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1 Introduction 
The paper discusses the following issues:
1. Do we differentiate intra-eNodeB Pcell change with inter-eNodeB Pcell change?
2. The target Pcell and Scells should be decided by the target eNodeB or source eNodeB?

3. The necessity of SCC pre-activation. 
2 Discussion

2.1 Intra-eNB Pcell Change vs. Inter-eNB Pcell Change
The handover procedures for intra-eNB Pcell change and inter-eNB Pcell change need to be distinguished because of the following reasons:

· In intra-eNB Pcell change, all the serving cells may remain connected (Figure 1a), while in inter-eNB Pcell change, the UE disconnects all existing serving cell connections and reestablish connections to the cells at the target eNB (Figure 1b). 
· The trigger conditions for the intra-eNB Pcell change may be different from those for the inter-eNB Pcell change. Intra-eNB Pcell change may be triggered for the sake of load balance, throughput improvement or coverage, while inter-eNB Pcell change is usually triggered for the sake of coverage. 
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Figure 1a – Intra-eNB Pcell change
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Figure 1b – Inter-eNB Pcell change


Proposal 1: Measurement report criterions for triggering handover measurement for intra-eNB Pcell change and inter-eNB Pcell change should be different. 
Proposal 2: Handover procedures for intra-eNB Pcell change and inter-eNB Pcell change should be differentiated.

Furthermore, the UE should be able to identify cells of the same eNodeB which supports multiple CCs. With this knowledge, the UE may be optimized for intra/inter-eNodeB cell changes respectively (e.g. assuming identical TA for cells of the same eNodeB), for cell reselection at idle mode, and for measurements. The identification of cells of the same eNodeB can be either implicit or explicit.
Proposal 3: The UE should be aware of cells belong to the same eNodeB.
2.2 Selection of Serving Cells

The source eNodeB can configure measurement objects for the UE to get the report of measurement results on each candidate target cells. Therefore, it should be straightforward for the source eNodeB to select the target serving cell on each pre-configured target CC for the UE based on the reported signal qualities. 

However, the decision of Pcell and Scells for the UE also base on the traffic load and available resource on each target CC, which is only known by the target eNodeB. Therefore, it is suggested during handover preparation, that the source eNodeB sends to the target eNodeB a recommendation list of serving cells (Pcell and Scells) and optional measurement results pertain to the pre-configured CCs through handover request message. Taking the information received from the source eNodeB as a reference, the target eNodeB assigns Pcell and Scells for the UE and forwards its assignments to the UE through RRCConnectionReconfiguration message (i.e. in the mobilityControlInfo IE). 
Proposal 4: The target Pcell and Scells are decided by the target eNodeB.
Proposal 5: During handover preparation, the source eNodeB may send to the target eNodeB a recommendation list of serving cells (Pcell and Scells) and optional measurement results pertain to the pre-configured CCs through handover request message.
2.3 SCC Pre-activation

It has been agreed that 
· At intra-LTE handover, RRC can also add, remove, or reconfigure CCs for usage in the target cell;
· Activation of configured SCCs is done through an explicit MAC CE.
For the UE with connected Pcell and Scells at the source eNodeB, the Pcell and Scells will be disconnected when the UE starts random access to the target PCC. The target Pcell is connected after the UE completes RACH to the target PCC, and after that, the target eNodeB transmits a MAC CE to activate the SCCs for the UE. 
The aforementioned handover procedure has the following impacts on the user-plane: 
· The RBs on the Scells experience much longer handover interruption time compared with those on the Pcell, as illustrated in Figure 2a below. 
· The overall handover interruption time for the PDCP can be equal to the handover interruption time experienced by the Scells. The SN status is kept for each RB which is mapped to RLC AM, and data path for those RBs on the source Scells cannot be switched to the target eNodeB until the target Scells are connected.
· Available bandwidth for the UE is recovered gradually, i.e. Pcell first followed by Scells.

In case the handover command carries not only SCC configuration of the target eNodeB, but also SCC activation information thereof, the aforementioned problems can be resolved. That is: 

· Both Pcell and Scells experience identical handover interruption time, as illustrated in Figure 2b below.
· PDCP does not need to distinguish RBs on Pcell from RBs on Scells. 

· Available bandwidth for the UE is recovered in one shot.
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Figure 2a – An example of handover procedure without SCC pre-activation.
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Figure 2b –An example of handover procedure with SCC pre-activation.


Proposal 6: SCCs of the target eNodeB can be pre-configured/pre-activated through RRCConnectionReconfiguration message with mobilityControlInfo.
3 Conclusion

A summary of our proposals are list below: 
Proposal 1: Measurement report criterions for triggering handover measurement for intra-eNB Pcell change and inter-eNB Pcell change should be different.
Proposal 2: Handover procedures for intra-eNB Pcell change and inter-eNB Pcell change should be differentiated.
Proposal 3: The UE should be aware of cells belong to the same eNodeB.
Proposal 4: The target Pcell and Scells are decided by the target eNodeB.
Proposal 5: During handover preparation, the source eNodeB may send to the target eNodeB a recommendation list of serving cells (Pcell and Scells) and optional measurement results pertain to the pre-configured CCs through handover request message.
Proposal 6: SCCs of the target eNodeB can be pre-configured/pre-activated through RRCConnectionReconfiguration message with mobilityControlInfo.
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