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1. Introduction

According to the agreed WID on NR RRM further enhancement [1], one of the objectives is HO with PSCell. This contribution provides general discussion on this issue.
2. Discussion 
Based on the agreed WID [1], the detailed objectives of HO with PSCell are duplicated as following .

	(1) 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


If HO with PSCell is not introduced, taking handover from NR SA to EN-DC as an example, UE needs to perform handover from NR SA to LTE SA firstly, then performing the PSCell addition procedure, which will introduce a longer time interval compared with performing handover from NR SA to EN-DC directly and will result in more signaling overhead and more data loss. And RAN2 already support of HO from NR SA to EN-DC [2], it is necessary to specify the HO requirements, e.g. HO delay, from NR SA to EN-DC. Similar issue exists for the scenario from EN-DC to EN-DC, the scenario from NE-DC to NE-DC and the scenario from NR-DC to NR-DC.

Proposal 1: It is proposed to specify the requirements for HO with PSCell for following scenarios:

· from NR SA to EN-DC

· from EN-DC to EN-DC

· from NE-DC to NE-DC

· from NR-DC to NR-DC

Handover with PSCell compromises handover and PSCell addition. Handover delay equals applicable RRC procedure delay plus the interruption time. The interruption time includes the time for searching of the target cell, fine time tracking, UE processing, interruption uncertainty in acquiring the first available PRACH occasion, etc. PSCell addition delay includes RRC procedure delay, SW processing time, the time for searching of the target cell, fine time tracking, UE processing, interruption uncertainty in acquiring the first available PRACH occasion, etc.

Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  
HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Comparing the HO delay requirements and PSCell addition delay requirements, it can be find that some of the component are same, for example, TRRC_delay, Tprocessing, Tsearch, delay uncertainty in acquiring the first available PRACH occasion. In the specification of requirements for handover with PSCell, the delay caused by the procedure which are considered in both HO delay and PSCell addition delay can only be considered once. In detail, the delay requirement for handover with PSCell is suggested as TRRC_delay + Tprocessing + Tsearch + fine time tracking + delay uncertainty in acquiring the first available PRACH occasion + Tmargin.
Proposal 2: the delay requirement for handover with PSCell is suggested as following:

TRRC_delay + Tprocessing + Tsearch + fine time tracking + delay uncertainty in acquiring the first available PRACH occasion + Tmargin
3. Conclusion
This contribution provides general discussion on HO with PSCell. The proposals are:
Proposal 1: It is proposed to specify the requirements for HO with PSCell for following scenarios:

· from NR SA to EN-DC

· from EN-DC to EN-DC

· from NE-DC to NE-DC

· from NR-DC to NR-DC
Proposal 2: the delay requirement for handover with PSCell is suggested as following:

TRRC_delay + Tprocessing + Tsearch + fine time tracking + delay uncertainty in acquiring the first available PRACH occasion + Tmargin
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