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1. Introduction
In RAN4#101-e meeting, we further discussed the HO with PSCell, and approved a way forward [1]. Agreements have been reached for many issues as captured in section 5. Some issues are still FFS or have multiple options. This document will further discuss these open issues for HO with PSCell and present our understandings and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Here we will discuss open issues and present our understandings one by one.
1)、Sub-topic 2-2 Delay requirement design of HO with PSCell
Issue 2-2-2c: SMTC for target NR PSCell
For HO with PSCell for NR SA to EN-DC, the SMTC for target NR PSCell is FFS. In last meeting, we sent a LS [2] to ask RAN2 to clarify the timing reference of target NR PSCell SMTC configuration. We should wait RAN2’s response.
Issue 2-2-2c-1: If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE use the SMTC in the MO
There are three options in WF [1], i.e. configured by PCell, up to UE implementation, and shortest SMTC in the configured MOs. We think UE using configured by PCell may be more reasonable and more consolidated.
Proposal 1: Prefer to adopt option 1 i.e. UE use the SMTC configured by PCell if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell.

Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up (if needed) time) for HO with PSCell
Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel
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. For sequential processing cases, UE SW processing and RF warm-up for PSCell addition/change can be UE implementation, but should not interrupt PCell handover process and prolong PSCell addition/change process. The Tprocessing for HO with PSCell for both parallel processing cases and sequential processing cases can be defined as one value that equals to max of Tprocessing for PCell handover and PSCell addition/change.
Proposal 2: The Tprocessing for HO with PSCell for both parallel processing cases and sequential processing cases can be defined as one value that equals to max of Tprocessing for PCell handover and for PSCell addition/change.

Issue 2-2-8a: How the HO with PSCell delay requirements are specified
We can define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively, and require UE meet both requirements. The delay requirements for PSCell addition/change is defined using only one formula for parallel cases and sequential cases including a parameter of o×TPCell_timing, and defining o = 0 for parallel cases and o = 1 for sequential cases.
Proposal 3: The delay requirements for HO with PSCell are defined as PCell handover delay requirements and PScell addition delay requirements respectively.
Proposal 4: The delay requirements for PScell addition are defined with parameter of o×TPCell_timing, and defining o = 0 for parallel cases and o = 1 for sequential cases.

2)、Sub-topic 2-3 Interruption requirement design of HO with PSCell
Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning
It is FFS for interruption requirements on PCell when sequential processing is used for HO with PSCell. We think the RF chain of PSCell can be turned on together with PCell RF chain as parallel processing, or after UE get PCell timing information and before complete random access process on PCell for sequential processing. Before UE complete random access process on PCell, the UE is not scheduled on PCell, and no interruption will occur on PCell due to PSCell RF retuning. So it doesn’t need to define interruption requirement.
Proposal 5: No interruption requirement on PCell should be defined during HO with PSCell.

3)、Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
Since the ending point is defined as PRACH transmission on PCell and PSCell respectively for parallel processing, the RACH type will not impact the requirements. No different requirements for 2 step and 4 step RACH for handover with PSCell are needed. For sequential process, the PSCell addition process should start before random access process on PCell, the requirements will not be impacted by 2 step or 4 step RACH on PCell either. So we think that the requirements defined for handover with PSCell will be applied for both 2-step RA and 4-step RA. No need to mention it in the specification.
Proposal 6: The requirements defined for handover with PSCell will be applied both 2-step RA and 4-step RA. No need to mention it in the specification.

Issue 2-4-2: RACH occasion collision between PCell and PSCell
We think the UE behaviour for PRACH collision is defined in RAN1 specification (TS38.213). It is not specific issue for handover with PSCell and no need to be included in the delay requirement for handover with PSCell. But in the requirement for handover with PSCell, a clarification can be added that additional uncertainty delay will be expected when PSCell PRACH collision with PCell PRACH.
Proposal 7: The requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case.

Issue 2-4-4: CSI-RS based CFRA
We prefer not considering CSI-RS based CFRA for handover with PSCell in this WI.
Proposal 8: Do not consider CSI-RS based CFRA for HO with PSCell in this WI.

4)、Sub-topic 2-5 Requirements for NR-U
Issue 2-5-1: Requirements for HO with PSCell for NR-U
We prefer postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
Proposal 9: Support option 1 in WF[1], i.e. postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.

