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1. Introduction

The need of multiple TA groups was discussed briefly in RAN2#73bis.  It is also agreed that RAN2 will work on RACH on Scell based solution.
In this contribution, we further analysed the benefits of TA grouping.
2. Discussion
The followings are the main benefits for TA groupings in reducing the:

· Number of TAs
· PRACH delay
· Number of TA timers

· MAC signalling overhead
· Number of TAs

On the first benefit, it mainly depends on the number of TAs the operators need to support in their deployment. With the current specified band combination and bandwidth class in RAN 4 which supports up to 2 intra and inter-band CCs, it seems reasonable to limit the number of TAs up to 2. With this low number of CCs and TAs, there is also no need to support TA groups. The main question then is whether in the future the number of CCs in a multiple TA deployment scenario may increase while the number of TAs remains low (e.g. 2) typically. If the increase in the number of CCs is all intra-band (e.g. Fig. 1) with 1 RRH or repeater in a CC (same or different band to other CCs), then TA grouping seems to make sense. On the other hand, if the increase in the number of CCs is inter-band and if Scenario 2 and 3 [1, Annex J] needs different TAs (e.g. Fig. 2), then the number of TAs increases with the number of CCs and thus the need in TA grouping becomes less. In the last RAN2#73bis meeting, at least 1 operator said that Scenarios 2 and 3 and repeaters and RRH that are not band specific cannot be ruled out. This is also the understanding from the meeting minutes in the last meeting that none of the scenarios can be ruled out as follows:

=>Starting assumption (until proven otherwise) will be that we need to support all cases as listed in Table-1 [2]

Hence it is probably necessary to understand the typical multiple TA deployment scenarios from the operators.
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Fig 2:

· PRACH delay

On the second benefit, it mainly depends on whether parallel PRACHes are allowed and the number of TAs. If PRACH is only done serially, the less PRACH is performed on the SCells less delay for the cases when UE is coming out of UL out-of-sync case or when handover is performed. However, this PRACH delay reduction of TA grouping disappears if parallel PRACHes are allowed or the difference between the number of CCs and the number of TAs is small.

· Number of TA timers

On the third benefit, it mainly depends on whether multiple timers or common timer are selected. The need of multiple timers is related to whether there is a need to maintain UL synchronisation on deactivated SCells. This is discussed further in [3]. If common timer is used, there is then no gain in TA grouping on reducing the number of TA timers. If multiple timers are used, it again depends on the typical multiple TA deployment scenarios as discussed in first benefit.
· MAC signalling overhead

On the last benefit, it mainly depends on the design of TA maintenance for multiple TAs in Rel-11 and the number of PRACH overhead. On the former, a single MAC CE can carry TA values for multiple CCs in Rel-11 (if the overhead is deemed important) and hence the potential saving in number of bits is small with TA grouping. As on the number of PRACH overhead, the increase in RACH load is not an issue in our view. Moreover this depends on the typical multiple TA deployment scenarios. If the typical scenarios for multiple TAs are 2 to 3 CCs, then the gain in grouping will be quite insignificant. Whereas if the typical scenarios for multiple TAs are 4-5 CCs and the number of TA is 2, then we can see the gain of TA grouping.
From the analysis of the benefits above, the main observation is that:

Observation: If the difference between the number of TAs and the number of CCs is small in typical multiple TA deployment scenario, the gain (in terms of reducing signalling overhead (MAC signalling and RACH) and delay) of TA grouping is limited.
Hence it is proposed:
Proposal#1: RAN 2 should adopt TA grouping only if the difference between the number of TAs and the number of CCs in typical multiple TA deployment scenarios is large (e.g. 2 TAs but 4-5 CCs configured); otherwise no TA grouping.
Proposal#2: If no TA grouping, then only the following groupings are supported in Rel-11:
· All UL CCs in 1 group (i.e. like Rel-10 with common TA)

· 1 UL CC per group (i.e. each UL CC needs to perform their own RACH for Time Alignment)
3. Conclusion

It is requested that RAN 2 considers the proposals in this contribution:
Proposal#1: RAN 2 should adopt TA grouping only if the difference between the number of TAs and the number of CCs in typical multiple TA deployment scenarios is large (e.g. 2 TAs but 4-5 CCs configured); otherwise no TA grouping.

Proposal#2: If TA grouping is not needed, then only the following groupings are supported:

· All UL CCs in 1 group (i.e. like Rel-10 with common TA)

· 1 UL CC per group (i.e. each UL CC needs to perform their own RACH for Time Alignment)
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