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[bookmark: _Ref32352040][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #101-bis-e meeting, the WF on HO with PSCell was agreed [1]. In this paper, we provide our views on the remaining issues, which include the delay requirement design for HO with PSCell and the processing timeline for NR SA to EN-DC scenario.

2	Discussion   
In the last meeting, RAN4 discussed the configuration of the SMTC for the target NR PSCell for different scenarios of HO with PSCell. Based on current RAN4 agreement, we list these scenarios and corresponding conditions in below Table 1:

[bookmark: _Ref92672336]Table 1: SMTC for target NR PSCell
	Cases
	Condition
	Target PSCell SMTC configuration

	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 up to UE implementation which SMTC in the MOs are used, 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.

	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 up to UE implementation which SMTC in the MOs are used, 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.



From the last meeting and during the email and GTW discussions, it was agreed that:
· For parallel processing case, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel.
· For sequential processing case, extra margin Y=[10] ms is introduced comparing to parallel processing case for UE SW processing and RF warm-up for PCell handover and PSCell addition/change. Note: no extra interruption is required.
The remaining issue regarding the delay requirement design for UE SW processing and RF warm-up for PCell HO and PSCell addition/change when performed in parallel is captured below:
	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, OPPO, ZTE, Huawei, Ericsson)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Qualcomm, vivo, Xiaomi, MTK, Apple, OPPO)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + [X] ms.
· X=5 (Qualcomm, Xiaomi, OPPO)
· X=10 (MTK, Apple, Qualcomm)
· X=FFS and can be different for different HO with PSCell scenarios (vivo)
· Option 2a: (Intel, CMCC, [Nokia])
· Tprocessing applies independently for PCell and PSCell.
·  FFS whether margin is needed




For Issue 2-2-3b, given the legacy rule of UE SW processing and RF warm-up time:
o	20ms if source cell and target cell are allocated in the same FR, and 
o	40ms if source cell and target cell are allocated in the different FRs
If the UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel, the overall processing time needs to choose the maximum value between PCell HO and PSCell addition/change plus an additional margin of 10 ms. This margin is introduced to consider a worst-case scenario when some RF components or SW resources might be shared between PCell and PSCell at the same time. Therefore, the overall UE SW processing and RF warm-up can be found as max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) +10ms.
Proposal 1: The overall Tprocessing for HO with PSCell should be:
max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) +10ms .

We also discuss the issue regarding the processing timeline for NR SA to EN-DC, which is captured below:
	Issue 2-2-3d: Processing timeline for NR SA to EN-DC 



During the last meeting, we received a Reply LS from RAN2 [2] on HO with PSCell from NR SA to EN-DC stating that:
	[010] RAN2 confirms that UE applies the PSCell SMTC configuration based on the timing reference of target EUTRA PCell for the case of NR SA to EN-DC HO with PSCell addition (if explicit SMTC configuration is present in RRCConnectionReconfiguration).


Based on the above confirmation, we can then discuss the processing timeline for the NR SA to EN-DC with considering the following two cases:
· If UE is configured with the SMTC of target unknown PSCell: UE follows the timing reference of target E-UTRA PCell. Therefore, sequential processing should be performed to obtain the target PCell timing first.
· If UE is not configured with the SMTC of target unknown PSCell: 
· If UE is configured with source PCell MO: UE follows the SMTC in this MO. Therefore, parallel processing can be performed.
· If UE is not configured with source PCell MO: UE assumes SSB has 5ms periodicity. Therefore, parallel processing can be performed.
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· Sequential processing, if the SMTC of the target PSCell is configured in HO command:
· UE follows the timing reference of target E-UTRA PCell, where sequential processing should be performed to obtain the target PCell timing first.
· Parallel processing, if the SMTC of the target PSCell is not configured in HO command:
· If UE is configured with source PCell MO, UE follows the SMTC in this MO.
· If UE is not configured with source PCell MO, UE assumes SSB has 5ms periodicity.

Finally, for Issue 2-5-1, regarding HO with PSCell for NR-U as shown below. Our view is to postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
	Issue 2-5-1: Requirements for HO with PSCell for NR-U
· Proposals
· Option 1 (CATT, MTK, Apple, Qualcomm, ZTE, Intel, vivo): 
· Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
· Option 2 (Ericsson): 
· Requirements for HO with PSCell when PSCell is on NR-U shall be discussed in parallel with licensed carrier requirements and be specified in Rel-17
· Option 3 (Apple, vivo): 
· Discuss requirements for NR-U in Rel-18.



Proposal 3: Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.


3	Summary
In this contribution, we have the following proposals:
Proposal 1: The overall Tprocessing for HO with PSCell should be:
max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) +10ms .
Proposal 2: Processing timeline for the NR SA to EN-DC:
· Sequential processing, if the SMTC of the target PSCell is configured in HO command:
· UE follows the timing reference of target E-UTRA PCell, where sequential processing should be performed to obtain the target PCell timing first.
· Parallel processing, if the SMTC of the target PSCell is not configured in HO command:
· If UE is configured with source PCell MO, UE follows the SMTC in this MO.
· If UE is not configured with source PCell MO, UE assumes SSB has 5ms periodicity.
Proposal 3: 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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