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Introduction

In RAN2#79bis, Multi-TA capability signalling was discussed but not yet concluded [1][2].
In this contribution, we would like to discuss a suitable signalling structure for Multi-TA capability in Rel-11.
Discussion
1.1 Multi-TA scenarios from RAN4 LS
The same issue was discussed in RAN4#64bis and RAN4 approved to send the LS about Multi-TA scenarios [3]. According to RAN4 LS, RAN2 should consider the following observed scenarios for Multi-TA capability signalling.
· Scenario 1:

A)
Inter-band CA combination of Band X and Band Y. Within Band Y, there are contiguous 
CCs.


B)
Inter-band CA combination of Band X and Band Z. Within Band Z, there are non-
contiguous CCs.

· Scenario 2:

A)
Multiple-TA is supported among all three bands, i.e., Band X is grouped into TAG1, BandY is 
grouped in to TAG2, and band Z is grouped in to TAG3. 


B)
Multiple-TA is supported between the part of bands. The following sub-scenarios can be 
considered:



B-1)
Band X/ Y are grouped into TAG1 and Band Z is grouped in to TAG2. 



B-2)
Band X is grouped into TAG1 and Band Y/ Z are grouped in to TAG2.
1.2 New signalling structure for Multi-TA capability
In RAN2#79, we have agreed the Multi-TA capability signalling as a baseline [4]. This signalling structure only indicates whether the UE supports Multi-TA per the supported band combination or not. Therefore, according to the RAN4 scenarios [3], RAN2 should update the current agreement for the structure of Multi-TA capability. 
We think there are two approaches for indicating Multi-TA capability:
(1) Additional Multi-TA capability bits per bands of intra-band CA
· If the UE can support Multi-TA between Band X and Band Y, moreover Multi-TA is supported within Band Y. The UE has to set both Multi-TA capability bits as ‘Supported’ for intra-band and inter-band.

· If the UE can support Multi-TA between Band X and Band Y but Multi-TA is not supported within Band Y. The UE has to set Multi-TA capability bit for inter-band as ‘Supported’ and Multi-TA capability bit for intra-band as “Not supported”.
· For this approach, Multi-TA capability needs 1 bit per band for intra-band CA and 1 bit per band combinations for inter-band CA.
(2) Multi-TA capability bitmaps per sub-bands combinations within the band combinations
· The UE can support Multi-TA among Band X, Band Y and Band Z. But the UE has some limitation for TA grouping between supported bands e.g. due to a receiver restriction, it would be shown by bitmaps per possible TA group combinations.
· For example, in the case of 3 UL inter-band CA, the UE can be configured the cells in Band X and Band Y to the same TA group (TAG1) but the cells in Band Z to the different TA group (TAG2). In this case, possible bitmap structure of {Band X, Band Y, Band Z}are;
· to indicate for possible TAG combinations:
· TAG1{1,1,0}&TAG2{0,0,1}, TAG1{1,0,0}&TAG2{0,0,1}, TAG1{0,1,0}&TAG2{0,0,1}.
· or to indicate for NOT possible TAG combinations:

· TAG1{1,0,0}&TAG2{0,1,1}, TAG1{1,0,1}&TAG2{0,1,0}.

· For this approach, the signalling size of Multi-TA capability could be significantly increased compared with the first approach.
Considering these two approaches, the first approach is easily implemented and less signalling overhead but it would not be support Scenarios 2B-1 and 2B-2. The second approach ensures a forward compatibility but it requires a complicated structure and increases the size of capability signalling. We also think the UE can selectively indicate either approach per the band combinations as a compromise.
Proposal 1:
RAN2 should discuss which approach is a suitable for Multi-TA capability signalling.
If RAN2 does not take into account the scenarios more than 2 UL inter-band CA in future release, the approach 1 is reasonable, while if RAN2 has to comply with the all scenarios, RAN2 should go for the approach 2.

Proposal 2:
If RAN2 goes for approach 2, the detail of bitmap information should be discussed.
Conclusions
The following is a summary of our proposal to signal the Multi-TA capability:
Proposal 1:
RAN2 should discuss which approach is a suitable for Multi-TA capability signalling.
Proposal 2:
If RAN2 goes for approach 2, the detail of bitmap information should be discussed.
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