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1. Introduction
In RAN#89e meeting, a new Rel-17 WI of NR RRM further enhancement was approved in [1]. And the requirements for the following objective shall be specified.
	(2) HO with PSCell [RAN4]
· Determine the scenarios for HO with PSCell for which RRM requirements are to be specified
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Study the UE behavior for HO with PSCell
· Existing requirements for HO and PSCell addition as baseline
· Timeline and interaction between HO and PSCell addition
·  Specify RRM requirements for HO with PSCell based on agreed UE behavior


In this contribution, we discuss the corresponding RRM requirements for handover with PSCell and provide our proposals.
2. Discussion
In Rel-16, RAN2 has supported NR SA to EN-DC inter-RAT handover and MR-DC intra-RAT handover to reduce the DC configuration latency and quickly recover service data rate after HO procedure between different NR deployments.
To support HO from SA to EN-DC or from MR-DC to MR-DC, the target eNB or gNB need to report the measurement result of neighbour gNBs during the handover preparation stage. And the target MCG cell should include the target SCG cell configuration into the response message to the source cell. When the source cell sends the handover command to the UE, it shall include the RRC configuration of both the target MCG cell and the target SCG cell. The procedure of NR SA to EN-DC change is illustrated in figure 1


Figure 1: NR SA to EN-DC change procedure
Observation 1: the handover command shall include the RRC configuration of both the target MCG PCell and the target SCG PSCell.
For legacy handover delay requirement defined in [2], it includes the RRC procedure delay and the interruption time due to the preparation actions on the new target cell during HO procedure, e.g. cell search, fine timing tracking, UE processing time and uncertainty of PRACH occasion etc.


Figure 2: Total delay for HO with PSCell
The total delay for HO with PSCell are illustrated in following figure 2, once UE completes the RRC processing procedure, UE starts to synchronize to the target PCell and PSCell and transmit the new PRACH on the target PCell and PSCell. UE may process the preparation actions on new target PCell and PSCell in sequentially or in parallel. Thus, the additional interruption delay for PSCell should be considered based on the legacy HO delay requirement for the HO with PSCell delay requirement. And the additional interruption delay contains the following procedures:
1. Cell search time;
2. Fine timing tracking time;
3. UE processing time;
4. Time for interruption uncertainty in acquiring the first available PRACH occasion in the new cell;
5. Time for SSB post-processing
Proposal 1: The additional interruption delay for target PSCell should be considered based on the legacy HO delay requirement for the HO with PSCell delay requirement. And the additional interruption delay contains the following procedures:
(1) Cell search time;
(2) Fine timing tracking time;
(3) UE processing time;
(4) Time for interruption uncertainty in acquiring the first available PRACH occasion in the new cell;
(5) Time for SSB post-processing
And the timeline for HO with PSCell can be the time between the end of the last TTI containing RRC command on the old PDSCH and the time UE starts the transmission of the new PRACH on the new PSCell.
Proposal 2: the timeline for HO with PSCell can be the time between the end of the last TTI containing RRC command on the old PDSCH and the time UE starts the transmission of the new PRACH on the new PSCell.
In case the UL synchronization on the new PCell is done and the UE is ready to be scheduled on the new PCell while the preparation actions on new PSCell is ongoing, as illustrated in figure 3, the UE behavior on the new PCell need to be studied. 


The following options can be considered to define UE behavior on the new PCell:
· Option 1: UE is not expected to be scheduled on the new PCell during the HO with PSCell procedure;
· Option 2: UE can be scheduled on the new PCell but define interruption requirement between the time PCell is ready for scheduling and the time UE starts the transmission of the new PRACH on the new PSCell.
Proposal 3: when UE is ready to be scheduled on the new PCell during the interruption time for PSCell, the following options can be considered for the UE behavior.
· Option 1: UE is not expected to be scheduled on the new PCell during the HO with PSCell procedure;
· Option 2: UE can be scheduled on the new PCell but define interruption requirement between the time PCell is ready for scheduling and the time UE starts the transmission of the new PRACH on the new PSCell.
3. Conclusion
In this contribution, we discussed the corresponding RRM requirements for handover with PSCell and provide our proposals.
Observation 1: the handover command shall include the RRC configuration of both the target MCG PCell and the target SCG PSCell.
Proposal 1: The additional interruption delay for target PSCell should be considered based on the legacy HO delay requirement for the HO with PSCell delay requirement. And the interruption delay contains the following procedures:
1. Cell search time
2. Fine timing tracking time
3. UE processing time
4. Time for interruption uncertainty in acquiring the first available PRACH occasion in the new cell
5. Time for SSB post-processing
Proposal 2: the timeline for HO with PSCell can be the time between the end of the last TTI containing RRC command on the old PDSCH and the time UE starts the transmission of the new PRACH on the new PSCell.
Proposal 3: when UE is ready to be scheduled on the new PCell during the interruption time for PSCell, the following options can be considered for the UE behavior.
· Option 1: UE is not expected to be scheduled on the new PCell during the HO with PSCell procedure;
· Option 2: UE can be scheduled on the new PCell but define interruption requirement between the time PCell is ready for scheduling and the time UE starts the transmission of the new PRACH on the new PSCell.
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