3. Conclusion
This document discussed the topic of HO with PSCell and presented the following proposals:
Proposal 1: Prefer to adopt option 1 i.e. UE use the SMTC configured by PCell if both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell.
Proposal 2: The Tprocessing for HO with PSCell for both parallel processing cases and sequential processing cases can be defined as one value that equals to max of Tprocessing for PCell handover and for PSCell addition/change.
Proposal 3: The delay requirements for HO with PSCell are defined as PCell handover delay requirements and PScell addition delay requirements respectively.
Proposal 4: The delay requirements for PScell addition are defined with parameter of o×TPCell_timing, and defining o = 0 for parallel cases and o = 1 for sequential cases.
Proposal 5: No interruption requirement on PCell should be defined during HO with PSCell.
Proposal 6: The requirements defined for handover with PSCell will be applied both 2-step RA and 4-step RA. No need to mention it in the specification.
Proposal 7: The requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case.
Proposal 8: Do not consider CSI-RS based CFRA for HO with PSCell in this WI.
Proposal 9: Support option 1 in WF[1], i.e. postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
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5. Annex: Agreements in RAN4#101e meeting
1).  Sub-topic 2-2 Delay requirement design of HO with PSCell
Issue 2-2-1a-1: Condition of parallel processing without considering RACH for NR SA to EN-DC 
· RAN4 agrees to send an LS [2] to RAN2 asking for clarification on configuration of HO with PSCell for NR SA to EN-DC scenario.
Issue 2-2-2a: How the requirements for parallel processing and sequential processing are defined without considering Tprocessing and RA procedures
· Different requirements for parallel processing cases and sequential processing cases.
Issue 2-2-1b: Whether requirements for sequential processing are needed if parallel processing is only possible under certain condition
· RRM requirements for HO with PSCell are defined for both parallel processing cases and sequential processing cases when applicable, irrelevant of deployment scenarios.
Issue 2-2-2b-1: Timeline for parallel processing delay requirements without considering Tprocessing and RA procedures
· For parallel processing cases, PCell HO and PSCell addition are performed in parallel independently
[bookmark: _Hlk87552555]Issue 2-2-2b-2: Timeline for sequential processing delay requirements without considering Tprocessing and RA procedures
· Sequential processing is used for
· Cell search
· SSB processing margin (i.e. 2ms)
· Fine time/frequency tracking and acquiring timing information for PCell
Issue 2-2-2c: SMTC for target NR PSCell
· 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, 
· 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, or
· If both source PCell and source PSCell have configured the UE with MOs which have the same SSB frequency and SCS as target PSCell, it is FFS which SMTC in which configured MO the UE uses, or
· 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.
· In HO with PSCell for NR SA to EN-DC, if SMTC of target unknown PSCell is not configured, 
· FFS.
· In HO with PSCell for EN-DC to EN-DC, if SMTC of target unknown PSCell is not configured, 
· If either source LTE PCell or source NR 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, or
· If 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, it is FFS which SMTC in which configured MO the UE uses , or
· If neither source LTE PCell nor source NR 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.
[bookmark: _Hlk87551835]Issue 2-2-3e: Tprocessing for PSCell addition/change
It is for common understanding of existing PSCell addition/change requirements. 
· For PSCell change for NR-DC and EN-DC
· 20ms, when source and target cells are in the same FR
· 40ms, when source and target cells are in different FRs
· For PSCell addition for NR-DC and EN-DC
· 20ms, when NR PSCell is in the same FR as PCell
· 40ms, when NR PSCell is in the different FR from PCell
Issue 2-2-5: Ending point of the delay requirement for HO with PSCell
· Defining delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively.
Issue 2-2-8: Delay requirements design
· New HO with PSCell RRM requirements are specified in dedicated sections.

2).  Sub-topic 2-3 Interruption requirement design of HO with PSCell
Issue 2-3-2a: Interruption requirements, similar as Tinterrupt for in legacy handover requirements, for HO with PSCell
· Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell addition/change.
Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning
· For parallel processing cases, no additional interruption requirements should be defined during HO with PSCell
· FFS cases when sequential processing is used for HO with PSCell
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