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1. Introduction

In the last meeting, there is discussion on HO with PSCell and a WF was agreed [1]. This contribution provides discussion on this topic.
2. Discussion 
2.1 Starting point and ending point of the delay requirement for HO with PSCell
Currently, the starting point of legacy HO is the last TTI containing the RRC command implying handover. Since the HO with PSCell is triggered by the RRC command implying handover with PSCell, similar as that for legacy HO, the starting point of the delay requirement for HO with PSCell is the end of last TTI containing the RRC command implying handover with PSCell.
Proposal 1: the starting point of the delay requirement for HO with PSCell is the end of last TTI containing the RRC command implying handover with PSCell.
The controversial issue is the ending point of the delay requirement for HO with PSCell. The ending point for legacy HO is the transmission of the new uplink PRACH to the new PCell. The ending point for legacy PSCell addition is transmitting PRACH preamble towards PSCell. While for HO with PSCell, it is also related with the timeline: whether HO and PSCell addition are performed in sequence or in parallel. In our understanding, the motivation to introduce HO with PSCell is to reduce the delay compared with that of the case that HO and PSCell addition are configured separately. If sequential way is assumed, the benefit of introducing HO with PSCell is lost. Based on above consideration, it is preferred to assume parallel way. Since HO and PSCell addition are performed in parallel, the ending point is the last one to transmit PRACH preamble.
Proposal 2: the ending point is the last one between HO and PSCell addition to transmit PRACH preamble.

2.2 Delay requirements for HO with PSCell
Delay requirements is related with the timeline assumption. As above discussion, in our understanding, the motivation to introduce HO with PSCell is to reduce the delay compared with legacy mechanism of configuring HO and PSCell addition separately. If sequential way is assumed, the benefit of introducing HO with PSCell is lost. Based on this understanding, parallel way is preferred.
Proposal 3: for HO with PSCell, it is proposed to consider parallel way to perform HO and PSCell addition.

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.

PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  

HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Since parallel way is assumed, the delay requirements for HO with PSCell is the maximum one between HO delay and PSCell addition delay.
Proposal 4: delay for HO with PSCell is maximum (PSCell addition delay, HO delay) 
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  

· HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
3. Conclusion
This contribution provides discussion on HO with PSCell. The proposals are:
Proposal 1: the starting point of the delay requirement for HO with PSCell is the end of last TTI containing the RRC command implying handover with PSCell.

Proposal 2: the ending point is the last one between HO and PSCell addition to transmit PRACH preamble.

Proposal 3: for HO with PSCell, it is proposed to consider parallel way to perform HO and PSCell addition.

Proposal 4: delay requirement for HO with PSCell is maximum (PSCell addition delay, HO delay) 
· PSCell addition delay= TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms  

· HO delay = TRRC_delay +Tinterrupt = TRRC_delay +Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
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