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This email discussion summary covers topic HO with PSCell under agenda 8.10.2.2.

Topic #1: HO with PSCell
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117327

	CATT
	Proposal 1: For handover with PSCell from NR SA to EN-DC, Parallel processing shall be the baseline for delay requirements. Sequential processing will be considered only when the NR PSCell to be added is an unknown cell, and the handover command carries NR PSCell SMTC information with E-UTRAN target PCell timing reference for UE.
Proposal 2: The delay requirements for handover will be defined based on sequential processing only when the NR PSCell to be added is an unknown cell, and the handover command carries NR PSCell SMTC information with target PCell timing reference for UE, otherwise, the requirements will be defined based on parallel processing.
Proposal 3: Slightly prefer defining different requirements for parallel processing cases and sequential processing cases.
Proposal 4: For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are assumed performed in parallel.
Proposal 5: Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
Proposal 6: The Tprocessing for HO with PSCell is sum Tprocessing for PCell HO and Tprocessing for PSCell addition/ change, or equal to Tprocessing for PCell HO for sequential processing.
Proposal 7: 20ms for the cases that PSCells before and after handover with PSCell are in the same FR; 40ms for the cases that PSCells before and after handover with PSCell are in different FRs.
Proposal 8: The requirements are defined as “the UE shall be capable to transmit PRACH preamble towards target PCell no later than…., and shall be capable to transmit PRACH preamble towards target PSCell no later than….”, not need clearly defining ending point of the delay requirement for HO with PSCell.
Proposal 9: The delay requirements for handover are defined as PCell handover delay requirements and PScell addition delay requirements respectively and the suggested context can be found in our draft CR [2-3].
Proposal 10: Interruption in legacy handover delay requirement can be applied for PCell, and no interruption is defined for PSCell addition.
Proposal 11: No interruption requirement should be defined during HO with PSCell.
Proposal 12: 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 13: 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 14: Do not consider CSI-RS based CFRA for handover with PSCell in this WI.

	R4-2117447
	Apple
	Proposal 1: If SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync:
· Sequential processing is used for cell search, fine timing tracking and SSB processing margin. 
Proposal 2: 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, 
· UE uses the SMTC in the MO having the same SSB frequency and subcarrier spacing as target PSCell if either source PCell or source PSCell configured this MO, or
· UE uses the SMTC in the MO from source PCell if both source PCell and source PSCell configured MOs having the same SSB frequency and subcarrier spacing as target PSCell, or
· UE assumes 5ms as SSB periodicity for target PSCell if neither source PCell nor source PSCell configured MOs having the same SSB frequency and subcarrier spacing as the target PSCell.
Proposal 3: 
In HO with PSCell for NR SA to EN-DC, 
· if SMTC of target unknown PSCell is configured in RRCConnectionReconfiguration in targetRAT-MessageContainer, sequential processing shall be assumed regardless of known or unknown LTE PCell; 
· otherwise if SMTC of target unknown PSCell is not configured, parallel processing shall be assumed.
Proposal 4: In HO with PSCell for NR SA to EN-DC, if SMTC of target unknown PSCell is not configured, 
· UE uses the SMTC in the MO having the same SSB frequency and subcarrier spacing as target PSCell, or
· UE assumes 5ms as SSB periodicity for target PSCell if source PCell didn’t configure MO having the same SSB frequency and subcarrier spacing as the target PSCell.
Proposal 5: In HO with PSCell for EN-DC to EN-DC, if SMTC of target unknown PSCell is not configured, 
· UE uses the SMTC in the MO having the same SSB frequency and subcarrier spacing as target NR PSCell if either source LTE PCell or source NR PSCell configured this MO, or
· UE uses the SMTC in the MO from source LTE PCell if both source LTE PCell and source NR PSCell configured MOs having the same SSB frequency and subcarrier spacing as target NR PSCell, or
· UE assumes 5ms as SSB periodicity for target NR PSCell if neither source LTE PCell nor source NR PSCell configured MOs having the same SSB frequency and subcarrier spacing as the target NR PSCell.
Proposal 6: RRM requirements for HO with PSCell are defined for both parallel processing cases and sequential processing cases when applicable, irrelevant of deployment scenarios.
Proposal 7: Different requirements are defined for parallel processing and sequential processing without considering Tprocessing and RA.
Proposal 8: 
· For parallel processing cases, PCell HO and PSCell addition are performed in parallel independently 
· For sequential processing cases, it means sequential processing of cell search, fine timing tracking and SSB processing time for PCell handover and PSCell addition/change.
Proposal 9: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell is:
· 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.
Proposal 10:
· For parallel processing for HO with PSCell, Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· For sequential processing for HO with PSCell, Tprocessing for HO with PSCell = sum(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
Proposal 11: Tprocessing for PSCell addition/change is:
· 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 FR1
· 40ms, when NR PSCell is in FR2
Proposal 12: the UE processing time for HO with PSCell is:
	UE processing margin (Tprocessing)
	Target PCell and PSCell is in the same FR as old serving cell
	Target PCell and/or target PSCell is in the different FR from old serving cell

	Sequential processing 
	40ms
	60ms

	Parallel processing 
	20ms
	40ms 


Proposal 13: the ending point of the delay requirement for HO with PSCell is:
· the later timing between “timing when UE shall be capable to transmit PRACH preamble towards target PCell” and “the timing when UE shall be capable to transmit PRACH preamble towards target PSCell” 
But we can also compromise to option 2.
Proposal 14: for requirement of HO with PSCell, RAN4 starts the discussion with 4 step RACH first and FFS on 2 step RACH.
Proposal 15: When UE is performing HO with PSCell, 
· 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.
Proposal 16: If CSI-RS based CFRA is used for RACH on PSCell, the additional CSI-RS measurement and the CSI-RS to RO association period shall be considered. 
Proposal 17: Postpone the requirement design of NR-U HO with PSCell until RAN4 completes the baseline requirement for HO with PSCell on licensed band.
Proposal 18: regarding issue 2-3-2a, interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell.

Proposal 19: regarding issue 2-3-2b, interruption requirements on PCell/PSCell due to PSCell/PCell RF retuning is:
· If sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 
· If parallel processing is used for HO with PSCell, no need to define interruption requirement.


	R4-2117695
	CMCC
	Proposal 1: for the case that sequential processing is assumed, sequential processing is used for cell search and timing, while for other procedures (e.g. RACH) need to be performed in parallel.
Proposal 2: for HO with PSCell for NR SA to EN-DC, parallel processing shall be the baseline for delay requirements. And sequential processing can be considered for certain conditions pending on RAN2 progress.
Proposal 3: it is preferred to specify RRM requirements for HO with PSCell for both parallel processing cases and sequential processing cases.
Proposal 4: the requirements for parallel processing cases and sequential processing cases can be specified separately.
Proposal 5: for parallel processing, the delay for HO with PSCell is proposed as following:
· HO with PSCell delay = 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


	R4-2117821
	Xiaomi
	Proposal 1: For the HO with PSCell from NR SA to EN-DC:
· Sequential processing is assumed if the SMTC of target unknown PSCell is configured in RRCConnectionReconfiguration.
· Parallel processing is assumed if the SMTC of target unknown PSCell is not configured.
Proposal 2: RAN4 defines RRM requirements for HO with PSCell are defined for both parallel processing and sequential processing cases.
Proposal 3: Separate requirements or parallel processing cases and sequential processing cases are defined without considering Tprocessing and RA procedures.
Proposal 4: For both parallel processing and sequentially cases, the ending point of delay requirement for HO with PSCell is the timing when UE shall be capable to transmit PRACH preamble towards target PCell and PSCell, respectively.
Proposal 5: The timeline for delay requirements without considering Tprocessing and RA procedures is defined as follows:
· For parallel processing cases, PCell HO and PSCell addition are performed in parallel independently.
· For sequential processing cases, the cell search time, fine time tracking and time for margin for PCell HO and PSCell addition are performed in sequentially.
Proposal 6: The delay requirements for HO with PSCell are defined as follows:
For NR-DC to NR-DC:
When SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, the delay requirements for HO with PSCell are:


