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1 Introduction
According to WF about HO with PSCell[1], there are many open issues:
	· Timeline of Tprocessing 
· Timeline for HO with PSCell
· RACH occasion collision between Pcell and PSCell
· How the HO with PSCell delay requirements are specified


In this contribution, we will provide our views regarding these issues.
2 Discussion
	Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell
· Proposals
· Option 1: (CATT, Ericsson, MTK, Intel, ZTE, vivo, Nokia)
· 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.
· Option 2: (Apple, Xiaomi, OPPO)
· For parallel 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 PCell handover and PSCell addition/change are performed in sequential.
· Option 3: (Intel, Nokia)
· Don’t need to define a unified Tprocessing for HO with PSCell. Tprocessing for PCell and PSCell can be used in each requirement respectively.
· Option 4: (Huawei)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) for both parallel and sequential processing scenarios.



We support option 1 and option 3. From our understanding, in sequential processing cases, the UE SW processing of PSCell will start after PCell since cell search and time tracking of PSCell will be performed after PCell HO. However, there is no dependency between the UE SW processing for PCell handover and PSCell addition. Option 1 reflect such assumption. 
We also prefer not to define a unified Tprocessing for HO with PSCell. Tprocessing for PCell and PSCell can be used in each requirement respectively, which is option 3. Option 1 and option 3 are not conflicted to each other.
Proposal 1: 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. 

	Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel
· Proposals
· Option 1: (CATT, Apple, Huawei, OPPO, Xiaomi, Ericsson)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Huawei, MTK, vivo)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [X] ms.
· X=FFS and can be different for different HO with PSCell scenarios.
· Option 2a: (Ericsson, Intel)
· Tprocessing applies independently for PCell and PSCell, and follows legacy (20ms or 40ms depending on whether target is same or different FR). 
· Tprocessing = 20ms for NR target with NR source cell in same FR (without FR mode switch)
· Tprocessing = 40ms for NR target with NR source cell in different FR (FR mode switch)
· Tprocessing = 40ms for NR target without NR source cell (inter-RAT HO, or PSCell addition)
· Tprocessing = 20ms for E-UTRA target with E-UTRA source cell
· Tprocessing = 40ms for E-UTRA target without E-UTRA source cell (inter-RAT HO, or PSCell addition)
· Option 2b: (Intel, Nokia)
· Don’t need to define a unified Tprocessing for HO with PSCell. Tprocessing for PCell and PSCell can be used in each requirement respectively.
· Option 3: (MTK, Huawei)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + 10ms
· Option 4: (Qualcomm)
· Tprocessing = 30ms for NR-SA to EN-DC
· Due to UE mobility processing on dual cell groups, even for parallel processing based latency requirements, the total latency should be relaxed based on the following principle:
· [X]ms of additional margin should be provided compared to max(latency for PCell handover without PSCell change, latency for PSCell change without PCell handover)
· FFS on [X], e.g. 5.




For this issue, the assumption is that UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, there is no dependency between PCell and PSCell processing. In last meeting, RAN4 agreed to define delay requirements for HO and PSCell addition/change separately, which is shown as follows: 
	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.



Therefore, we don’t need to define a unified Tprocessing for HO with PSCell. Tprocessing for PCell and PSCell can be used in each requirement respectively. Whether extra margin is needs for Tprocessing can be further discussed.
Proposal 2: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing applies independently for PCell and PSCell, it’s FFS whether any margin is needed.

	Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· Proposals
· Option 1 (Apple, Huawei, MTK, Ericsson): 
· for FR1+FR1 EN-DC, an additional uncertainty delay due to PSCell RACH collision with PCell UL channels may be introduced if the PSCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.1; 
· for FR1+FR1 NE-DC, an additional uncertainty delay due to PCell RACH collision with PSCell RACH may be introduced if the PCell RACH cannot be transmitted based on the criteria in TS38.213 section 7.6.2; 
· otherwise, if target PCell and target PSCell are on the different FRs for EN-DC or NR-DC, no need to consider RO collision issue.
· Option 3 (CATT, ZTE, Huawei, Qualcomm, vivo, Nokia): 
· 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.



We prefer to consider more generic scenarios and prefer option 3 that the requirement is defined for no collision of PSCell PRACH with PCell PRACH, and adding clarification that additional uncertainty delay can be expected for this case. 
Proposal 3: 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 2-2-8a: How the HO with PSCell delay requirements are specified
· Proposals
· Option 1: (Intel)
· Define the requirement based on PCell HO and PSCell addition respectively.
· For PCell HO, there is one delay requirement. For PSCell addition, there are two requirements for parallel cases and sequential cases respectively.



In last meeting, it’s agreed that delay requirements for HO and PSCell addition/change will be defined separately with the ending points defined as PCell PRACH and PSCell PRACH respectively. We propose not to define requirement for RACH collision scenario. Therefore, for PCell HO, there will be only one delay requirement as follows:
· THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU  + T∆_PCell + Tmargin 
For PSCell addition, there are two requirements for parallel and sequential case respectively. where parameter a is used to indicate if sequential processing is applied or not, which are as follows:
· TPSCell= TRRC_delay + a*(Tsearch_PCell + T∆_PCell + Tmargin) + Tsearch_PSCell + T∆_PSCell + Tprocessing +TPSCell_ DU + Tmargin ms
Where a=1 if targetCellSMTC-SCG is configured but not configured in reconfigurationWithSync; a = 0 otherwise.
The requirement for NE-DC to NE-DC, NR-SA to EN-DC can be designed similarly. 
Proposal 4: The delay requirements for HO with PSCell for NR-DC can be described as:
· THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU  + T∆_PCell + Tmargin 
· TPSCell= TRRC_delay + a*(Tsearch_PCell + T∆_PCell + Tmargin) + Tsearch_PSCell + T∆_PSCell + Tprocessing +TPSCell_ DU + Tmargin ms
Where a=1 if targetCellSMTC-SCG is configured but not configured in reconfigurationWithSync; a = 0 otherwise.
3 Conclusion
In this contribution, we provide our views regarding the HO with PSCell:
Proposal 1: 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 2: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel, Tprocessing applies independently for PCell and PSCell, it’s FFS whether any margin is needed.
Proposal 3: 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 4: The delay requirements for HO with PSCell for NR-DC can be described as:
· THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU  + T∆_PCell + Tmargin 
· TPSCell= TRRC_delay + a*(Tsearch_PCell + T∆_PCell + Tmargin) + Tsearch_PSCell + T∆_PSCell + Tprocessing +TPSCell_ DU + Tmargin ms
Where a=1 if targetCellSMTC-SCG is configured but not configured in reconfigurationWithSync; a = 0 otherwise.
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