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1. Introduction
In RAN2#70bis, it was discussed what information can be provided to a target eNB at inter-eNB handover and the following agreements were reached [1]. 

	1: 
To enable Scell selection in the target eNB, the source can provide a list indicating at least the best cell of each reported frequency (FFS if more cells on a freq can be reported). List contains entries of (freq, L1 identity). The list starts with the "strongest cell", and is ordered based on radio quality going down.

2:
The source eNB does not need to be aware of the capability of the target eNB w.r.t. aggregation; i.e the list could include cells even from other eNB's, or cells that the target eNB cannot aggregate together.
FFS: Is the source eNB somehow only including "sensible cells" in the list (e.g. cells with not to much difference in radio quality), or.do we need to include radio measurements for the cells in the list so that the target eNB can decide what is sensible.


Due to the first agreement, the target eNB would be able to determine the Scell(s) appropriately compared with the case that nothing is provided. However, further clarifications on FFS parts are needed e.g. in order to select more appropriate Scell. In this contribution, we discuss the necessity of more cells on a frequency in the list and propose to provide the information of at most one cell on a frequency, which can be aggregated with the target Pcell, in addition to the best cell. 

2. Discussion
RAN2 has discussed what information is provided to the target eNB at inter-eNB handover for a carrier aggregation UE and agreed that the source can provide a list indicating at least the best cell of each reported frequency. One of the current open issues is if more cells on a frequency can be reported. Basically, a necessity of more cells on a frequency can be expected in some cases and the detail is shown in the following discussions. It should be noted that the channel quality in reported cells are better than a certain level, i.e. good enough for DL data reception.

At first, it would be necessary for a source to provide the information of more cells on a frequency from our view. A possible case is that the target Pcell and target Scell candidates cannot be aggregated at a target eNB, when only a best cell is provided per reported frequency. It can be happened e.g. when target Scell candidates are selected based on RSRQ, i.e. the interference level also influences a selection of target Scell candidates as well as the pathloss. In this case, the information of cells, which can be aggregated with the target Pcell, is not provided and the Scell selection at the target eNB may be inappropriate due to lack of this information. To enable the target eNB to perform an appropriate Scell selection, the information of more cells on a frequency should be provided. 

Conclusion 1: It is necessary to provide the information of more cells on a frequency.

Some more details are discussed with an example case shown in Fig.1 and 2. Fig. 1 shows the cell deployment in the example case that the information of more cells on a frequency is needed. In Fig. 1, the conditions below are assumed. 

· There are 3 eNB’s and each eNB serves 3 cells on f1~f3 per co-location (e.g. sector). 

· The eNB1 provides CellA, B, C on f1, 2, 3 and can aggregate them.

· The eNB2 provides Cell1, 2, 3 on f1, 2, 3 in a sector, and also provides Cell4, 5, 6 on f1, 2, 3 in the other sector. The eNB2 can aggregate all cells in the same sector.

· The eNB3 provides Cell7, 8, 9 on f1, 2, 3 and can aggregate them.

· Note that only one frequency layer is shown in Fig. 1. 

· The UE1 requesting handover stays in the area close to the border of cells from different eNB’s, 

· The source eNB1 sends a handover request for the UE1 to the target eNB2 and also provides the list of best cell of each reported frequency (f1~f3).

Fig. 2 shows an example of the result of the selection for the target Pcell and target Scell candidates at source eNB based on the assumptions in Fig.1. It is assumed that the UE1 has been configured with Cell A as Pcell, Cell B as Scell1, and Cell C as Scell2, and the source eNB activates the Pcell and the Scell1 for the UE1. The result of the target Pcell/Scell candidate selection at source eNB is as follows: 

· Cell 1 was selected as the target Pcell. 

· Cell 5 and 6 were selected as the target Scell candidate, where the channel quality (e.g. RSRQ) in Cell 5 is better than that in Cell 6.

In this case, although the Cell 5 and 6 are Scell candidates, neither the Cell 5 nor 6 can be aggregated with the Cell 1, i.e. target Pcell. Hence, it is not clear how to select the Scell by the target eNB and it will be left to implementation matter. Possible alternatives are:

· to select the Cell 2 or 3 as the Scell blindly,

· to select Cell 5 as the Pcell and Cell 6 as the Scell.

However, the appropriate way could be changed case by case; e.g. if the channel quality in Cell 1 is much better than that in other Cells, then the Cell 1 should be selected as the Pcell. On the other hand, if the channel quality in Cell 4 is almost same as that in Cell 1, to select the Pcell/Scell among Cell 4~6 may be an appropriate way. Taking this uncertainty into account, it would be preferable to provide information of more cells on a frequency, especially the information of Cell 2 and 3 if channel qualities in these cells are better than a certain level. 
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Fig. 1: Example of cell deployment and UE mobility
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Fig. 2: Example of the selection for target Pcell and target Scell candidates at source eNB.
So far, we justified that more cells on a frequency is needed, but it is unclear how many cells are needed. Next, we discuss this point. 

It can be considered that to provide all cells whose channel quality is better than a certain level does not cause any problems in terms of the target Scell selection. However, it should be avoided to provide all cells from some reasons, for example: 

· Information of unnecessary/low necessity cell(s) for the target eNB may be provided

· Backhaul impact increases proportional to the number of provided cells 

To solve these potential problems, there seems to be two alternatives. 

· Alt.1: N-th best cell is provided per reported frequency. 

· Alt.2: A Cell, which can be aggregated with the target Pcell, but not the best cell on its frequency is provided in addition to the best cell per reported frequency.

Alt.1 is simple, but the benefit depends on N. If N is smaller number, the backhaul impact is smaller, but the information of cells, which can be aggregated with the target Pcell, where this is the most important information, may not be included. While, if N is larger number, the information of cells, which can be aggregated with the target Pcell will be provided with higher probability, but the backhaul impact is larger. 

On the other hand, Alt.2 is also simple and the most important information can be always provided. In addition, Alt.2 can work well even in the multi-vendor scenario compared with Alt.1. One concern on Alt.2 is that neighbouring eNB’s have to exchange the information of cell group that can be aggregated, which is referred to as “aggregatable cell information”, in advance. However, this information will not change so frequently and it will be enough to exchange at e.g. X2 setup procedure. So, the aggregatable cell information could be exchanged without much backhaul impact. Therefore, it would be better to support Alt.2 from our view. 

Proposal: 

· The aggregatable cell information can be exchanged between eNB’s. 

· The source eNB provides the information of the cell that is not the best, but can be aggregated with the target Pcell on a frequency in addition to the best cell

3. Conclusion

In this contribution we discussed the necessity of more cells on a frequency. Since the most important thing is to provide the information of the cell, which can be aggregated with the target Pcell for appropriate Scell selection, even if it is not the best on a frequency, at least to provide more cells on a frequency is needed. However, it is also important to avoid the transfer of unnecessary or low necessity information and keep the backhaul impact as small as possible without the ambiguity even in the multi-vendor scenario. Hence, to avoid lacking of the information of the cell that can be aggregated with target Pcell and limit the amount of provided information, we propose the additional standardization as below:

Proposal: 

· The aggregatable cell information can be exchanged between eNB’s. 

· The source eNB provides the information of the cell that is not the best, but can be aggregated with the target Pcell on a frequency in addition to the best cell.
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