Otherwise, the delay requirements for HO with PSCell are:



For NE-DC to NE-DC:



For EN-DC to EN-DC:



For NR SA to EN-DC:
When the SMTC of target unknown PSCell is configured in RRCConnectionReconfiguration, the delay requirements for HO with PSCell are:


When the SMTC of target unknown PSCell is not configured, the delay requirements for HO with PSCell are:



Proposal 7: No interruption requirement is defined for PSCell addition.
Proposal 8: Interruption in legacy handover delay requirement can be applied for PCell
· If sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 
· If parallel processing is used for HO with PSCell, no need to define interruption requirement.


	R4-2118024
	Intel Corporation
	Proposal 1: 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.
Proposal 2: Requirement for PSCell addition is defined for both parallel processing cases and sequential processing cases.
Proposal 3: Cell search, fine time tracking and SSB processing time for PCell handover and PSCell addition will be performed in sequence. Specially, if target PCell is known, cell search time of PCell can be skipped.
Proposal 4: 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 5: Don’t need to define a unified Tprocessing for HO with PSCell. Tprocessing for PCell and PSCell can be used in each requirement respectively.
Proposal 6: In both parallel processing cases and sequential processing cases, define the delay requirement for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
Proposal 7: 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.


	R4-2118255
	vivo
	Proposal 1  For HO with PSCell from EN-DC to EN-DC, re-use the Tprocessing defined in R15/16 PSCell change requirements.
Proposal 2  For HO with PSCell from EN-DC to EN-DC, no new requirement is defined. Clarify in the spec that parallel processing of handover and PSCell addition/change is considered, and UE is required to meet the EUTRA handover delay requirements specified in TS 36.133 clause 5.1 for the PCell handover, and to meet the NR PSCell Change requirements for the case of PSCell in clause 8.11 of TS 38.133.
Proposal 3  For HO with PSCell from NR-DC to NR-DC, for the case when SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, sequential processing is used for cell search and SSB processing, but not for finer timing/frequency synchronization. 
Proposal 4  For HO with PSCell from NR-DC to NR-DC, in case parallel processing is assumed, no new requirement is defined. Clarify in the spec that parallel processing of handover and PSCell addition/change is considered, and UE is required to meet the NR handover delay requirements specified in TS 36.133 clause 5.1 for the PCell handover, and to meet the NR PSCell change requirements for the case of PSCell in clause 8.11 of TS 38.133.
Proposal 5  For HO with PSCell from NR-DC to NR-DC when sequential processing is used for cell search, the end point is the later timing between “timing when UE shall be capable to transmit PRACH preamble towards target PCell” and “the timing when UE shall be capable to transmit PRACH preamble towards target PSCell”
Proposal 6  For HO with PSCell from NR-DC to NR-DC when sequential processing is used for cell search, the delay requirement is 
Tprocessing + CO*( Tmargin + Tsearch,MCG) + max(Tsearch,SCG + TΔ,SCG + Tmargin + TIU,SCG, TΔ,MCG+ (1-CO)* Tmargin + TIU,MCG)
where 
CO = 1 if target PCell is unknown, and CO = 0 if target PCell is known, 
Tprocessing =20ms
Tmargin = 2ms 
Proposal 7  For HO with PSCell from NE-DC to NE-DC, RAN4 further clarify whether and how to consider the case when there is PRACH collision between LTE PSCell and NR PCell.
Observation 1  No signalling has been specified in RAN2 for indicating the SMTC of target PSCell in the inter-RAT handover with PSCell from NR to EUTRA.
Proposal 8  For HO with PSCell from NR-SA to EN-DC, firstly work on the case where target PSCell is known from UE perspective, and wait for RAN2 conclusions on the signalling design for inter-RAT handover with PSCell.
Proposal 9  For HO with PSCell from NR-SA to EN-DC, when target PSCell is known, parallel processing shall be the baseline for delay requirements.
Proposal 10  For HO with PSCell from NR-SA to EN-DC, UE processing time is 50ms for the PCell handover, and UE processing timing is re-used from NR PSCell change for the PSCell addition, i.e. 20ms when source PCell and target PSCell is in the same FR, and 40ms when source PCell and target PSCell is in different FR.
Proposal 11  RAN4 include both 2-step RA and 4-step RA into the new requirements made for handover with PSCell. No need to mention 2-step or 4-step in HO with PSCell requirements.
Proposal 12 CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.


	R4-2118362
	OPPO
	Proposal 1: Define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
Proposal 2:  The delay for HO and PSCell addition can be:
· THO = TRRC_delay + TPCell_DU + TProcessing +Tsearch_PCell + T∆ +Tmargin ms
· TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPSCell_ DU + Tmargin ms
· TRRC_delay could be different due to different cases including NR SA to EN-DC, EN-DC to EN-DC，NE-DC to NE-DC，NR-DC to NR-DC
· TRRC_delay is the RRC procedure delay as specified in TS 38.331.
· Tprocessing is the SW processing time needed by UE, including RF warm up period.
· T∆ is time for fine time tracking and acquiring full timing information of the target cell.
· Tsearch_PCell and Tsearch_PSCell is the time required to search the target PCell and PSCell.
· TPCell_DU and TPSCell_DU are the interruption uncertainty in acquiring the first available PRACH occasion in the PCell and PSCell.
Proposal 3: Additional interruption may be expected on PCell due to PSCell addition.
Proposal 4: Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell.
Proposal 5: For UE which is already configured with DC, the UE’s behaviour is same when the configured PSCell is same as the original one or not.


	R4-2118426
	ZTE Corporation
	Proposal 1: Take option 1, different requirements for parallel processing cases and sequential processing cases 
Proposal 2: Option 1 and option 1C is preferred.
Proposal 3: Include both 2-step RA and 4-step RA into the new requirements made for handover with PSCell.
Observation 1:  The necessity to define a delay requirement for this case needs further discussion.


	R4-2118441
	Nokia, Nokia Shanghai Bell
	1. In HO with PSCell for NR-DC to NR-DC, parallel processing delay requirements which will reuse legacy HO and PSCell addition will fulfill the delay in this specific case when SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync.
1. Define baseline requirements for HO with PSCell which is in parallel processing for all defined scenarios. 
1. No need to define the ending point of HO with PSCell since PCell HO and PSCell addition performing in parallel and the target PCell and target PSCell have their own ending point respectively. 
1. HO with PSCell RRM requirements can refer to existing handover requirements and PSCell addition requirements directly. 
1. No additional interruption should be defined during HO with PSCell.
1. Both 2-step RA and 4-step RA are applicable for HO with PSCell and no need to mention 2-step or 4-step in HO with PSCell requirements.
1. No additional delay as in option 1 is needed to be introduced for LTE-FR1 EN-DC and FR1-LTE NE-DC
1. Follow the same assumption as legacy HO requirements and do not need to discuss CSI-RS based CFRA


	R4-2118753
	Ericsson
	Proposal 1: 	In Handover with PSCell from NR SA to EN-DC
· Parallel processing shall be the baseline for delay requirements 
· Sequential processing shall be assumed for the following cases
· FFS since the reference timing is not yet determined in RAN2
Proposal 2: 	UE shall be capable of carrying out cell detection and time/frequency refinement for PCell and PSCell in parallel and independent processes. There is only one exception: When PCell timing is unknown to UE but required for determining PSCell SMTC window, then sequential processing of cell detection (but not time/frequency refinement) is allowed.

