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1   Introduction
In this document, we discuss how to report the multiple TA capability.
2   Discussion
From procedure and signaling point of view, supporting multiple TA means to support the following additional functionalities, these are band /band combination independently. Even though many aspects are impacted and should be changed, but there is no much complexity foreseen.
	1) Non contention based RA procedure on SCell

2) TAG Addition (, modification) and Release

- With the (non handover) reconfiguration procedure

- With the handover procedure

3) TAG release at RRC connection re-establishment

4) Multiple timing advance commands

5) Multiple time alignment timers

6) TA timer expiring releated actions

7) Virtual PH reporting of PRACH on SCell (NOTE: Virturl PHR was introduced from Rel-10.)


In addition to above things, it should be considered if it is possible for the UE to apply different UL timing for different CC within the baseband/RF framework and fulfill the required performance at the same time. In our understanding, it could be not difficult for the UE to apply different UL timing for different CC if difference FFT is used (which we assume is the common case). But different UL timing would result in more severe inter-carrier interference. In order to fulfill the performance requirement, higher requirement for the RF may be needed in general. 
In the LS from the RAN plenary, it is indicated it is optional for intra-band UL CA band combinations but FFS for inter-band UL CA band combinations. However whether it is suitable way to indicate the capability per band combination instead of per band or per UE?

For the inter-band CA case:

It could b be very easy to fulfill the performance requirement due to the big separation between carriers. So if the UE will to support above procedure and signaling, the multiple-TA between bands would be supported. Thus not need to distinguish the capability per band combination for inter-band CA case.

For the intra-band especially contiguous CA cases:

Given the less separation between carriers, more effort is needed if multiple TA is used. The degree of the effort may be different for different bands and distance between the carriers in one band, so the question is how much difference there is in complexity for the support the Multi-TA between the cases described in Figure 1 below.  
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Figure1: Different Multi-TA Scenarios for the intra-band cases

In order to avoid the capability segment, it might be better to check with RAN4 how much difference of the effort would be for different band. If it is not big, it is preferable to not distinguish the band for the capability and then one IE for the all intra-band case is enough; if it is big, then one IE for each band is enough.
For the intra-band plus inter-band cases:

We found per band combination indication is not clear for inter-band plus intra-band case:
One band combination example shown in figure 2, CC1 and CC2 is in the same band, but CC3 is in the other band. For this combination, there are three ways to group the carriers based on the deployments. Since supporting different TA in the same band is probably more difficult than the case in the different band; consequently, supporting case1 is easier than supporting case 2 and case3. Consequently, when the capability set to true for this band combination, it is not clear all following cases are supported, or only part of them is supported.
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Figure 2 Possible ways to group the inter-band + intra-band carriers
Take all of the above scenarios into account, we propose:

Proposal 1: Send an LS to RAN4 to check, how different would be the effort of supporting multiple TA among the carriers within a band in the different cases (e.g. different band, distance).
Based on the answer from RAN4 we can discuss to use one of following alternatives to report the multiple TA capability: 
Proposal 2: Introduce one bit to indicate if multi-TA is supported in general.
Proposal 3: For the Multi-TA between bands, it shall be supported if the general bit set to “true”.
Proposal 4: For the Multi-TA within one band, based on the answer from RAN4: 
Introduce another bit to indicate if it is supported, or 
Introduce one bit per band (the band on which CA is supported) to indicate if Multi-TA is supported within this band
Moreover, it seems that the number of TAs supported is not a bottleneck based on above discussion, and the number of carrier that can be aggregated at same time would be limited, so we have:
Proposal 5: There is no need to report how many TAs could be supported, i.e. each band can be grouped into a separated TAG if only inter-band Multi-TA is supported, or each carrier can be grouped into a separated TAG if intra-band Multi-TA is supported.
3   Conclusion
In this document, we discuss how to report the Multi-TA capability, we found it is not clear to report the capability per band-combination, instead, we propose:
Proposal 1: Send an LS to RAN4 to check, how different would be the effort of supporting multiple TA among the carriers within a band in the different cases (e.g. different band, distance).

Based on the answer from RAN4 we can discuss to use one of following alternatives to report the multiple TA capability: 
Proposal 2: Introduce one bit to indicate if multi-TA is supported in general.

Proposal 3: For the Multi-TA between bands, it shall be supported if the general bit set to “true”.

Proposal 4: For the Multi-TA within one band, based on the answer from RAN4: 
Introduce another bit to indicate if it is supported, or 

Introduce one bit per band (the band on which CA is supported) to indicate if Multi-TA is supported within this band

Proposal 5: There is no need to report how many TAs could be supported, i.e. each band can be grouped into a separated TAG if only inter-band Multi-TA is supported, or each carrier can be grouped into a separated TAG if intra-band Multi-TA is supported.
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