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1 Introduction 
In RAN2#70bis it is FFS that:

· if the source eNB reports more than one cell on a frequency to the target eNB for Scell selection;
· if the source eNB only include sensible cells (cells with not much difference in radio quality) in the list;
· whether there is the need to provide radio measurements to the target eNB. 
This paper discuss the above issues, and some potential problems caused by current agreements. 
2 Discussion
Reporting measurement results to the target eNB
The benefit and usage of reporting measurement results to the target eNB is limited for the following reasons:

· The purpose of reporting Scell list or measurement results to the target eNB is mainly for the decision of Scell pre-configuration during handover preparation. We don't see any other usage of the measurement results except for Scell pre-configuration.

· Based on the agreement in RAN2#70bis, the default status of the pre-configured Scell after handover is deactivated, which means the pre-configured Scell will not be used for data transmission immediately right after handover. Therefore, there is enough time for Scell reconfiguration if there is a need.
· After UE has completed handover network reentry to the target eNB, the target eNB will configure measurement events for the UE to report more accurate measurement results, and based on which the target eNB (the new serving eNB) can adjust Scell configuration for the UE more precisely.
· The measurement results at the source eNB may not accurately reflect the real channel condition of neighbor cells after handover. Therefore, there is no need to forward the detail measurements to the target eNB. A list of recommended Scells should be enough. 
· The overhead of forwarding measurement results from source to the target eNB is unclear, and may need to consult RAN3 about the possible impact on X1 interface.

Based on the above reasons, we suggest that there is no need to report measurement results to the target eNB. 

Proposal 1: There is no need for the source eNB to report detail measurement results to the target eNB for Scell pre-configuration. 

Reporting multiple cells per frequency
We study the need of reporting multiple cells per frequency in the following scenarios:
1. The target Scell is the best cell on the reported cell list of a SCC.

2. The target Scell is not the best cell on the reported cell list of a SCC. There are one or more neighbor cells which are stronger than the target Scell.

3. There are multiple Scells from the target eNB in the reported cell list of a SCC.

4. There is no Scell from the target eNB in the reported cell list of a SCC.

In case of scenario 1, the target eNB can just assign the reported best Scell to the UE and take the remaining cells in the list as a reference of possible interference source. However, the decision of Scell selection can solely base on the best cell reported by the source eNB. 

Figure 1 illustrated an example deployment in which scenario 2 may happen. In this example, the UE is moving from Cell 4 to Cell 10 with CC 1 being the PCC, and the UE reported to eNB 1 three detected cells on CC 2, namely Cell 1, 2 and 7. In this case, a list of multiple cells on a frequency (e.g. eNB reports Cell 1 > Cell 2 > Cell 7 to eNB 2) may be useful, because eNB 2 can be aware of Cell 1 and 2 being strong interference source if Cell 7 is to be assigned to the UE as Scell. 

However, the serving cell SINR is usually dominated by the strongest interference source, and the eNB should always avoid assigning a cell to the UE when there is a stronger interference source nearby. To make such decision, eNB 2 only needs to know that the UE perceives Cell 1 is the strongest cell on CC 2, not Cell 7. Therefore, reporting multiple cells per frequency is unnecessary in this scenario. 
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Figure 1 - An example deployment in which the target Scell is not the best cell on the reported cell list of a SCC.
Figure 2 illustrates an example deployment in which the aforementioned scenario 3 may happen. In this example, the UE may detect two strong cells from eNB 2, namely Cell 7 and 8, as the candidate Scell. In this case, reporting only one best Scell is still enough, since the reported cell list is used only for Scell pre-configuration, and the target eNB will anyway adjust the Scell configuration based on the measurement reports from the UE after handover. Therefore, reporting multiple cells per CC is again not needed in this case. 
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Figure 2 – An example deployment in which there are multiple Scells from the target eNB in the reported cell list of a SCC.

Figure 3 illustrates an example deployment in which the aforementioned scenario 4 may happen. In this example, eNB 1 and 2 are CA-capable eNB running on CC 1 and 2, and eNB 3 are no-CA eNB running on CC 2. The UE is moving from Cell 4 of eNB 1 to Cell 10, and CC 1 is the PCC. At cell boundary, the eNB may detect Cell 1, 2 and 7 on the Scell frequency (CC 2) but nothing from eNB 2 since eNB 2 provides smaller coverage on CC 2 (Cell 13, 14, 15). Therefore, in this case, reporting multiple cells on CC 2 (e.g. Cell 1, 2 and 7) to the target eNB (eNB 2) does not help Scell selection because none of these reported cells is aggregatable with Cell 10 (the target Pcell). 
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Figure 3 - An example deployment in which there is no Scell from the target eNB in the reported cell list of a SCC.
It is agreed in RAN2#70bis that after handover, all Scells are deactivated, which implies that there is no urgency for the pre-configured Scells to be used for data transmission right after handover. Therefore, after handover the target eNB should still have enough time to configure measurement objects for the UE and adjust Scell configuration accordingly. Together with the above analysis, we conclude that the source eNB only needs to report one best cell per CC to the target eNB for Scell selection (pre-configuration). 
Proposal 2:
Source eNB reports only the best cell per CC to target eNB for Scell selection (pre-configuration).
Eligible cells for report
Intra-frequency sensible cells
In case RAN2 decides that source eNB reports only the best cell per CC, no other sensible cell per frequency except for the best cell will be reported.
In case RAN2 decides that source eNB reports multiple cells per CC, reporting “non-sensible” cells may be useful when the candidate target Scell coverage is small (e.g. smaller than the Pcell), as illustrated in Figure 4. In this case, a threshold is need for reporting non-sensible cells to avoid over reporting bad cells.
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Figure 4 – Example scenarios in which an intra-frequency “non-sensible” cell is a candidate target Scell with smaller coverage.
Inter-frequency sensible cells

In case RAN2 agrees on that source eNB reports only one best Scell per CC, having restriction on reporting only sensible cells is unnecessary since overhead reduction is quite limited. Besides, reporting non-sensible cells may be useful when the candidate target Scell coverage is small, as illustrated in Figure 5. Same reasoning is applied when RAN2 agrees on source eNB reporting multiple cells per CC.

[image: image5.emf] Figure 5 – Example scenarios in which an inter-frequency “non-sensible” cell is a candidate target Scell with smaller coverage.
Proposal 3: The cells reported by the source eNB are not limited to sensible cells only.  
Proposal 4: A threshold is needed for the report of non-sensible cells. 

3 Conclusion

Based on the analysis in the previous section, we suggest RAN2 to consider the following proposal:
Proposal 1: There is no need for the source eNB to report detail measurement results to the target eNB for Scell pre-configuration.
Proposal 2: Source eNB reports only the best cell per CC to target eNB for Scell selection (pre-configuration).
Proposal 3: The cells reported by the source eNB are not limited to sensible cells only. 
Proposal 4: A threshold is needed for the report of non-sensible cells. 
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