Proposal 3:		UE shall be capable of software processing and RF warm-up in parallel for PCell and PSCell regardless whether other activities (e.g. cell detection) are carried out in parallel or in sequence.

Proposal 4: 	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)
Proposal 5: 	Tprocessing time for software loading and RF warm-up:
· For NR 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 NR PSCell addition for NR-DC and EN-DC
· 40ms, regardless of FR

Proposal 6: The delay requirement for HO with PSCell shall be specified separately for PCell and PSCell and shall use ending points as PRACH preamble transmission in PCell and PSCell, respectively. 
Proposal 7: Existing handover interruption requirement Tinterrupt is applicable to HO with PSCell.

Proposal 8: No interruption requirement for RF retuning shall be defined for HO with PSCell.

Proposal 9: 	RAN4 shall define delay requirements for HO with PSCell for both 2-step and 4-step RA.

Proposal 10: 	For EN-DC to EN-DC HO with PSCell with either PCell or PSCell under CCA, the delay requirement shall be specified separately for PCell and PSCell, and shall use ending points as PRACH preamble transmission in PCell and PSCell, respectively. 
Proposal 11: RAN4 to specify the currently missing handover delay requirement for handover between E-UTRA PCells on carrier with CCA (band 46).

Proposal 12: 	For NR PSCell change with target NR PSCell under CCA (band n46), the NR PSCell addition requirement in TS 36.133 clause 7.31A.2 can be used as baseline, with the following modification:
· Tprocessing = 20ms when source and target NR PSCells are in same FR
· Tprocessing = 40ms when source and target NR PSCells are in different FRs

Proposal 13:	When PSCC is under CCA, if UE is incapable of simultaneous PRACH preamble transmission in PCell and PSCell, and RACH occasions in PCell and PSCell collide, then UE shall prioritize PRACH preamble transmission on the carrier with CCA. An additional uncertainty term or redefinition of  TIU is introduced for the leg without CCA.


	R4-2118844
	Huawei, Hisilicon
	Proposal 1: Determine the SMTC of PSCell and parallel/sequential assumptions for NR-DC to NR-DC based on following table.
	SMTC configured in
	PSCell reference timing
	Parallel or sequential

	targetCellSMTC-SCG-r16 
	Target PCell
	Sequential

	ReconfigurationWithSync
	Source PSCell
	Parallel

	MO with same frequency and SCS
	Source PCell or PSCell configuring the MO
SMTC of Source PCell if configured by both PCell and PSCell
	Parallel

	None
	Assume SSB with 5 ms
	Parallel



Proposal 2: Determine the SMTC of PSCell and parallel/sequential assumptions for EN-DC to EN-DC based on following table.
	SMTC configured in
	PSCell reference timing
	Parallel or sequential

	RRCConnectionReconfiguration
	Source PSCell or target PCell
	Parallel

	MO with same frequency and SCS
	Source PCell or PSCell configuring the MO
SMTC of Source PCell if configured by both PCell and PSCell
	Parallel

	None
	Assume SSB with 5 ms
	Parallel



Proposal 3: Determine the SMTC of PSCell and parallel/sequential assumptions for NR-SA to EN-DC based on following table. When SMTC is configured in RRCConnectionReconfiguration, on which Cell the reference timing is based should be clarified in RAN2. 
	SMTC configured in
	PSCell reference timing
	Parallel or sequential

	RRCConnectionReconfiguration
	Need clarification by RAN2
	FFS

	MO with same frequency and SCS
	Source PCell 
	Parallel

	None
	Assume SSB with 5 ms
	Parallel



Proposal 4: Define delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively
Proposal 5: For sequential processing, timing sync and SSB processing time for PCell handover shall be considered.
Proposal 6：Delay requirements for HO with PSCell from NR-DC to NR-DC are defined as follows:
THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU  + T∆PCell + Tmargin 
TPSCell= TRRC_delay + Tprocessing + Tsearch_DU+ Tsearch_PSCell + T∆PSCell + TPSCell_ DU + Tmargin ms
Where TRRC_delay = 16 ms. Tsearch_DU is delay uncertainty which could be up Tsearch_PCell + T∆PCell + Tmargin if targetCellSMTC-SCG is configured; Tsearch_DU = 0 otherwise.
Proposal 7:
Delay requirements for HO with PSCell from EN-DC to EN-DC are defined as follows:
THO = TRRC_delay +Tsearch_PCell + TIU + TProcessing 
TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPSCell_ DU + TPCell_DU+ Tmargin ms
Where TRRC_delay = 20 ms, TPCell_DU is the delay uncertainty due to PCell RACH preamble transmission defined in TS 38.213. 
Proposal 8: Delay requirements for HO with PSCell from NR SA to EN-DC with parallel assumption are defined as follows:
THO = TRRC_delay + Tsearch_PCell + TIU + TProcessing 
TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPSCell_ DU + TPCell_DU+ Tmargin ms
Where TRRC_delay = 50 ms, TPCell_DU is the delay uncertainty due to PCell RACH preamble transmission defined in TS 38.213.
Proposal 9: Delay requirements for HO with PSCell from NE-DC to NE-DC are defined as follows:
THO = TRRC_delay + Tsearch_PCell + Tprocessing + TIU + TPSCell_DU + T∆ + Tmargin 
TPSCell= TRRC_delay + Tprocessing + Tactivation_time + TE-UTRAN-PSCell_ DU
Where TRRC_delay = 16 ms, TPSCell_DU is the delay uncertainty due to PSCell RACH preamble transmission defined in TS 38.213.
Proposal 10: Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) for both parallel and sequential processing scenarios.
Proposal 11: No need to define interruption requirements on target PCell due to PSCell addition/change.


