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1. Introduction
In the last RAN2#69bis meeting, the handover procedure [1,2] in the context of inter-eNB handover was discussed. [1] mainly discusses about the determination of PCC and SCC and [2] looks at the high level signalling procedure on activating multiple CC configuration.
In this contribution, we look into more details on the different perspective of inter-cell/eNB handover. 
2. Discussion
In Rel-8, the handover procedure can be seen to consist of the following phases:

· Measurement phase

· Handover preparation phase

· Handover execution phase

2.1 Measurement Phase
The source eNB configures the UE to measure inter-frequency and intra-frequency neighbours which may become potential handover target cells. Measurement reports are received from the UE which will be used by the source eNB for handover decision. Typically, Event A3 or A5 will be set up for this purpose. For CA, we have so far primarily discussed the serving cell and agreed on having A3-intra and A3-PCC for intra-EUTRAN mobility management. The use case for A3-intra is mainly for inter-sector mobility (like Scenario 3) to replace a configured cell with a non-configured cell in the same CC in the context of CC management. Other than PCC change, one of the use cases of A3-PCC is handover. A3-PCC with measurement object of the same frequency as the Pcell will provide HO opportunity (identify target cell) to a neighbour cell in the same frequency, while A3-PCC with measurement object(s) of a different frequency to the Pcell will provide HO opportunity to neighbour cells in different frequencies to the Pcell. 
These measurements are sufficient if there is only 1 target cell to handover to. However, for CA, other than setting up the target Pcell, it is also useful to determine potential target Scells. This can be useful to configure several SCC based on measurements (rather than blind decision).  With the current A3 measurement, the UE will only report concerned cells in the frequency (i.e. Variable cellsTriggeredList) as specified in the measurement object. Hence it is useful to extend the cells reported by the UE to include neighbour cells from other measurement objects. Otherwise, the network will not have the sufficient measurement information to decide on the target Scells to be configured. 
There are 2 options in which the source eNB can get the target SCC measurement from the UE:
Option 1: UE always provides detected cells from other measurement objects when it triggers Event A3-PCC.
Option 2: Source eNB requests UE (immediate reporting) to provide detected cells from other measurement objects upon receiving Event A3-PCC for handover

Option 1 will require extending the current measurement model to include multiple measurement objects that link with Event A3-PCC. Most of the measurement objects will already been setup for other events (e.g. A3-intra). So when the UE triggers Event A3-PCC for one of the measurement object, it will also provide measured result of the detected cells for all the other measurement objects linked with the same measId. This will require the UE to measure and report frequency associated with the other measurement objects. The need of measurement gaps for the subsequent measurement objects will be based on the UE capability. Obviously, this option will have specification impact and particularly on measConfig field.
Option 2 will require additional signalling to instruct the UE to provide measured result for detected/listed cells of other measurement objects. The good thing about this option is that there is probably minimal specification impact. However, this may incur extra delay to the handover which may be unacceptable for the case of coverage based handover.
Hence, our preference is to work with Option1.
Proposal#1: To allow for multiple target cells handover, UE shall report measured results of detected/listed cells from other E-UTRA measurement objects.
2.2 Handover Preparation Phase

2.2.1 Pcell and Scell(s) determination
In Rel 8, during handover decision, the source eNB will decide the target cell to handover based on measurement event setup for intra-EUTRA handover. This measurement event and the HO decision are triggered by the quality of the source and target cell. In the case of CA, the same approach can be taken to identify the target cell/eNB. The next question is whether the source or the target eNB will decide on the target Pcell and/or Scells.  
One method as was discussed in [2] is to follow Rel-8 handover where the target cell that triggers the handover event will become the Pcell in the target eNB (which may be the source eNB if it is intra-eNB handover) and the source eNB can provide the target eNB with a set of possible target Scell(s) based on the UE measurement. The source eNB can provide with the target eNB with more information (via an ordered list based on CC quality or UE measurement for each Scell) so that it can select the target Scell to configure. Also the selection of the Pcell by the source eNB seems to align with the KenB* derivation by the source eNB using the target cell PCI and frequency. 
One drawback of this is that target eNB may not like the Pcell selected by the source eNB (because of cell load or resource shortage etc.) and may reject the handover. One possible solution is to allow the target eNB to reject the handover but provides the source eNB with the load information of all the target cells in the reject message. The source eNB can then re-select another Pcell that will also satisfy the target eNB.  Such an approach will be similar to Rel-8 handling.  
Alternative is to let the target eNB decides on the Pcell and/or the possible Scells. In this case, the source eNB may have to provide to the target eNB with the UE measurement of the target cell from each CC. As it is not known which target cells will become the Pcell in the target eNB, it was commented in the last meeting that the source eNB may have to derive KeNB* for each of the possible target cell (target PCI and target UARFCN) in each CC. 
However, this may not be necessary if the UE is simply informed about the PCI and frequency in the Handover Command that are used for KeNB derivation at the source eNB (i.e. source eNB arbitrary selects a cell in the target eNB). The PCI and frequency is not a Pcell or Scells of the UE at the target eNB and it may just be a non-configured CC/cell at the target eNB.  This situation would be similar to the PCC change case and if we agree that no key derivation for PCC change, it is already possible that the PCI and frequency used for an existing KeNB may be a non-configured CC or a Scell. 
Hence before we can make a decision on which alternative to select, it would be useful to verify with SA3 whether any arbitrary cell at the target eNB can be used as the target PCI and frequency for KeNB derivation at the UE as this may relieve the need to send multiple KeNB* for each target cell.  It is thus proposed that RAN 2 discuss this point: 
Proposal#2: It is thus proposed that RAN 2 discuss this point: For KeNB derivation, can the target PCI and frequency from any cell other than the Pcell or Scell at the target eNB be used for KeNB derivation?
2.2.2 Delta configuration for CC specific configuration
After the HO decision, the source eNB will then send the UE configuration in the source cell configuration in an RRC container (i.e. HandoverPreparationInformation message) so that the target eNB can perform delta-configuration for the Handover Command with the source cell configuration as the basis. For CA, the source cell configuration will also include a set of CC configurations.  What IEs indicate CC specific configuration in the HandoverPreparationInformation message? The HandoverPreparationInformation message contains the following fields:

