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1 Introduction
Carrier aggregation (CA) is considered for LTE-Advanced to support larger bandwidth. Currently in 36.912 [1], the following agreement about HO has been obtained:
· At intra-LTE handover, multiple CCs can be included in the “handover command” for usage in the target cell. 

In this contribution, we will discuss the necessary support for intra LTE-A UE handover procedure between eNBs for CA. The discussion will mainly focus on differences from the LTE Rel8 handover procedure [2]. Finally, the corresponding text proposal for 36.912 is given.
2 LTE-A handover procedure discussion

The general LTE-A UE handover procedure showed in figure1 is depicted as follows.

1
UE is triggered to send MEASUREMENT REPORT by the rules set by system information or dedicated RRC signalling defined in specification.

2
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. Source eNB should select and recommend multiple target CCs with better measurement results to the target eNB. Or optionally, source eNB can report measurement results of the target CCs to the target eNB.


If the source eNB only recommends multiple targets CCs with better measurement results other than forwarding the concrete measurement reports to the target eNB, the target eNB can not see the detail difference among the multiple target CCs. The target eNB only can generally know that these recommend CCs are relatively better than other CCs. This may bring some slight negative impact on the final multiple CCs decision for UE. However the greatest advantages of only recommending multiple targets CCs to the target eNB is low overhead on X2 interface.

If the source eNB selects multiple better targets CCs and sends their measurement results to the target eNB, the target eNB can know the concrete radio quality (e.g. RSRP, RSRQ) of the multiple target CCs. Since the source eNB and target eNB are provided by different manufacturers, which has different understanding about the rules for recommended CC selection based on their private RRM algorithm. More flexibility can be provided for CC selection in the target eNB if the CCs’ measurement results are reported. While the disadvantage is the overhead on the X2 interface will be increased because the multiple measurement reports for multiple CCs are forwarded to the target eNB. Of course a little overhead increase on the X2 can be also acceptable.

Anyhow it should be better to leave the responsibility to decide the finial multiple CCs included in HO command to the target eNB.
3
The source eNB issues a HANDOVER REQUEST message to the target eNB passing the recommended target CCs or their measurement results to prepare the HO at the target eNB. 
4
Admission Control will be performed by the target eNB. If the resources can be granted by target eNB, the target eNB configures the required resources in one or more CCs according to the received E-RAB QoS information and recommend target CCs or their measurement reports sent by the source eNB.

5
Target eNB performs L1/L2 HO preparation and sends the HANDOVER REQUEST ACK to the source eNB. The HANDOVER REQUEST ACKNOWLEDGE message includes the multiple CCs allocated the HO UE. The target eNB should also select one CC out of multiple CCs as the serving Cell for security input and RACH operation, as well as notify the serving cell’s information to UE in HO command.
6
The source eNB sends the handover command.

7
The source eNB sends the SN STATUS TRANSFER message to the target eNB
8
After receiving the handover command, UE performs synchronisation to target eNB and accesses the target cell via RACH. The RACH procedure is preformed in the serving cell. However whether UE can simultaneously perform the RACH in the other CCs is FFS, because it is possible that multiple CCs included in HO command have the different timing advance (TA) as discussed in [3].
9
The target eNB responds with UL allocation and timing advance.

If it is the symmetric CA in the target eNB, we think the RACH procedure can be identical with the LTE Rel8, especially for the case that all CCs in HO command have the same TA. While for asymmetric CA, the RACH procedure may be quite different with the legacy one, and the detailed is FFS.

10 When the UE has successfully accessed the target cell, the UE sends the RRC Connection Reconfiguration Complete message (C-RNTI) to confirm the handover.
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 Figure 1 LTE-A UE handover procedure

For handover complete stage, the procedure is same with LTE Rel8, so we omit it. Based on the above discussion, we suggest the following proposals:

Proposal 1: The source eNB can either recommend multiple target CCs based on their measurement results or send their measurement reports in handover request message to the target eNB. 
Proposal 2: The target eNB decides multiple CCs based on the recommend target CCs or their measurement reports sent by the source eNB.
It is proposed to capture the above two proposals and other agreeable parts into TR 36.912. Huawei volunteers to author text proposals for agreeable parts. 
3 Text Proposal
The text proposal is based on the newest 36.912 [4]. New text proposal is highlighted through track changes. 
Beginning of Text Proposal

5
Support of wider bandwidth

.. subclauses omitted…

5.3
Control Plane

5.3.1
Structure
The C-Plane architecture of LTE Rel-8 also applies to carrier aggregation.

5.3.2 RRC procedures
5.3.2.1
CC management
After RRC connection establishment, the configuration and/or activation of additional component carriers is performed by dedicated signaling.
5.3.2.2
Inter-eNB HO procedure
At intra-LTE-A handover, multiple CCs can be included in the “handover command” for usage in the target cell.
The source eNB can either recommend multiple target CCs based on their measurement results or send their measurement reports in handover request message to the target eNB. 

The target eNB decides multiple CCs based on the recommend target CCs or their measurement reports sent by the source eNB.

End of Text Proposal

4 References
[1]
TR36.912 v2.2.0
Feasibility study for Further Advancements for E-UTRA (LTE-Advanced)
[2]
TS 36.300-890,

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
[3]
R2-09xxxx
Different Timing Advance Impact on Carrier Aggregation, Huawei
















































Handover Complete





The handover complete stage is same with LTE Rel8.
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10. RRC Conn. Reconf. Complete





9. UL allocation +TA





7. SN Status Report
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8. Preamble
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6. Handover Command





5. Handover request ACK





2. Source eNB makes handover decision, based on the measurement report.





4. Admission Control, target eNB decides multiple CCs for UE





3. Handover request
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