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1 Introduction

This document discusses composition of a TAG and its effect on timing.

2 Discussion
2.1 What is the composition of a TAG? 
Some questions emanate since the composition of a TAG is not completely clear. Stage 2 [1] remarks: 
“A UE should cope with a relative propagation delay difference up to 30 micro sec among the component carriers to be aggregated in inter-band non-contiguous CA.”
Our understanding is the earliest and the latest cells in time are located within above 30 micro sec windows. One possible way in which the TAG can be formed by eNB requires that the cells within the same TAG should be sufficiently aligned on the DL timing at UE reception point. The ‘sufficiently aligned’ means within the same TAG, the selection of the reference cell timing corresponding to TA are handled by L1 similar to multi-path reception. If at any point in time the alignment is not sufficient any more then the eNB would need to reconfigure the TAG(s). In this interpretation, if eNB has wide receiver window up to the variation of 30 µsec TA variation, 30 µsec difference is actually "sufficiently" aligned. If eNB has narrow receiver window like for example 5 µsec, 5 µsec is the meaning of "sufficiently" aligned. 
We think it implies the cells in the same TAG are always co-located site, in the same/similar band, have same/similar transmission power in reality. Further, the choice between narrower window but more TAGs or wider window but less TAGs is network implementation. Possibly, different bands are assigned to different TAGs because of band specific repeater or different cell size deployment for each band. In such case, the maximum number of TAG as 2 could be insufficient in future. Therefore, we propose to agree the maximum number of TAGs shall be 4.
It is possible that other companies have different understanding such that cells with different site/ band and/ or transmission power can be aggregated.
Proposal 1: We request RAN2 to share their understanding on the condition of the cells in the same TAG.
Proposal 2: Maximum number of TAG is agreed as 4. 
2.2 TAG Reconfiguration

Based on the discussions in previous meeting it seems that the general RAN2 understanding is that TAG Reconfiguration is possible. 
If the above interpretation is also RAN2 understanding, whether the cells are same TAG or not are more deployment decision as the cells and not the matter of per UE decision. In spite of this, for SON purpose and/or the network testing purpose, the network may not be sure if the cells can be aggregated in same TAG. In such cases, the different TAGs can be used for SON/network testing purpose. This is the case of probing using PRACH.  If sufficient reliability is obtained, these cells can be configured in the same TAG. 
Proposal 3: The network may be probing the Scell timing and the PDCCH order on the Scell may not change the TRC (timing reference cell) of the TAG.
As a result of probing, the network may infer about the Scell timing as suitable/ not-suitable for the current TAG. This might result in possible RRC reconfiguration and also might change the DL Timing reference of a TAG.

Proposal 4: DL TRC could be changed also because of non-quality reason.
Conclusion

This paper intends that the TAG composition and the ensuing timing/ TA aspects are discussed and it provides further basis of work on timing (error) issues. In this respect, the paper made the following proposals:

Proposal 1: We request RAN2 to share their understanding on the condition of the cells in the same TAG.
Proposal 2: Maximum number of TAG is agreed as 4.
Proposal 3: The network may be probing the Scell timing and the PDCCH order of the Scell may not change the TRC of the TAG.

Proposal 4: DL TRC could be changed also because of non-quality reason.
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