	R4-2119218
	MediaTek inc.
	Observation 1: Sequential processing on cell search, timing sync and SSB processing are all needed if UE has never reported the reference cell. However, only sequential processing on timing sync and SSB processing are needed if UE has ever reported the reference cell
And we propose
Proposal 1: Condition of sequential processing in NR SA to EN-DC scenario should be determined after RAN2 have further clarification on corresponding reference timing
Proposal 2: RAN4 to define different requirements for parallel processing cases and sequential processing cases
Proposal 3: RRM requirements are defined for sequential processing in HO with PSCell from NR-DC to NR-DC when only targetCellSMTC-SCG is configured; otherwise, RRM requirements are defined for parallel processing in HO with PSCell from NR-DC to NR-DC, from EN-DC to EN-DC, and from NE-DC to NE-DC 
Proposal 4: Cell search, timing sync and SSB processing time should all be considered when defining requirements for the sequential processing case
Proposal 5: For both parallel processing cases and sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change can perform in parallel
Proposal 6: Tprocessing for PSCell addition/change should follow the legacy rules, i.e., 20ms when source and target cells are in the same FR and 40ms when source and target cells are in different FRs
Proposal 7: The overall Tprocessing for HO with PSCell should be max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) +10ms
Proposal 8: Define delay requirements for HO and PSCell addition/change separately by the time that UE transmits PCell PRACH and PSCell PRACH respectively. No need to define an overall delay requirement
Proposal 9: Delay requirements for HO with PSCell are
· For NR SA to EN-DC, the delay of HO and PSCell addition:
· FFS
· For EN-DC to EN-DC, the delay of HO and PSCell addition:
· THO = TRRC_delay + TProcessing +Tsearch_PCell + TIU 
· TPSCell= TRRC_delay + Tprocessing + Tsearch_PSCell + T∆ + TPCell_ DU + TPSCell_ DU + Tmargin ms
· Where TRRC_delay = 20 ms. TPCell_DU is the delay uncertainty due to PCell RACH preamble transmission defined in TS 38.213. Tmargin =2ms
· For NE-DC to NE-DC, the delay of HO and PSCell addition:
· THO = TRRC_delay + Tprocessing + Tsearch_PCell + T∆+ TIU + TE-UTRAN-PSCell_ DU + Tmargin
· TPSCell= TRRC_delay + Tprocessing + Tactivation_time + TPCell_ DU + TE-UTRAN-PSCell_ DU
· Where TRRC_delay = 50 ms, TPCell_ DU is the delay uncertainty due to PCell PRACH preamble transmission. TE-UTRAN-PSCell_ DU is the delay uncertainty due to PSCell RACH preamble transmission defined in TS 38.213. Tmargin =2ms
· For NR-DC to NR-DC (FR1+FR2 NR-DC), the delay of HO and PSCell addition:
· THO = TRRC_delay + Tprocessing + Tsearch_PCell + T∆_PCell + TIU + Tmargin 
· TPSCell = TRRC_delay+ Tprocessing +Tsearch_PCell + T∆_PCell + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + Tmargin 

· Where TRRC_delay = 16 ms. Tsearch_PCell is time for cell search for the case that sequential processing is needed and UE has never reported the timing reference cell; Tsearch_PCell  = 0 otherwise. T∆_PCell is time for fine-time tracking for the case that sequential processing is needed; T∆_PCell  = 0 otherwise. Tmargin= 2*2ms is time for SSB processing for the case that sequential processing is needed; Tmargin = 2ms otherwise. 

Proposal 10: Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell
Proposal 11: Whether interruption requirements on PCell due to PSCell RF retuning is needed depends on RAN4 conclusion on whether SW processing and RF warm-up can be performed in parallel


	R4-2119581
	Qualcomm Incorporated
	Proposal 1: For the cases where the reference timing of target PSCell’s SMTC is not based on any serving cell, the requirement can allow an additional latency due to sequential processing of PCell SSB search. Here, the additional delay may include 2ms of SSB processing time for the target PCell.
· The RAN4 requirement should not mandate UE sequential processing, i.e. whether to perform SSB search in parallel or in sequence is up to UE implementation.
· Note that ‘the sequential processing’ is a discussion language referring to UE implementations that hold off the target PSCell SSB search until the target PCell SSB detection. 

Proposal 2: 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.

Proposal 3: Extending the UE processing time for NRSA to EN-DC joint handover by 10ms, i.e. Tprocessing = 30ms. 


	R4-2117328
	CATT
	Draft CR: Requirements for HO with PSCell

	R4-2117329
	CATT
	Draft CR: Requirements for HO with PSCell for EN-DC

	R4-2118442
	Nokia, Nokia Shanghai Bell
	DraftCR for HO with PSCell


	R4-2118755
	Ericsson
	Draft CR on HO requirements with PSCell


	R4-2118845
	Huawei, Hisilicon
	Draft CR on introducing RRM requirements for HO with PSCell




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Scenarios for RRM requirement of HO with PSCell
Sub-topic description:
There is no open issue in this sub-topic.


Sub-topic 2-2 Delay requirement design of HO with PSCell
Sub-topic description:  
Open issues and candidate options before e-meeting:
Issue 2-2-1a-1: Condition of parallel processing without considering RACH for NR SA to EN-DC 
· Proposals
· Option 1a (Xiaomi) 
· Sequential processing is assumed if the SMTC of target unknown PSCell is configured in RRCConnectionReconfiguration.
· Parallel processing is assumed if the SMTC of target unknown PSCell is not configured.
· Option 1b (CATT) 
· Parallel processing shall be the baseline for delay requirements 
· Sequential processing shall be assumed for the following cases
· when the NR PSCell to be added is an unknown cell, and the handover command carries NR PSCell SMTC information with E-UTRAN target PCell timing reference for UE 
· Option 1c (Apple) 
· if SMTC of target unknown PSCell is configured in RRCConnectionReconfiguration in targetRAT-MessageContainer, sequential processing shall be assumed regardless of known or unknown LTE PCell; 
· otherwise, if SMTC of target unknown PSCell is not configured, parallel processing shall be assumed.
· Option 2a (vivo) 
· Work on the case where target PSCell is known from UE perspective, and wait for RAN2 conclusions on the signalling design for inter-RAT handover with PSCell.
· when target PSCell is known, parallel processing shall be the baseline for delay requirements
· Option 2b (CMCC, Huawei, MediaTek, Ericsson)
· Wait for further clarification by RAN2
· Option 3 (Nokia)
· [bookmark: _Hlk85810176]Define baseline requirements for HO with PSCell which is in parallel processing for all defined scenarios.  
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 2b. We think the only unclear part is if SMTC is explicitly configured in RRCConnectionReconfiguration. According to the TS 38.331, smtc is defined as “The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on timing reference of EUTRA PCell”.
It seems that the only possible reference cell is the target EUTRA PCell. But this understanding needs to be confirmed by RAN2.

	Qualcomm
	Okay with Option 2b.

	Apple
	Option 1c. If the SMTC of target unknown PSCell is configured in RRCConnectionReconfiguration in targetRAT-MessageContainer, the LTE PCell timing would be used in this case. In TS38.331, it defined that,
targetRAT-MessageContainer
The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters relevant for the target radio access technology. A complete message is included, as specified in the other standard. See NOTE 1
The parameters in this case shall fully follow the TS36.331 spec, and in TS36.331 it stated that,
smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. It is based on timing reference of EUTRA PCell.
Thus, we think target LTE PCell timing shall be used for NR SA to EN-DC case, and this is sequential processing.
If companies are still not sure about RAN2 definition we are also fine to send LS to RAN2 to ask/push for this specific question rather than waiting.

	Ericsson
	We are fine to send LS to RAN2 to ask for clarification as suggested by Apple.

	Xiaomi
	Option 1a or 1c, and we are fine to send LS to RAN2 to confirm the reference cell for NR SA to EN-DC case.

	Intel
	Fine about sending LS for asking for clarification from RAN2.

	Nokia
	We support option 3. For NR SA to EN-DC, we should focus on defining baseline requirements which is in parallel processing currently, then to consider the specific cases for parallel processing which is pending for the clarification by RAN2 and define the requirements if needed.

	vivo
	Option 2a and 2b are both OK.
Note that RAN2 discussion on this issue is on-going in this meeting. No need for LS.
[image: ]
For NR-SA to EN-DC, we think at least there will be some cases that parallel processing is needed. So, we prefer to start work on parallel processing firstly.

	ZTE
	Fine with option 2b.

	CATT
	We think the case for sequential processing is when the NR PSCell to be added is an unknown cell, and the handover command indicates the target PCell timing as the reference of PScell. We are fine to send LS to RAN2 for clarification on the exact case. 

