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1 Introduction
In RAN2#96 meeting, RAN2 reached the following agreements:

Agreements

1:
RRC involved handover with at least MAC entity reset is supported.

2:
RRC involved handover with and without PDCP entity re-establishment is supported. (Confirmation required from SA3 that handover without security key change is acceptable)

Agreement 1 does not relate to multi-connectivity mechanisms to perform handover which is still to be studied

FFS whether RRC involved (single connectivity) handover with and without RLC entity reset is supported

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.

In this paper, based on the above RAN2 agreements, we will discuss the handover related issues in single connectivity scenario.
2 Discussion
2.1 RLC entity reset
In LTE, when handover occurs, the RLC and MAC will be reset. It is a unified handling regardless of intra-cell handover, intra-eNB handover and inter-eNB handover. 
In NR, according to current RAN2 discussion, it is FFS whether to support single connectivity handover with and without RLC entity reset. We will discuss the issue based on all the handover cases.

For inter-gNB handover case, the RLC entity in the source gNB is released and new RLC entity in the target gNB is set up. Therefore, RLC entity must be reset in UE side. 
For intra-gNB handover case, due to CU-DU architecture introduction, further there are two scenarios:
· Scenario 1: the location of RLC changes because distributed network architecture is used
· Scenario 2: the location of RLC entity does not change because a centralized network architecture is used
For Scenario 1, the RLC entity in the source is released and new RLC entity in the target is set up. RLC entity needs to be reset in UE side.

For Scenario 2, in theory the RLC entity can be not reset. However, one issue is how the UE knows whether the RLC entity needs to be reset since the UE may even not know it is an intra-gNB handover. An indicator may need to be added in handover command message to indicate whether the RLC is reset. This increases the complexity and also the scenario is not one typical scenario. Moreover, the RLC reset does not essentially increase the handover interruption time according to the analysis in TR 36.881. Therefore, we suggest one unified handling mechanism as in LTE.
Proposal 1: For handover in single connectivity scenario, RLC entity is always reset.
2.2 Beam related assistance information in HO command
In NR, at least two levels of mobility may need to be considered for high frequency: beam level mobility and cell level mobility. Actually, from the perspective of radio interface, one cell consists in multiple beams and the cell quality is derived from multiple beams which is the essential unit seen by the UE. The network makes the handover decision actually based on beams and the best candidate beams to serve the UE after handover are the ones which have contributed to estimate cell quality.
When the UE accesses one high frequency cell, the UE needs to access one beam in particular. When the UE is handed over to the target cell, it is useful to provide as assistance information in the handover command message the beams which contributed for the cell quality of the target cell to allow accessing to good-quality beams from the beginning and also more quickly accessing to the target cell. The assistance information may be, e.g. the information how to find the beam in target cell. We want to further clarify that the assistance information should not to be mandatory, i.e. the UE can access the target cell via other beams e.g., when candidate beams are not valid for the UE.
Proposal 2: Candidate beam related assistance information, e.g. the information how to find the beam in target cell, may be indicated via HO command for the access in target cell.
2.3 Conditional handover
In the last meeting, conditional handover was discussed. It was agreed to continue to study the possibility of conditional handover. With the high frequency and beam mechanism, the UE may suddenly lose the link since the radio conditions can change suddenly, e.g. due to obstruction block. The traditional handover procedure is good to handle the case of slow-change cell signal, but may not well cope with the quick-change/suddenly-change case. The conditional handover can be used as the complementarity to the traditional handover.

With conditional handover, the execution time is decided by the UE since it is the UE which judges whether the conditions are fulfilled and the network does not know the exact execution time. The conditional handover is very similar to re-establishment procedure. Compared with the re-establishment, conditional handover has looser trigger condition, i.e. it can be executed earlier, and not need to wait until RLF. Also the candidate target cells are under network control. Therefore, conditional handover can be seen as an “enhanced re-establishment with looser trigger condition and more network control”.

Observation: Conditional handover can be seen as enhanced re-establishment (with looser trigger condition and more network control).
After the network sends the conditional handover command to the UE, the data transmission and signalling transmission remain ongoing from the radio interface of perspective, i.e. the network can continue to reconfigure something, and even the network can send the traditional handover command to drive the UE to perform traditional handover.
Also similar to the re-establishment, the conditional handover may impact to data transmission since the network does not know the exact time when the UE performs the handover. Conditional handover should be supported but should be aimed to be used mostly for abnormal cases as re-establishment.
Proposal 3: NR should support conditional handover, which aims to be used for abnormal cases as re-establishment. 
If the UE can decide the performing time of conditional handover, one raised question is whether the UE can decide performing time of SCell addition with condition. We think that the two functions are similar. Conditional SCell addition can be further considered.
Proposal 4: Conditional SCell addition can be considered in NR.
3 Conclusion

This contribution discusses the handover related issues in single connectivity scenario and suggests:

Proposal 1: For handover in single connectivity scenario, RLC entity is always reset.

Proposal 2: Candidate beam related assistant information, e.g. the information how to find the beam in target cell, may be indicated via HO command for the access in target cell.

Observation: Conditional handover can be seen as enhanced re-establishment (with looser trigger condition and more network control).
Proposal 3: NR should support conditional handover, which aims to be used for abnormal cases.
Proposal 4: Conditional SCell addition can be considered in NR.
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