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1 Introduction
In last RAN2 meeting, HO mechanism was discussed and following agreements were made. 
	Agreements

1 At least cell id and all information required to access the target cell will be included in the HO command. 

2  For at least some cases information required for contention based and contention free access can be included in the HO command

3 To be studied what beam related information of the target cell may be required.

4 Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.


This contribution gives our consideration on two study points (3 and 4) above regarding the NR inter-cell HO mechanism. 
2 Discussion
2.1 Issue 1: beam related information
An NR cell can include multiple TRPs or a single TRP with multiple beams, as illustrated in Figure-1 with scenario 1 and 2 respectively. If, in scenario 1, TRPs also implement beams, the TRPs may not be visible to the UE and UE only sees beams, as in the scenario 2. 
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Scenario-1: multiple TRP Cell                                         Scenario-2: multiple beam Cell
Figure-1
New scenarios for NR Cell
In both scenarios, when UE is moving from Cell-1 to Cell-2, only some TRP/beams in target Cell-2 would provide the service to the UE.  In scenario 1, in case  TRPs implement only one beam each, UE can distinguish the different TRPs via different TRP-specific RS, which is same as that from different beams. Therefore, we refer to this RS as TRP/beam-specific RS. 
Observation 1: Within one cell, only some particular TRPs/beams provide the service to a given UE according to the UE’s location. 
In legacy LTE HO mechanism, HO command includes target PCell id, essential system information related to access the target cell, and UE dedicated configuration. Figure-2 gives the UE behaviour during HO procedure, which includes target cell detection, target TRP/beam detection, access related SI acquisition (TRP/beam specific). The SI acquisition latency is related to the network SI scheduling pattern, and best TRP/beam detection latency is related to the L1 TRP/beam-specific RS acquisition procedure. If the network can provide the target TRP/beam and the corresponding access related SI, the latency in procedures highlighted in yellow (in Figure-2) can be reduced. This not only results in HO latency reduction but also simplifies the UE HO behaviour. 
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Figure-2
UE behaviour during HO procedure
Considering there could be more than one beam served one UE, it is proposed:
Proposal 1: Target TRP/beam(s) in the target cell and related TRP/beam specific access information (e.g. RACH configuration) should be provided in the HO command. 
Proposal 2: Upon receiving the HO command, UE initiates to access the target cell via the target TRP/beam using the corresponding access information provided in the HO command.  
In case of more than one target TRP/beams are provided in the HO command, UE only need to choose one of them to access the target cell, which can be the best beam, or any suitable beam where suitability may be checked based on beam quality criteria such as quality above the preconfigured/predefined threshold, or up to UE implementation. And detail can be further studied. 
Proposal 3: In case of more than one beam information provided in HO command, which TRP/beam is used for accessing the target cell should be studied further. 
In legacy LTE HO mechanism, UE’s measurement report related to the neighbour cell provides important information to help network to decide the target cell. In NR, similar approach could be used. With the additional TRP/beam information introduced, besides the cell level quality carried in the measurement report, TRP/beam level quality of the neighbour cell should also be included, at least the best TRP/beam or some TRP/beams above threshold.  
Proposal 4: Besides cell level quality, TRP/beam level quality or the identifier of the recommended TRP/beams of the cell should be included in the measurement report. 
During the whole HO procedure, especially for the inter-gNB HO, due to e.g. latency between measurement report and the actual HO execution, it is possible that the target TRP/beams provided in HO command may no longer be suitable at the HO execution. Therefore, a fallback mechanism should be envisaged in case the HO execution is failed due to unavailability of the TRP/beams provided in the HO command. Since in the network side the target cell has been prepared, the UE should be able to access the target cell via another detectable TRP/beam.  
Proposal 5: In case the provided target TRP/beam is absent or not good, the UE should be able to access the target cell via another detectable TRP/beam. 
2.2 Issue 2: handover execution
For the agreement#4 (Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover), the similar solution was proposed in LTE HetNet mobility enhancement WI, i.e. early HO command solution. This solution is not introduced in HetNet mobility enhancement WI due to the following two concerns:
· It is against the network control principle for connected UE, because the exact HO execution occasion is decided by the UE but not by the network;
· It causes a lot of signalling overhead because it is possible that handover may not be performed by the UE at all unless the configured criterion for HO execution is met. Hence the HO command signalling is in vain.
For the NR discussion, if we want to come back to consider this solution, the previous concerns should be addressed first.  And HO signalling should not be increased unnecessarily. 
Proposal 6: For the early HO command solution study, the concerns shown in previous HetNet mobility study should be addressed first. The network control HO principle should be followed and the network HO signalling overhead should not be increased unnecessarily.
3 Conclusion

According to the analysis in section 2, it is proposed:
Observation 1: Within one cell, only some particular TRPs/beams provide the service to a given UE according to the UE’s location. 
Proposal 1: Target TRP/beam(s) in the target cell and related TRP/beam specific access information (e.g. RACH configuration) should be provided in the HO command. 
Proposal 2: Upon receiving the HO command, UE initiates to access the target cell via the target TRP/beam using the corresponding access information provided in the HO command.  
Proposal 3: In case of more than one beam information provided in HO command, which TRP/beam is used for accessing the target cell should be studied further. 
Proposal 4: Besides cell level quality, TRP/beam level quality or the identifier of the recommended TRP/beams of the cell should be included in the measurement report. 
Proposal 5: In case the provided target TRP/beam is absent or not good, the UE should be able to access the target cell via another detectable TRP/beam. 
Proposal 6: For the early HO command solution study, the concerns shown in previous HetNet mobility study should be addressed first. The network control HO principle should be followed and the network HO signalling overhead should not be increased unnecessarily. 
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