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1
Introduction
In last RAN2#74 meeting, the concept of TA group was introduced and TA group partitioning method was initially discussed. Nevertheless, due to the complexity of repeater scenarios, it was not decided whether semi-static TA grouping configuration based on deployment characteristics or UE assisted UE-specific TA grouping configuration is adopted. The conclusion intercepted from the meeting notes is as following:
	=>
FFS whether we have UE assistance information about grouping and reconfiguration during Scell lifetime on grouping would usefull.


In this paper, we firstly study the TA group partitioning issue and then address how to signal TA grouping information from eNB to UE.
2
Discussion
2.1 Background
Except for RRH and inter-band CA, multi-TA mostly attributes to repeaters. Considering that TA grouping for pure RRH and inter-band CA scenarios is clear enough, we in this paper focus on repeater scenario. Our understanding is that TA grouping for repeater scenario mostly depends on two factors. The first one is about the characteristic of repeater, i.e. band-specific or CC-specific. During RAN2#73bis meeting, some operators show uncertainty about CC-specific repeater in the future [1].The second factor is about the controllability of repeaters by the eNB. According to the discussion on RAN2#74 meeting, the controllability of repeaters varies among operators [2]. According to different degree of knowledge of repeater deployment by the eNB, there are mainly two different cases. 

Case 1：Whether or not repeater is deployed is unknown to eNB;
Case 2：The eNB learns about repeaters in its coverage, but knowledge of repeater locations is quite limited.
Due to the fact that different operators have different deployment strategies, it is not deserve to pay much time on the controllability issue. Traditional repeaters are band-specific, i.e. signals on different CCs belong to the same band will be amplified by the repeater. However, CC-specific repeaters can selective amplify the signals on single CC rather than that on all the CCs in the same band. From our point of view, RAN2 should first discuss the necessity of CC-specific repeaters before determining TA grouping method and if necessary send LS to RAN4.
Proposal 1: RAN2 should first discuss the necessary of CC-specific repeater.
2.1 TA group partitioning
There are mainly two kinds of TA grouping partitioning method on the table.
Alt 1: Cell specific TA group partitioning, i.e. TA grouping is semi-static configured by the eNB;
Alt 2: UE specific TA group partitioning, i.e. TA grouping can be dynamically adjusted by the eNB.

Considering that the characteristic of repeaters may impact the TA group configuration, we will in the following study TA grouping under different assumptions. Because RRH impacts TA grouping independently, we do not consider the impact of RRH throughout this paper.
(1) Band-specific repeater
Assuming the UE is configured with two UL CCs CC1 and CC2, and CC1 and CC2 belong to the same band. No matter the UE locates in or out of the coverage of repeater, signals on CC1 and CC2 will go through the same path from UE to eNB. For example, as depicted in the left of Figure 1, when UE is located at point A, signals on CC1 and CC2 go directly to the eNB; when UE is located at point B, signals on CC1 and CC2 go through the repeater to the eNB. So for intra-band CA case, CC1 and CC2 should be configured in the same TA group.
Assuming the UE is configured with two UL CCs CC1 and CC2, and CC1 and CC2 belong to different bands. In this case, only signals on CC2 can be amplified by the repeater. As depicted in the right of Figure 1, when the UE locates at point A, 3-5% of cases for CC1 and CC2 might require different TAs. It is safe to configure CC1 and CC2 to different TA groups. When the UE locates at point B, signals on CC1 will go directly to the eNB and signals on CC2 will go through repeater to the eNB. Obviously, CC1 and CC2 should be distributed to different TA groups. 
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Figure 1: CA with band-specific repeaters

To sum up, if repeaters are band-specific, for intra-band CA, the CCs should be distributed to the same TA group; for inter-band CA, the CCs should be distributed to different TA groups. That is to say, if repeaters are band-specific, cell-specific TA group configuration is enough and the partitioning rule can be band-based. With band-based TA group partitioning, the eNB does not need to know any information about repeater deployment and can easily configure TA groups. 
Proposal 2: If repeaters are band-specific, band-based cell-specific TA group partitioning is adopted.
(2) CC-specific repeater
As depicted in Figure 2, the UE is configured with UL CC1 and CC2 and only signals on CC2 are amplified by the repeater. When the UE locates at point A, if CC1 and CC2 belong to the same band, CC1 and CC2 should be distributed to the same TA group; if CC1 and CC2 belong to different band, CC1 and CC2 should be distributed to different TA groups. When the UE locates at point B, CC1 and CC2 should be configured to different TA groups all the time.
Because the eNB does not know the exact position of UE for both Case 1 and Case 2, anyway every CC should firstly be configured in a single TA group. If cell-specific TA group partitioning is adopted, then the equal number of RA procedures with that of CCs are needed, which goes against the idea of TA group. So UE-specific TA group partitioning may be needed. For UE-specific TA group partitioning, TA group reconfiguration is needed.
Proposal 3: If repeaters are CC-specific, UE-specific TA group partitioning may be needed. TA group reconfiguration should be supported by UE-specific TA group partitioning.
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Figure 2: CA with CC-specific repeaters
2.3 TA group signalling
Every CC should be mapped to a TA group. Due to the potential presence of RRH and repeaters, implicit signalling can not be applied to all CA scenarios. Therefore, explicit signalling is necessary to establish mapping relationship between CC and TA group. One simplest way is introducing the concept of TA group index and all CCs with the same TA value are allocated with the same TA group index. Because the maximal number of TA group has not been determined, the length of TA group index is FFS. 
Proposal 4: Introduce the concept of TA group index. CCs with the same TA value are configured with the same TA group index. The length of TA group index is FFS.
As discussed in the above, cell-specific TA grouping is preferable for band-specific repeaters. So TA grouping information can be included in the common configuration of SCells. For CC-specific repeaters and the corresponding UE-specific TA grouping, TA grouping information can be included in the dedicated configuration of SCells. Anyway, the TA group information can be included in RRCConnectionReconfiguration message when adding the SCell.

Proposal 5: TA group index for SCell can be included in RRCConnectionReconfiguration message when adding the SCell.
TA group index of PCell can be configured explicitly or implicitly. For explicitly configuration, TA group index transmitted in system information or RRC message, anyway signalling overload is indispensable. To avoid signalling overload, default TA group index, e.g. 0, can be allocated to PCell, which is similar to ServCellIndex in Rel-10. 
Proposal 6: TA group index of PCell is default 0.
3
Conclusion
In this paper, we discuss the TA group partitioning and signalling issue, the following are proposed.

Proposal 1: RAN2 should first discuss the necessary of CC-specific repeater.
Proposal 2: If repeaters are band-specific, band-based cell-specific TA group partitioning is adopted.
Proposal 3: If repeaters are CC-specific, UE-specific TA group partitioning may be needed. TA group reconfiguration should be supported by UE-specific TA group partitioning.
Proposal 4: Introduce the concept of TA group index. CCs with the same TA value are configured with the same TA group index. The length of TA group index is FFS.
Proposal 5: TA group index for SCell can be included in RRCConnectionReconfiguration message when adding the SCell.
Proposal 6: TA group index of PCell is default 0.
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