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1. Introduction
RAN1 has almost reached agreement on eIMTA physical layer mechanism and parameters. It is time for RAN2 to design the signalling procedures. The cell common parameters would be put into system information. The UE specific parameters would likely be put into RadioResourceConfigDedicated and RadioResourceConfigDedicatedSCell. Mobility is a key aspect of the signalling procedures. In idle mode, eIMTA UE works in the same way as legacy UE. This paper analyses the eIMTA impacts to connected mode mobility. 
2. Normal handover into eIMTA Cell
eIMTA impacts the measurement, handover preparation, random access and handover execution of connected mode mobility.
Measurement

To measure an eIMTA enabled neighbor cell. The UE needs to know the DL subframes and DwPTS to measure. NeighCellConfig provides UE with UL/DL allocation information of neighbor cell. 

RAN1 reached following agreements on RRM/RLM.
	The following holds for RRM/RLM for a cell in the backward compatible component carrier type:

· For a serving cell, conventional RRM/RLM measurement is applicable to all the subframes indicated as DL subframe or DwPTS of special subframe by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 

· For the neighboring cell

· “same UL/DL allocation in neighboring cells” in NeighCellConfig means that all the subframes indicated as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) of the serving cell can be used for RRM measurements.


Measurement takes relative long time, during which the neighbour cell’s TDD UL/DL configuration may change. Because UE doesn’t know the eIMTA configuration of neighbour cell, the measurement should be performed on fixed DL and special subframes. 
For the neighbouring cell, the UE shall measure it as:

· if NeighCellConfig is configured as ““same UL/DL allocation in neighboring cells”, the UE shall measure all the subframes indicated as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) of the serving cell;

· Otherwise if measSubframePatternNeigh is configured by eNB for the neighbor cell, the UE measures neighbor cell per measSubframePatternNeigh;

· Otherwise, UE shall only measure subframes 0,1,5,6. 
Proposal 1: For a neighbouring cell, if NeighCellConfig is not configured as ““same UL/DL allocation in neighboring cells” and measSubframePatternNeigh is not configured, the UE only measures subframes 0, 1, 5, 6 of the neighbour cell.

Handover preparation
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Figure 1 Handover Procedure
Figure 1 shows the procedure of handover between eIMTA eNBs. The AS-Config IE in HandoverPreparionInformation contains information about RRC configuration information in the source eNB which can be utilized by target eNB to determine the need to change the RRC configuration during the handover preparation phase. The information can also be used after the handover is successfully performed.

Proposal 2:  If eIMTA is enabled for the UE in source eNB, the AS context of HandoverPrepationInformation message should include the eIMTA configuration for the UE.
Handover command and random access
In existing standard, TDD UL/DL configuration of target cell is sent to UE in RadioResourceConfigCommon of MobilityControlInfo of handover command. However, if eIMTA is used in target cell, the TDD UL/DL configuration may have changed when UE receives it and/or uses it. The TDD UL/DL configuration impacts the random access procedure of handover procedure in PRACH resource and Msg2, Msg3 timeline. SIB1 configuration can be used as a fixed reference for random access procedure. 
Proposal 3: The tdd-Config in SIB1 of target cell shall be included in tdd-Config of handover command. 
Proposal 4: The tdd-Config in handover command shall be used by UE as reference TDD UL/DL configuration during handover for random access.

eIMTA configuration parameters would be added into RRC Connection Reconfiguration message for eNB to configure eIMTA for a UE. These new eIMTA configuration parameters of RRC Connection Reconfiguration message can be sent to UE in Handover command so that eIMTA can be enabled in target cell for the UE early.
Proposal 5: Target eNB sends eIMTA configuration information to UE in Handover Command.
Proposal 6: After Msg3 of random access, the UE shall enable eIMTA operation per the eIMTA configuration information from handover command.
3. RRC Connection Reestablishment

The handover into eIMTA cell may be achieved by RRC Connection Reestablishment in target cell. Mechanism similar to normal handover can be used:

· UE shall perform random access with SIB1 TDD configuration as reference for PRACH resource and timing;

· Source eNB sends eIMTA configuration to target eNB in context response;

· After context fetch, target eNB sends eIMTA configuration to UE in RRC Connection Reconfiguration.
4. Handover into CoMP scenario 4 virtual cell
Figure 2 shows the architecture of CoMP scenario 4. Per RAN1 discussion, different virtual cells (RRHs) may use different eIMTA configurations. However, before UE arrives at the target eNB, target eNB may not know UE is close to which RRH. Hence, eNB may not be able to send accurate eIMTA configuration to UE in handover command.
Observation 1: Duration handover preparation, the target eNB may not know UE is close to which RRH until UE arrives at the eNB. Hence, eNB may not be able to send accurate eIMTA configuration to UE in handover command.

The most straightforward solution is: not to send eIMTA configuration in handover command. After UE arrives at eNB, the eNB can measure the SRS from UE to determine the virtual cell (RRH). Then, eNB sends RRC Connection Reconfiguration to enable eIMTA for the UE. The disadvantages of this solution are: 

· Two extra RRC signalling messages are needed to enable eIMTA after handover
· UE cannot enjoy the benefit of traffic adaption and interference mitigation timely.
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Figure 2 CoMP scenario 4
Another potential way is: target eNB estimates the virtual cell (RRH) of the UE after HandoverPreparationInformation is received. The eNB may estimate the virtual cell by:

· Source cell ID in sourceSystemInformationBlockType1; and/or
· Measuring the SRS of UE.

The eNB includes eIMTA configuration into handover command for the UE based on the estimated virtual cell. The eNB should know the accuracy of the estimation. If the estimation may not be accurate enough, the eNB may not schedule transmission in the flexible subframes until it knows virtual cell ID exactly. If the previous estimated virtual cell is not the best for the UE, eNB can send RRC Connection Reconfiguration to reconfigure eIMTA for the UE.

Proposal 7: In handover into CoMP scenario 4 cell, target eNB estimates the closest virtual cell for the UE per source cell ID and/or by measuring SRS. The eIMTA configuration in handover command is determined based on the estimation. 
5. Summary and Conclusion
In summary, we have follow proposals for handover related with eIMTA.

Proposal 1: For a neighbouring cell, if NeighCellConfig is not configured as ““same UL/DL allocation in neighboring cells” and measSubframePatternNeigh is not configured, the UE only measures subframes 0, 1, 5, 6 of the neighbour cell.

Proposal 2:  If eIMTA is enabled for the UE in source eNB, the AS context of HandoverPrepationInformation message should include the eIMTA configuration for the UE.
Proposal 3: The tdd-Config in SIB1 of target cell should be included in tdd-Config of handover command. 
Proposal 4: The tdd-Config in handover command shall be used by UE as reference TDD UL/DL configuration during handover for random access.
Proposal 5: Target eNB sends eIMTA configuration information to UE in Handover Command.
Proposal 6: After Msg 3 of random access, the UE shall enable eIMTA operation per the eIMTA configuration information from handover command.

Proposal 7: In handover into CoMP scenario 4 cell, target eNB estimates the closest virtual cell for the UE per source cell ID and/or by measuring SRS. The eIMTA configuration in handover command is determined based on the estimation.
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