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1. Introduction

For carrier aggregation (CA), the PCC and SCC are defined in RAN2 #69 meeting. And some RRM aspects under the carrier aggregation scenario, especially UE mobility, have been heavily discussed in previous RAN4 meeting. This contribution provides further considerations on UE mobility in order to make progress in RAN4 on this topic.
2. Discussion
Five carrier aggregation deployment scenarios have been agreed by RAN2 and the details from document [1] are listed in the Annex. We give preference to the consideration on scenario 1-3. 
2.1 Handover
In principle, A3 Event on PCell triggers the handover. UE should make measurement on both cells of the neighbour eNB and switch to the cell with the best RSRP/RSRQ. We concentrate on the analysis of Scenario 1-3 and make some simplification on the handover process without performance degradation.
Scenario 1 : Since F1 and F2 cells are of the same band, the path loss of the two cells is nearly equal and the shadow fading is co-related. So the RSRP/RSRQ of both cells is so similar. There is no obvious benefit to switch between F1 and F2 Cells when handover happens [2]. We don’t consider on inter-freq inter-eNB handover and UE needn’t make measurement on the other cell of the neighbour eNB when the measurement for handover starts. At the moment of initial access, UE randomly choose F1 or F2 as PCell with the probability of 50%. And after that, PCC may be changed by means of CC management.
Scenario 2 : F2 has smaller coverage due to larger path loss because of the higher frequency. For cell-edge UE, the PCell stays on F1 Cell. The handover happens only in the condition that UE locates on the edge of F1 Cell while the target is F1 cell of the neighbour eNB. So we don’t take inter-freq inter-eNB handover into account, as a result the measurement on F2 Cell is needless.
Scenario 3 : The RSRP/RSRQ varies with the UE position. When UE moves to the edge of the Cell, it starts to make measurement on both Cells of the neighbour eNB and choose the cell with the best RSRP/RSRQ to be the target.
Proposal 1: In scenario 1-2, we suggest reducing the frequency of measurement or even making no measurement on SCell of the neighbour eNB before handover.
2.2 CC Management

SCC Activation/Deactivation
The mechanism of SCC activation and deactivation is necessary to be retained for the purpose of saving UE power consumption. The UE does not need to receive the corresponding PDCCH or PDSCH, nor perform CQI measurements when SCC is deactivated. And it’s controlled using MAC signalling.
Activation: Event A1 (SCC stays better than the threshold) triggers UE to send a report to inform eNB that the SCC of the UE meets the condition of activation .When data arrives at eNB buffer, SCC can be activated at short notice.
Deactivation: Event A2 (SCC stays worse than the threshold) is for triggering the deactivation of the activated SCC. What’s more, once the buffer of eNB stays empty for some time (e.g. 200ms), the activated SCC will become deactivated automatically.
PCC Change

Event A3 is for triggering PCC Change, the reference cell is PCell and SCell plays the role as the neighbour cell. From the preceding text, we can get that SCC stays deactivated for either of the two reasons:
1) There is no data coming to the buffer of eNB
2) The RSRP/RSRQ is below the threshold which means the channel condition of SCC is not good enough for transmitting data efficiently. 
Given the above analysis, our proposal is as follows:

Proposal 2: When SCC is deactivated, it’s worthy of consideration to leave out PCC change.
Especially for Scenario 1, UE won’t make inter-freq inter-eNB handover. An extreme case may happen that most of UE in a cell use F1 or F2 as PCell caused by UE of the same PCell gathering in the same eNB. Since RSRP/RSRQ of PCell and SCell is so similar, eNB can randomly choose a certain number of UE with heavily loaded PCC to change PCC in order to make the difference between the UE number on both Cells not significant. So we propose that it is necessary to take load balance into consideration when PCC changes in this scenario.
In scenario 2, when F1 and F2 are of different bands ( F2 > F1), the offset of RSRP without regard to fast fading between them can be a constant in average ( RSRPF2 < RSRPF1 ) which will lead to a phenomenon that most of UE choose F1 as PCell[3]. To balance the load of F1 and F2 Cells, the UE near the eNB choose F2 as PCC and the others choose F1 as PCC.
Proposal 3: In scenario 1 and 2, we could take load balance into consideration when PCC Changes.
3. Conclusion
In this contribution we give our further consideration on UE mobility in CA scenario. The handover and CC management including PCC change and SCC activation/deactivation are discussed. 
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Annex

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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