	MTK
	We are fine to send LS to RAN2 to ask for clarification

	
	

	
	

	
	



Issue 2-2-1b: Whether requirements for sequential processing are needed if parallel processing is only possible under certain condition
The purpose of this issue is to have a high-level principle if requirements need to be specified for sequential processing. It is noted that it was agreed at least under certain conditions in NR-DC, sequential processing is unavoidable. 
· Proposals
· Option 1a (CATT, Apple, CMCC, Xiaomi, Intel, Huawei, OPPO)
· RRM requirements for HO with PSCell are defined for both parallel processing cases and sequential processing cases when applicable, irrelevant of deployment scenarios.
· Option 1b (Nokia)
· Define baseline requirements for HO with PSCell which is in parallel processing for all defined scenarios.  
· Consider and define sequential processing requirements with provided certain specific conditions for specific cases when applicable
· Recommended WF
· Agree on Option 1a. 
· Note: Moderators’ understanding is that Option 1a and 1b are almost the same from perspective whether requirements for sequential processing are needed.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	Agree with recommended WF

	Qualcomm
	Option 1a.
Just to clarify sequential vs. parallel processing depending on a higher-layer signaling:
In our understanding, the identified cases where a sequential processing is allowed due to SMTC reference timing dependency between cells across cell group and target/source do not necessarily mean UE can’t deal with cell searches in parallel, i.e. nothing prevents UE implementation from searching SSBs in a parallel manner. This should be a common understanding, and RAN4 requirement shall not mandate UE sequential processing for those cases, i.e. whether to perform SSB search in parallel or in sequence is up to UE implementation.
Having said that, as we are defining UE minimum requirements, we are okay with the idea to allow UE to take advantage of those cases for efficient search in terms of power saving, etc.

	Apple
	Option 1a

	CMCC
	Option 1a. In our understanding, option 1b is not contradict with option 1a, just clarify under which condition that the requirements for sequential processing are applied. RRM requirements for parallel processing are the baseline. For the cases that the conditions of sequential processing are satisfied, the requirements defined for sequential processing are used.

	OPPO
	Option 1a

	Ericsson
	We do not see that 2 options are different and agree with recommended WF.

	Xiaomi
	Option 1a

	Intel
	Option 1a

	Nokia
	We think option 1a and option 1b are aligned, sequential processing should be considered and defined for specific cases when applicable. Currently companies have well understanding on parallel processing as general case, and more discussion is needed for sequential processing on the specific conditions and how to capture in requirements, from the progress of this WI point of view, we should focus on defining baseline requirements which is in parallel processing firstly.

	ZTE
	We agree with the recommended WF.

	CATT
	Option 1a. The requirements can be unified definition. Only add a conditional PCell search time and SFN acquisition time o*(TPCell_search+T∆) in the PScell addition delay, i.e. when PScell is unknown and the target Pcell timing is configured as the reference of PScell SMTC configuration, o=1; otherwise, o=0. 

	MTK
	Option 1a

	
	

	
	



Issue 2-2-2a: How the requirements for parallel processing and sequential processing are defined without considering Tprocessing and RA procedures
· Proposals
· Option 1: (CATT, Apple, CMCC, Xiaomi, Huawei, OPPO, ZTE, MTK)
· [bookmark: _Hlk80796787]Different requirements for parallel processing cases and sequential processing cases 
· Option 2: (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.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 1. Different requirement could mean that certain component in the requirements have different values. E.g. Twaiting = 0 for parallel processing (targetcellSMTC-SCG-r16 is not configured). In this way there is no need to have separate clauses for parallel processing and sequential processing specifically. 

	Qualcomm
	The issue and Options are not really clear to us. If this is about how to formulate the requirements as mentioned by Huawei, we are okay with Huawei’s approach.

	Apple
	Option 1. Regarding option2, we can have separate technical discussion for parallel and sequential processing respectively, but we can consider which part of requirement could be shared between parallel and sequential processing in the CR stage(also need some conclusion from issue 2-2-5, because if separate ending points would be used, we agree that PCell HO delay would not be different between parallel and sequential processing).

	CMCC
	Option 1. 

	OPPO
	Option 1. 

	Ericsson
	Our understanding is close to option 2 based on our understanding of the issue. 

	Xiaomi
	Option 1

	Intel
	Option 2.  We prefer to define separate requirement for HO of PCell and PSCell addition. In previous, if we define the total delay which involves several procedures, these procedures are mixed together and hard to split. Since in legacy, the delay requirement is defined for them separately and it’s easy to test them. If we define a total delay requirement for HO with PSCell, the longest time will be chosen. Suppose that the delay for HO with PCell is shorter, however, we will use the longer delay of PSCell as the delay for HO of PCell, it’s not accurate. 

	Nokia
	We think that sequential processing should be considered and defined for specific cases when applicable. However, more discussion is needed for sequential processing on the specific conditions and how to capture in requirements. From the progress of this WI point of view, we should focus on defining baseline requirements which is in parallel processing firstly, then to discuss the requirements for sequential processing.

	vivo
	We prefer option 1. For option2, the timeline for sequential processing needs to be considered, and therefore PCell and PSCell cannot be considered separately.

	ZTE
	Option 1.

	CATT
	Option 1. Same as issue 2-2-1b, the parameters in the requirements can be different, but the requirements definition can be unified. 

	MTK
	Prefer option 1

	
	



Issue 2-2-2b-1: Timeline for parallel processing delay requirements without considering Tprocessing and RA procedures
This issue focus on timeline of parallel processing.
· Proposals
· Option 1 
· For parallel processing cases, PCell HO and PSCell addition are performed in parallel independently
· Recommended WF
· Agree on Option 1.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	Support option 1.

	Qualcomm
	Option 1. Is there any different interpretation of ‘parallel processing’ than Option 1?
One clarification: Option 1 doesn’t really mean UE doesn’t need any relaxation due to two SpCell mobility handling, which might be subject to further discussion.

	Apple
	Agree with recommended WF.

	CMCC
	OK with recommended WF.

	OPPO
	Support Option 1.

	Ericsson
	Agree with recommended WF

	Xiaomi
	OK with option 1

	Intel
	Support Option 1.

	Nokia
	We are fine with the recommended WF.

	vivo
	Support the recommended WF.

	ZTE
	Agree with the recommended WF.

	CATT
	Fine with the recommended WF. 

	MTK
	Agree the WF

	
	



Issue 2-2-2b-2: Timeline for sequential processing delay requirements without considering Tprocessing and RA procedures
In the last meeting, following was agreed. It is FFS what procedures need sequential processing and if additional margin shall be added.
· In HO with PSCell for NR-DC to NR-DC
· Parallel processing shall be the baseline for delay requirements 
· Sequential processing shall be assumed for the following cases
· Case 1: If SMTC of target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync.
· Sequential processing is used for cell search and [timing sync]. FFS if additional margin shall be added.
For this issue, the proposals at least apply to sequential processing for NR-DC to NR-DC case 1. It may be also applicable to other sequential processing cases. The default is parallel processing except the procedures listed in this issue.
· Proposals
· Option 1 (CATT)
· Tsearch_PCell + T∆_PCell + Tmargin_PCell + Tsearch_PSCell + T∆_PSCell + Tmargin_PSCell
· Option 2 (Apple)
· Sequential processing is used for cell search, fine timing tracking and SSB processing margin
· Option 3 (CMCC)
· Sequential processing is used for cell search and timing, while for other procedures (e.g. RACH) need to be performed in parallel
· Option 4 (Intel)
· Cell search, fine time tracking and SSB processing time for PCell handover and PSCell addition will be performed in sequence. Specially, if target PCell is known, cell search time of PCell can be skipped.
· Option 5(vivo)
· Sequential processing is used for cell search and SSB processing, but not for finer timing/frequency synchronization.
· Option 6 (Huawei)
· For sequential processing, timing sync and SSB processing time for PCell handover shall be considered.
· Option 7 (ZTE)
· Sequential processing of cell search, timing sync and SSB processing time for PCell handover and PSCell addition. 
· Option 8 (Ericsson)
· Sequential processing of cell detection (but not time/frequency refinement) is allowed
· Option 9 (MediaTek)
· Cell search, timing sync and SSB processing time should all be considered when defining requirements for the sequential processing case
· Option 10 (Qualcomm)
· For the cases where the reference timing of target PSCell’s SMTC is not based on any serving cell, the requirement can allow an additional latency due to sequential processing of PCell SSB search. Here, the additional delay may include 2ms of SSB processing time for the target PCell.
· Recommended WF
· Agree on at least cell search for PCell is performed in sequential
· Further discuss if other procedures need to be processed in sequential, including fine time/frequency tracking, SSB processing time for PCell handover, PSCell addition etc.
· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 6, and we think option 2/4/6/7/9/are similar that at least for unknown case, Cell search, timing sync and SSB processing time shall be considered for sequential processing cases. 

