarified
Proposal 9:
Support TA timer handling and TA timer value per TA group
Proposal 10:
Enhance TA command MAC CE so that the targeted TA group can be identified.
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