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1. Introduction
In LTE, UE has only one serving cell. For LTE-A UE with CA, it was agreed that before and after HO, UE could both have multiple serving cells [1]. In LTE, the source cell’s configuration is stored during HO, and when HO is completed, it is deleted. However, for LTE-A UE with CA, it can have multiple source cells and target cells. How to handle their configurations was not discussed. In this document, we analyse possible solutions and propose to store the source PCell/SCell configurations and add/modify/release SCell(s) by explicit RRC signalling during HO.
2. Discussion
2.1. PCell configurations
In LTE Rel-8/9, the configurations of source cell and target cell are handled as below:
· Configurations of source cell are stored during HO and deleted when HO is completed
· Target cell is delta configured based on source cell

The role of PCell (Primary Cell) is similar to the serving cell in LTE Rel-8/9. And SCell (Secondary Cell) can be seen as additional resource to provide more capacity. Based on this understanding, there is no strong reason to change the principle of PCell configuration for HO. Therefore, we propose:
Proposal 1: Configurations of source PCell are stored during HO and deleted when HO is completed, which is aligned with LTE Rel-8/9.

Proposal 2: Target PCell is delta configured based on source PCell, which is aligned with LTE Rel-8/9.
2.2. SCell configurations
SCell is introduced for CA, and handling of its configuration during HO has not been widely discussed. Basically speaking, there are two possible alternatives to handle this problem.
Alt 1): Source SCells’ configurations are deleted, and all target SCells are configured by HO command;
Alt 2): Source SCells’ configurations are stored, and only added/modified/released SCells are configured by HO command.
For Alt 1), when source eNB makes the HO decision, it transfers only the source PCell’s configuration (no SCell’s configuration) to the target eNB, and then the latter can generate the HO command based on it. When UE receives the HO command, it deletes all the source SCells’ configurations, and the target SCells are explicitly configured by the HO command. The target SCell can be delta configured based on the source PCell or full configured. As the size of HO command should not be too large, it is not wise to choose full configurations. Thus, delta signalling is preferred. 
For example, as shown in figure 1, UE aggregates cell 1 (PCell), cell 2 and cell 3 of eNB1, and moves to eNB2. eNB1 decides to hand over UE to eNB2, and during HO preparation, transfers cell 1’s configuration to eNB2. eNB2 admits the UE on cell 4 (PCell) and cell5, and generates the HO command (including cell4 and cell5’s configurations) based on cell 1’s configuration. When UE receives the HO command from eNB1, it deletes cell 2 and cell 3’s configurations, and applies cell 4 and cell5’s configurations (delta signalling based on cell 1) according to the HO command. When UE accesses to eNB2 successfully, it deletes cell 1’s configuration.
This method is simple and more suitable for inter-eNB HO. However, for intra-eNB HO, especially when the PCell changes within the CC set (at least one cell remains in the CC set before and after HO), the HO command will be large due to all the target cells’ configurations should be included, even though some cells remain unchanged. So for this case, alt 1 is not optimal.
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Figure 1 inter-eNB handover
For Alt 2), when source eNB makes the HO decision, source PCell’s configuration and source SCells’ configurations are all provided to the target eNB. Then the target eNB can decide how to configure in handover command the target PCell and SCells based on these received configurations. When UE receives the handover command, it first keeps all source cells’ configurations, and then interprets the handover command by applying target PCell’s configuration and corresponding added/modified/released SCell configurations. The configurations of SCells which are not included in the handover command remain unchanged, and after handover, these configurations are still valid and applicable. In this scheme, it is still an open issue to handle the target PCell and SCell configurations included in the handover command. A simple and unified solution might be always using delta signalling based on the source PCell configuration.
We take figure 2 below as an example. For intra-eNB handover, the networks will hand over UE’s PCell from cell-1 to cell-4, and meanwhile change UE’s working CC set. The handover command will be based on all source cell configurations. When UE receives the handover command, all three source cells’ configurations are kept. UE just performs target PCell (cell-4) configuration, releases cell-3’s configuration and modifies cell-1’s configuration as explicitly indicated by the eNB. Since no action is involved with cell-2 in the handover command, UE will consider it as unchanged.
Compared with alt 1, this method is more suitable for PCell change within the CC set. One advantage lies in that it can save the overhead of handover command, especially for the case when some source SCells’ configurations remain unchanged after handover. For the inter-eNB handover case, air interface overhead might not be saved compared with alt 1. On the contrary, alt 2 will cause more backhaul overhead since all source cells’ configurations need to be transferred to the target eNB. 
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Figure 2 intra-eNB handover
In summary, the comparison of the two alternatives is shown in table 1:
Table 1 Comparison of the two alts
	
	Alt 1
	Alt 2

	Target SCell configuration
	All are explicitly configured in HO command.
	Only added/modified/released SCells are explicitly configured in HO command.

	Suitable scenario
	Inter-eNB HO
	PCell change within the CC set

	Information from Source eNB to Target eNB
	Only source PCell’s configuration
	Source PCell’s and all source SCells’ configurations


As analysis above, alt 2 can work well for both cases of inter-eNB handover and PCell change within the CC set. Handover command size saving is an attractive advantage, although in some case backhaul overhead might be inevitably increased. Therefore, we propose:
Proposal 3: Source SCells’ configurations are stored, and only added/modified/released SCells are configured by HO command.
Note that, although above solutions are proposed mainly for the handover procedure, they can also be applicable to the optimized reconfiguration procedure [2], if it is finally agreed that Pcell change can be done without handover in this meeting. 
3. Conclusion
In this contribution, we discussed the issue of cell configuration for the handover procedure. Proposals are given below.
Proposal 1: Configurations of source PCell are stored during HO and deleted when HO is completed, which is aligned with LTE Rel-8/9.

Proposal 2: Target PCell is delta configured based on source PCell, which is aligned with LTE Rel-8/9.
Proposal 3: Source SCells’ configurations are stored, and only added/modified/released SCells are configured by HO command.
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