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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 further discussion on the open issues
2. Discussion 
In HO with PSCell for NR-DC to NR-DC, if SMTC of target unknown PSCell is not configured in either targetcellSMTC-SCG-r16 or reconfigurationWithSync, the timing reference of target NR PSCell SMTC is discussed case by case. If either source PCell or source PSCell has configured the UE with an MO which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in the configured MO. If neither source PCell nor source PSCell has configured the UE with MO which have the same SSB frequency and SCS as target PSCell, UE assumes 5ms as SSB periodicity for target PSCell. For the case that both source PCell and source PSCell have configured the UE with MOs which have the same SSB frequency and SCS as target PSCell, which SMTC in which configured MO the UE uses is FFS. In our understanding, the key point is to find the reference timing. Since both source PCell and source PSCell have configured the MOs which have the same SSB frequency and SCS as target PSCell, either to follow the SMTC of the MOs configured by PCell, or up to UE implementation can work. Similar open issue exits for HO with PSCell for EN-DC to EN-DC, if SMTC of target unknown PSCell is not configured. For the case both source LTE PCell and source NR PSCell have configured the UE with MOs which have the same SSB frequency and SCS as target PSCell, either to follow the SMTC of the MOs configured by PCell, or up to UE implementation can work. 
Proposal 1: if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE either to use the SMTC in the MO configured by PCell or up to UE implementation
Parallel processing shall be the baseline for delay requirements for HO with PSCell for the scenarios from NR-DC to NR-DC, from EN-DC to EN-DC, and from NE-DC to NE-DC. Additionally, for HO with PSCell for NR-DC to NR-DC, if SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, sequential processing shall be assumed. As discussed above, parallel processing is baseline, but sequential processing is still necessary under certain conditions. It is beneficial to specify delay requirements for both cases. In last meeting, it was agreed that RRM requirements for HO with PSCell are defined for both parallel processing cases and sequential processing cases when applicable, irrelevant of deployment scenarios. 
One open issue is the timeline of Tprocessing (UE SW processing and RF warm-up (if needed) time) for HO with PSCell. For parallel processing case, there is no doubt that UE SW processing and RF warm-up for PCell handover and PSCell addition/change will be performed in parallel. For sequential case, considering the timing of target PSCell is based on the timing of the target PCell, it was agreed that sequential processing is used for cell search, SSB processing margin and fine time/frequency tracking and acquiring timing information for PCell. But for Tprocessing, since it is about UE SW processing and RF warm-up, which is not related with timing reference, they can be performed in parallel for PCell handover and PSCell addition/change.
Proposal 2: for both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
The related issue is how to determine Tprocessing if UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel. According to existing requirements for PSCell change for NR-DC and EN-DC, Tprocessing is 20ms, when source and target cells are in the same FR, and Tprocessing is 40ms, when source and target cells are in the different FR. Similarly, according to existing requirements for PSCell addition for NR-DC and EN-DC, Tprocessing is 20ms, when NR PSCell is in the same FR as PCell, and Tprocessing is 40ms, when NR PSCell is in the different FR from PCell. In our understanding, similar approach can be reused for HO with PSCell. As suggested in proposal 2, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel, Tprocessing can be applied independently for PCell and PSCell, and follows legacy (20ms or 40ms depending on whether target is same or different FR).
Proposal 3: if UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing is applied independently for PCell and PSCell (20ms or 40ms depending on whether target is same or different FR).
For parallel processing cases, in our view, PCell HO and PSCell addition are performed in parallel independently. 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
In last meeting, it was agreed to define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively, which means for the parallel processing case of HO with PSCell, PSCell addition delay and HO delay can be specified separately.
Proposal 4: for the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:
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: if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE either to use the SMTC in the MO configured by PCell or up to UE implementation

Proposal 2: for both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.

Proposal 3: if UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing is applied independently for PCell and PSCell (20ms or 40ms depending on whether target is same or different FR).

Proposal 4: for the parallel processing case of HO with PSCell, PSCell addition delay requirements and HO delay requirements are defined separately:

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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