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1. Introduction

Handover is one the critical RRM requirements in standalone operation. So far this part of requirement has not been discussed yet. In this contribution, we provide the progress regarding handover in RAN2. And then based on that we also provide our view on corresponding RRM requirements.
2. Discussion
Handover requirements consist of handover within NR and handover to other-RAT. As it was agreed that in release 15 the only inter-RAT measurement that can be configured are E-UTRA measurement. Therefore, inter-RAT handover that can be supported in Rel-15 NR is handover to E-UTRAN.
Proposal 1: requirements for handover within NR and toward E-UTRAN shall be defined in TS38.133
2.1. Intra-NR RAN Handover
The basic inter-gNB handover procedures can be found in TS38.300 section 9.2.3:
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Figure 9.2.3.1-1: Inter-gNB handover procedures

1.
The source gNB initiates handover and issues a Handover Request over the Xn interface.

2.
The target gNB performs admission control and provides the RRC configuration as part of the Handover Acknowledgement.

3.
The source gNB provides the RRC configuration to the UE in the Handover Command. The Handover Command message includes at least cell ID and all information required to access the target cell so that the UE can access the target cell without reading system information. For some cases, the information required for contention based and contention free random access can be included in the Handover Command message. The access information to the target cell may include beam specific information, if any.

4.
The UE moves the RRC connection to the target gNB and replies the Handover Complete.
As can be observed that the inter-gNB handover procedure is basically the same as inter-eNB handover in E-UTRAN. More specifically, detailed C-Plane handling in handover procedure is duplicated here for information:
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Figure 9.2.3.2.1-1: Intra-AMF/UPF Handover

In RRM specification, we only focus on the RAN side behaviour in handover procedure, including several steps in the figure:
1.
The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.

6.
The source gNB triggers the Uu handover and sends the Handover Command message to the UE. The Handover Command message carries the information required to access the target cell, which includes at least the target cell ID, the new C-RNTI, the target gNB security algorithm identifiers for the selected security algorithms, can include a set of dedicated RACH resources, the association between RACH resources and SS blocks, the association between RACH resources and UE-specific CSI-RS configuration(s), common RACH resources, and target gNB SIBs, etc.
8.
The UE synchronises to the target cell and completes the RRC handover procedure.
Accordingly, RRM requirement regarding step 1 is defined in measurement procedure section, including measurement period and event triggered reporting delay. Meanwhile, requirements regarding steps 6 and 8 are to be defined in RRC_CONNECTED state mobility section, in terms of handover delay and interruption time. In this contribution we mainly focus on handover requirement.
As can be seen in above figure, similar with handover procedure in E-UTRAN, UE should detach from old gNB and synchronise to the target gNB. Thus the traffic would be interrupted after handover command is received until the handover is completed.
Observation 1: similar with HO in LTE, traffic will be interrupted from the time HO cmd is received till the time HO is completed.

After handover is completed, the traffic will be continued. From network perspective, source gNB will send the SN STATUS TRANSFER message and deliver buffered and in transit user data to the target gNB. Thus the handover delay shall be counted from the end of the last TTI containing the handover command. The total delay should be the RRC procedure delay plus interruption time, similar with the case in LTE.
Proposal 2: handover delay Dhandover shall be defined between the end of the last TTI containing HO cmd and the time UE starts transmission of new PRACH in target cell:
Dhandover = TRRC_procedure_delay + Tinterruption
Where:

TRRC_procedure_delay: it is the RRC procedure delay as defined in clause 12 in TS 38.331 [2]
Tinterruption: it is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding TRRC_procedure_delay. In detail, Tinterruption includes several parts:
1) Tsearch: it is the time required to search the target cell. If the target cell is a known cell, then Tsearch could be 0. If the target cell is unknown to the UE, Tsearch will depend on signal quality.
2) TIU: is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
3) Some margin including HARQ operation, passing the message from L1 to higher layers, configuration of MAC and L1 and etc. This part is 20ms in LTE. 
The above framework actually comes from LTE. As for NR, we believe the same framework can be reused. Therefore we propose:
Proposal 3: Tinterrupt = Tsearch + TIU + X ms
2.2. Inter-RAT Handover 
As mentioned above, the only inter-RAT handover supported in Rel-15 NR is the handover to E-UTRAN. The procedure at RAN side is most likely the same as intra-NR handover, i.e. 1) gNB sends handover cmd to the UE. 2) UE detached from source gNB. 3) UE accesses target eNB.
So the requirement framework can be reused. And the Tsearch and TIU in TS36.133 can be reused. But the TRRC_procedure_delay shall be the RRC procedure delay defined in TS38.331, since the handover command comes from NR source gNB.
3. Conclusions
In this contribution we provide discussion on intra-NR RAN handover and inter-RAT handover from NR to E-UTRAN. After discussion, the following conclusions are made:
Observation 1: similar with HO in LTE, traffic will be interrupted from the time HO cmd is received till the time HO is completed.
Proposal 1: requirements for handover within NR and toward E-UTRAN shall be defined in TS38.133
Proposal 2: handover delay Dhandover shall be defined between the end of the last TTI containing HO cmd and the time UE starts transmission of new PRACH in target cell:
Dhandover = TRRC_procedure_delay + Tinterruption
Proposal 3: Tinterrupt = Tsearch + TIU + X ms
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