	Qualcomm
	Support Option 8 and 10.
The reason we allow a sequential processing is because the reference timing of target PSCell’s SMTC is not based on any serving cell, i.e. in order for UE to obtain a target cell’s SMTC position in time without an exhaustive search, UE may want to find another target cell’s SSB. Therefore, RAN4 requirement can allow the additional latency for SSB detection. Here, SSB detection doesn’t include fine time/frequency acquisition.

	Apple
	Fine with option 2/4/6/7/9. The proposals in option 2/4/6/7/9 are similar.

	CMCC
	We are open to discussion. In our view, the reason to have sequential processing is that the timing of target PSCell is based on the timing of the target PCell, that‘s why we propose option 3, but we are open to discussion.

	OPPO
	Fine with option 2/4/6/7/9. Cell search, timing sync and SSB processing time shall be considered

	Ericsson
	Similar view as QC. Support option 8 and 10.

	Xiaomi
	The cell search time, fine time tracking and time for margin for PCell HO and PSCell addition are performed in sequentially

	Intel
	Option 2/4/6/7/9 are similar, fine with them. Specially, if target PCell is known, cell search time of PCell can be skipped.


	Nokia
	We think cell search, timing sync and SSB processing time need to be considered in sequential processing. Option 2/4/6/7/9 are similar.

	vivo
	We see option 5/8/10 are similar.
Support recommended WF.

	ZTE
	Support 2/4/6/7/9.

	CATT
	Same as issue 2-2-1b, when target PCell timing is used for reference of PScell, the sequential processing is used for cell search and SFN acquisition. 

	MTK
	Support option 2&4&9. 

UE has ever reported the reference cell
Tconfig_PSCell = TRRC_delay+ Tprocessing + T∆_ PScell + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2*2 ms

UE has never reported the reference cell
Tconfig_PSCell = TRRC_delay+ Tprocessing +Tsearch_PScell+ + T∆_ PScell + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2*2 ms2


	
	



Issue 2-2-2c: SMTC for target NR PSCell
· Proposals
· Option 1 (Apple)
· 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, 
· UE uses the SMTC in the MO having the same SSB frequency and subcarrier spacing as target PSCell if either source PCell or source PSCell configured this MO, or
· UE uses the SMTC in the MO from source PCell if both source PCell and source PSCell configured MOs having the same SSB frequency and subcarrier spacing as target PSCell, or
· UE assumes 5ms as SSB periodicity for target PSCell if neither source PCell nor source PSCell configured MOs having the same SSB frequency and subcarrier spacing as the target PSCell.
· In HO with PSCell for NR SA to EN-DC, if SMTC of target unknown PSCell is not configured, 
· UE uses the SMTC in the MO having the same SSB frequency and subcarrier spacing as target PSCell, or
· UE assumes 5ms as SSB periodicity for target PSCell if source PCell didn’t configure MO having the same SSB frequency and subcarrier spacing as the target PSCell.
· In HO with PSCell for EN-DC to EN-DC, if SMTC of target unknown PSCell is not configured, 
· UE uses the SMTC in the MO having the same SSB frequency and subcarrier spacing as target NR PSCell if either source LTE PCell or source NR PSCell configured this MO, or
· UE uses the SMTC in the MO from source LTE PCell if both source LTE PCell and source NR PSCell configured MOs having the same SSB frequency and subcarrier spacing as target NR PSCell, or
· UE assumes 5ms as SSB periodicity for target NR PSCell if neither source LTE PCell nor source NR PSCell configured MOs having the same SSB frequency and subcarrier spacing as the target NR PSCell.
· 
· Option 2 (Huawei)
· The SMTC of PSCell and parallel/sequential assumptions for NR-DC to NR-DC
	SMTC configured in
	PSCell reference timing
	Parallel or sequential

	targetCellSMTC-SCG-r16 
	Target PCell
	Sequential

	ReconfigurationWithSync
	Source PSCell
	Parallel

	MO with same frequency and SCS
	Source PCell or PSCell configuring the MO
SMTC of Source PCell if configured by both PCell and PSCell
	Parallel

	None
	Assume SSB with 5 ms
	Parallel



· The SMTC of PSCell and parallel/sequential assumptions for EN-DC to EN-DC
	SMTC configured in
	PSCell reference timing
	Parallel or sequential

	RRCConnectionReconfiguration
	Source PSCell or target PCell
	Parallel

	MO with same frequency and SCS
	Source PCell or PSCell configuring the MO
SMTC of Source PCell if configured by both PCell and PSCell
	Parallel

	None
	Assume SSB with 5 ms
	Parallel



· The SMTC of PSCell and parallel/sequential assumptions for NR-SA to EN-DC
	SMTC configured in
	PSCell reference timing
	Parallel or sequential

	RRCConnectionReconfiguration
	Need clarification by RAN2
	FFS

	MO with same frequency and SCS
	Source PCell 
	Parallel

	None
	Assume SSB with 5 ms
	Parallel



· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	Option 1 and option 2 are mostly the same. Only different part is for NR SA to EN-DC, the reference cell and parallel/sequential assumption need to be confirmed by RAN2. 

	Qualcomm
	Let’s just first agree to common cases between Option 1 and Option 2.

	Apple
	Option 1.  We also proposed that when SMTC is not configured for target PSCell explicitly, the parallel processing shall be assumed.
This issue shall be discussed for the case when SMTC is not configured. When STMC is configured, the reference timing and processing method has already covered in other issues (e.g.,Issue 2-2-1a-1) and in previous agreed WF. 

	Nokia
	We support option 2 in generally. One clarification for the NR-DC to NR-DC, if targetCellSMTC-SCG-r16 is configured without ReconfigurationWithSync, then sequential processing is assumed.

	vivo
	Agree with most parts of option 1 and 2.
In option 1, for the case when both source Pcell and PSCell are configured with MO that is same as target PSCell, we think it can be up to UE implementation which MO to use. In most cases these 2 MOs are same.
For NR SA to EN-DC, agree with Huawei that we need to firstly discuss this in RAN2.

	CATT
	Generally fine with option 2. Need RAN2 clarification on the case when the SMTC configuration of PScell need target PCell timing as reference. 

	MTK
	Share the same view with QC

	
	

	
	

	
	

	
	

	
	

	
	

	
	




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, Huawei, MTK)
· 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)
· 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)
· 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.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 4 from requirements perspective. 

	Qualcomm
	Options do not look mutually exclusive. It would be better to see/compare HO w/ PSCell timelines for parallel and sequential processing scenarios first.