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

Only as-Config (highlighted) field contains CC specific configuration. Within the as-Config, the highlighted fields and IEs may contain the CC specific configuration.

AS-Config information element
-- ASN1START

AS-Config ::=



SEQUENCE {


sourceMeasConfig




MeasConfig,


sourceRadioResourceConfig


RadioResourceConfigDedicated,

sourceSecurityAlgorithmConfig

SecurityAlgorithmConfig,


sourceUE-Identity




C-RNTI,


sourceMasterInformationBlock

MasterInformationBlock,


sourceSystemInformationBlockType1
SystemInformationBlockType1,


sourceSystemInformationBlockType2
SystemInformationBlockType2,


antennaInfoCommon




AntennaInfoCommon,


sourceDl-CarrierFreq                ARFCN-ValueEUTRA,

...

}

-- ASN1STOP

Hence the as-config field needs to be repeated for each configured CC and provided to the target eNB to support delta configuration.
Observation #1: To support delta configuration for CC configuration, the as-Config IE needs to be provided for every CC configured in the HandoverPreparationInformation message.

2.3 Handover Execution Phase

The target eNB will have to decide the activation status of the SCells. In [1], different options on the Scell status were discussed:

1. All configured DL CCs in the HO command are implicitly active

2. Explicit indication in the Handover Command of which of the configured DL CCs are active
3. Only the DL CC of the target eNB corresponding to RACH with the SIB 2 linkage is implicitly active and the rest of the configured DL CCs will be activated via MAC CE signaling  
Option 3 is aligned with the current decision on CC addition and hence could be the baseline and any multiple CC activation mechanism in the HO command (implicitly or explicitly) can be discussed on top of this. 
The main benefit of multiple CC activation is that multiple CCs are activated when there is a substantially large amount of data for the UE. If a handover occurs when multiple CCs are activated, and the handover only carriers over one CC, then the data transfer rate is considerably lower until the additional CCs are activated after handover.  However,  the UL interruption time for a handover is around 10.5ms [3] and  the extra delay in the activating the SCC(s) via MAC signalling (which can be included in the first DL message) is small relative to this interruption time. 
Option 1 would imply that the target can only configure SCCs that are active.  Option 2 will allow further the possibility to configure but not activate immediately some of the SCCs..

Proposal#3: Discuss and decide between the three options: options 1 (All the Scells in the HO command are active), option 2 (indicate in HO command which SCCs are active) and 3 (only the DL Pcell is active after successful handover and the rest of the configured DL CCs will be activated via MAC CE signalling).
Upon receiving the Handover Command message, the UE performs delta (or full) configuration as per the HO command. This will be discussed in more details in [3].
3. Conclusion

It is requested that RAN 2 discuss the proposal below and make it an agreement.
Proposal#1: To allow for multiple target cells handover, UE shall report measured results of detected/listed cells from other E-UTRA measurement objects.

Proposal#2: It is thus proposed that RAN 2 discuss this point: For KeNB derivation, can the target PCI and frequency from any cell other than the Pcell or Scell at the target eNB be used for KeNB derivation?

Observation #1: To support delta configuration for CC configuration, the as-Config IE needs to be provided for every CC configured in the HandoverPreparationInformation message
Proposal#3: Discuss and decide between the three options: options 1 (All the Scells in the HO command are active), option 2 (indicate in HO command which SCCs are active) and 3 (only the DL Pcell is active after successful handover and the rest of the configured DL CCs will be activated via MAC CE signalling).
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