	Apple
	Option 2. When sequential processing is used, the RF tuning for PSCell addition might be performed after DL synchronization on target PCell (could save power at UE). In order to consider all the possibilities of UE implementation, we shall allow UE to either tune RF for PCell and PSCell at same timing or at different timing in case of sequential processing. We cannot agree with option1, it forces UE to tune RF at the same time for PCell and PSCell; but option 2 can allow both implementations.

	Ericsson
	We support option 1.

	Xiaomi
	It is up to UE implementation, both parallel and sequential are possible for UE SW processing and RF warm-up. From requirement perspective, we support option 2.

	Intel
	Fine with option 1 and option 3. Option 1 and option 3 are not conflicting each other. Option 1 indicate that UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel(perform independent).
Option 3 also indicate that for  Tprocessing, there is no dependency between PCell handover and PSCell addition/change, then Tprocessing  can be used for PCell handover and PSCell addition respectively. It just specified that there is no need to define a total delay of Tprocessing for HO with PSCell.


	Nokia
	We support option 3. In HO with PSCell, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel, and we do not need to define a unified Tprocessing, PCell HO and PSCell addition delay requirements has defined Tprocessing respectively. 

	vivo
	Agree with Qualcomm. This might depend to the considered timeline, especially for the sequential case.
For parallel case, we think companies can align. Therefore, it is proposed to agree on parallel case first based on wording in option 1, and FFS sequential case. 

	CATT
	Option 1. For both handover delay and PScell addition delay, the processing time can be defined as Tprocessing=max(Tprocessing for handover, Tprocessing for PSCell addition). Even for sequential processing, no additional Tprocessing is needed. 

	MTK
	Option 1. We should take the longer one between Tprocessing for handover and Tprocessing for PSCell addition

	
	

	
	

	
	

	
	




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)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 2a: (Ericsson)
· 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)
· 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)
· 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.
· Option 5: (vivo)
· For HO with PSCell from NR-SA to EN-DC, UE processing time is 50ms for the PCell handover, and UE processing timing is re-used from NR PSCell change for the PSCell addition, i.e. 20ms when source PCell and target PSCell is in the same FR, and 40ms when source PCell and target PSCell is in different FR.
· For HO with PSCell from EN-DC to EN-DC, re-use the Tprocessing defined in R15/16 PSCell change requirements.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 1 but can compromise to consider extra margin to move forward. It is suggested to discuss in case by case manner. It is hard to summarize a general principle that can apply to all. For NR-DC and NE-DC, there is no RAT change or FR change according to the agreed scenario. For EN-DC to EN-DC, there is no RAT change. 

	Qualcomm
	Support Option 4. We have a similar view as Huawei. For the X in Option 4, we are open to including ‘0’ for a further down-selection between, e.g. 0 and 5 later on.

	Apple
	Option 1. 

	OPPO
	Option 1.

	Ericsson
	We support option 2a as software processing and RF warm-up depend on source and target cell configuration.

	Xiaomi
	Option 1

	Intel
	Support option 2a and 2b. As commented in Issue 2-2-3a, they are not conflicting. Option 2a specify Tprocessing for PCell and PSCell. Option 2b specify that there is no need to define a total delay. Tprocessing can be used for PCell and PSCell respectively.

	Nokia
	We support option 2b. Tprocessing should follow the definition in PCell HO and PSCell addition/change respectively. 

	vivo
	Regarding whether to define unified Tprocessing, we support 2a/2b, but can compromise to option 1/3/4 to allow a set of unified requirements. 
Regarding how to define baseline requirements for Tprocessing, most part of option 2a is also acceptable, except 3rd and 5th bullets for the interRAT HO case. We prefer to 
re-use 50ms as a new LTE cell setup time, i.e. NE-DC PSCell addition warm-up time, and 
20ms when source PCell and target PSCell is in the same FR, and 
40ms when source PCell and target PSCell is in different FR.
Regarding additional margin in option 3/4, we are generally OK.
Therefore a new option is proposed below.
Option 6:
Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + X ms
For intra-RAT HO (i.e. NE-DC to NE-DC, NR-DC to NR-DC, EN-DC to EN-DC),
•	Tprocessing for PCell/PSCell is 20ms for NR target with NR source cell in same FR (without FR mode switch)
•	Tprocessing for PCell/PSCell is 40ms for NR target with NR source cell in different FR (FR mode switch)
•	Tprocessing for PCell is 20ms for E-UTRA target with E-UTRA source cell
•	FFS Tprocssing for PSCell in NE-DC to NE-DC
For inter-RAT HO (i.e. NR-SA to EN-DC),
•	Tprocessing is 50ms as a new LTE cell setup time, i.e. same as NE-DC PSCell addition warm-up time, and 
•	Tprocessing is 20ms when source PCell and target PSCell is in the same FR, and 
•	Tprocessing is 40ms when source PCell and target PSCell is in different FR.


	CATT
	Option 1. Same as issue 2-2-3a. 

	MTK
	Option 3 and also OK with Huawei’s proposal. Option 3 is applying 10ms margin for all scenarios.
But we are o.k. to discuss the margin case by case.

	
	

	
	

	
	




Issue 2-2-3c: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in sequential
It further depends on conclusion of Issue 2-2-3a whether this is needed or not.
· Proposals
· Option 1: (Apple)
· Tprocessing for HO with PSCell = sum (Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 2: (CATT)
· The Tprocessing for HO with PSCell is sum Tprocessing for PCell HO and Tprocessing for PSCell addition/ change, or equal to Tprocessing for PCell HO for sequential processing.
· Option 3: (Huawei)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 4: (Intel)
· 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 5: (MTK)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + 10ms
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 3. This is also related to above issues.

	Qualcomm
	As we suggested in Issue 2-2-3a, it would be better to see/compare HO w/ PSCell timelines for parallel and sequential processing scenarios first.

	Apple
	Option 1 as the worst case. But this issue also up to the conclusion from issue 2-2-3a.

	OPPO
	Option 1 or 5.

	Ericsson
	Pending on issue 2-2-3a

	Xiaomi
	Either option 1 or option 5 can be considered.

	Intel
	similar view as before.

	Nokia
	As we commented in issue 2-2-3a, we think UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel. 

	vivo
	For sequential case, we think UE may find some time to perform RF Re-tuning for PSCell when UE is performing cell search in PCell. Therefore, we do not think summation is always needed. We think the issue can be discussed in a case by case manner. Suggest FFS on this issue.

	CATT
	Same as issue 2-2-3a, we suggest the SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel. 

	MTK
	Option 5 and also OK with Huawei’s proposal. Option 5 is applying 10ms margin for all scenarios.
But we are o.k. to discuss the margin case by case.

	
	

	
	

	
	




Issue 2-2-3e: Tprocessing for PSCell addition/change
It is for common understanding of existing PSCell addition/change requirements. Tprocessing for HO with PSCell, if it is to be specified explicitly, can be derived by following principles to be decided in Issues 2-2-3a, 2-2-3b and 2-2-3c.
· Proposals
· Option 1: (Apple)
· 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 FR1
· 40ms, when NR PSCell is in FR2
· Option 2 (Ericsson): 
· For NR 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 NR PSCell addition for NR-DC and EN-DC
· 40ms, regardless of FR
· Option 3 (CATT): 
· 20ms for the cases that PSCells before and after handover with PSCell are in the same FR; 40ms for the cases that PSCells before and after handover with PSCell are in different FRs
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	It is suggested to discuss this Tproccessing in case by case manner. From our understanding, for DC to DC case, from UE’s perspective, they are all considered as PSCell change.
For NR-DC to NR-DC 
Tproccessing = 20
For EN-DC to EN-DC
Tproccessing = 20, when source and target PSCell are in the same FR
Tproccessing = 40, when source and target PSCell are in different FR
For NE-DC to NE-DC 
Tproccessing = 20
For NR SA to EN-DC
Tproccessing = 20, when source and target PSCell are in the same FR
Tproccessing = 40, when source and target PSCell are in different FR


	Qualcomm
	Support Option 2.
And for “For NR PSCell change for NR-DC and EN-DC”, we’d like to add [X]ms on top. Here, X can be ‘0’ or ‘5’, and the down-selection can be made later as we suggested in Issue 2-2-3b.

	Apple
	Support Option 1 and option 4. option 1 is technically same as the following option 4:
Option 4:
·  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

	OPPO
	Option 1 is fine.

	Ericsson
	We are fine with option 2 or option 4

	Intel
	Fine with option 2 and option 4.

	Nokia
	Tprocessing for PSCell addition/change in HO with PSCell will follow the current definition in PSCell addition/change. Since we will only consider FR1+FR2 NR-DC, option 1 and option 4 are talking the same thing. We are fine.

	vivo
	Maybe firstly companies may need to align understanding on the difference between PSCell addition and PSCell change. Currently we share same view as Huawei and CATT. 
Regarding HW’s proposal, 
1. We are not sure about NE-DC to NE-DC case and suggest FFS for this.
2. For NR-SA to EN-DC, we think it is equivalent to PSCell change or PCell Handover in NR side and NE-DC PSCell addition at LTE side.

	ZTE
	Option 4 is more clearer to us.

	CATT
	Support Option 3 and option 4 which are the same. 

	MTK
	Ok with option 4

	
	

	
	

	
	




Issue 2-2-5: Ending point of the delay requirement for HO with PSCell
· Proposals: 
· Option 1 (Apple): 
· the later timing between “timing when UE shall be capable to transmit PRACH preamble towards target PCell” and “the timing when UE shall be capable to transmit PRACH preamble towards target PSCell”.
· Option 2a (Ericsson, Apple, OPPO, Huawei, MTK): 
· Defining delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
· Option 2b (Intel):
· In both parallel processing cases and sequential processing cases, define the delay requirement for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH, respectively.
· Option 3a (Nokia):
· No need to define the ending point of HO with PSCell since PCell HO and PSCell addition performing in parallel and the target PCell and target PSCell have their own ending point respectively. 
· Option 3b (CATT):
· The requirements are defined as “the UE shall be capable to transmit PRACH preamble towards target PCell no later than…., and shall be capable to transmit PRACH preamble towards target PSCell no later than….”, not need clearly defining ending point of the delay requirement for HO with PSCell.
· 
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 2a and option 3b (in details)

	Qualcomm
	Okay with Option 2a.
With Option 1, sequential processing-based requirements can be unnecessarily extended.

	Apple
	Support Option 1 but can compromise to option 2a.

	OPPO
	Option 2a. 

	Ericsson
	Option 2a

	Xiaomi
	Option 2a

	Intel
	Option 2a and 2b are similar. Support both of them.

	Nokia
	We support option 3a. when looking at option 2a, 2b and 3b, if it means that the ending point of HO with PSCell will be defined for PCell HO and PSCell addition/change separately and follow the current definition of PCell HO and PSCell addition/change, then, we think option 2a/2b/3a/3b are well aligned.

	vivo
	We see option 2a,3a, 3b are similar.
We think option 1 should be considered for the sequential case.

	ZTE
	Support option 2a.

	CATT
	Option 3b. In our understanding, option 2a, 2b, 3a, 3b are in the same view, but option 3b gives the suggested context in the specification. 

	MTK
	Support option 2a.

	
	

	
	




Issue 2-2-8: Delay requirements design
It is moderator’s understanding that it would be too difficult to discuss and agree on variety of proposals for delay requirements. Thus, Moderator would like to suggest to decide high level principles on how requirements for HO with PSCell should be specified, e.g., reusing existing requirements as much as possible, or defining new dedicated requirements for HO with PSCell. 
The details of delay requirements can be part of CR discussion. 
· Proposals
· Option 1 (CATT, Ericsson, Huawei): 
· New HO with PSCell RRM requirements are specified in dedicated sections.
· Option 2 (Nokia): 
· HO with PSCell RRM requirements can refer to existing handover requirements and PSCell addition requirements directly
· Option 3 (vivo): 
· For HO with PSCell from EN-DC to EN-DC, no new requirement is defined. Clarify in the spec that parallel processing of handover and PSCell addition/change is considered, and UE is required to meet the EUTRA handover delay requirements specified in TS 36.133 clause 5.1 for the PCell handover, and to meet the NR PSCell Change requirements for the case of PSCell in clause 8.11 of TS 38.133.
· For HO with PSCell from NR-DC to NR-DC, in case parallel processing is assumed, no new requirement is defined. Clarify in the spec that parallel processing of handover and PSCell addition/change is considered, and UE is required to meet the NR handover delay requirements specified in TS 36.133 clause 5.1 for the PCell handover, and to meet the NR PSCell change requirements for the case of PSCell in clause 8.11 of TS 38.133
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 1 and also agree that some part could be refer to existing requirements if possible.

	Qualcomm
	In principle, okay with Option 1.

	Apple
	Support Option 1.

	CMCC
	Option 1.

	OPPO
	Option 1 is fine.

	Ericsson
	Support option 1

	Xiaomi
	Option 1

	Intel
	Option 1.

	Nokia
	We support option 1 and option 2, dedicated section for HO with PSCell RRM requirements could be reserved and the requirements will refer to existing handover requirements and PSCell addition requirements directly for parallel processing, further extension for sequential processing with specific conditions if applicable.

	vivo
	Options are not mutually exclusive. 
Support option 1, 2, 3.


	ZTE
	We support option 1.

	CATT
	Option 1. The HO with PScell requirements are defined in a dedicated section. But in the section, the handover and PScell addition delay time are defined separately as discussed in issue 2-2-5. The handover delay can refer to the current requirements except RRC processing delay and Tprocessing. PSCell addition requirements can refer to the current requirements except RRC processing delay and Tprocessing , and adding o*(TPCell_search+T∆) in the PScell addition delay as discussed in issue 2-2-1b. 

	MTK
	Option 1.

	
	




Sub-topic 2-3 Interruption requirement design of HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-2a: Interruption requirements, similar as Tinterrupt for in legacy handover requirements, for HO with PSCell
The issue is focus on data service interruption as in handover, not the interruption caused by RF tuning/re-tuning.. 
· Proposals
· Option 1: (CATT, Apple, Xiaomi, OPPO, Nokia, Ericsson, MTK)
· Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell addition/change.
· Recommended WF
· Agree on option 1.

· 1st round Comment collection:
	Company
	Comments

	Qualcomm
	Okay with Option 1 for PCell. 
For PSCell, we don’t quite understand what “No interruption is defined for PSCell addition/change” exactly means. Please elaborate on it.

	Apple
	Agree with recommended WF.

	OPPO
	Agree with recommended WF.

	Ericsson
	Option 1

	Xiaomi
	Option 1

	Intel
	Agree with recommended WF.

	Nokia
	We are fine with the recommended WF. 

	vivo
	Agree with recommended WF.

	ZTE
	Agree with the recommended WF.

	CATT
	Support the recommended WF. 

	MTK
	Agree the recommended WF

	
	

	
	

	
	



Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning
· Proposals
· Option 1 (Nokia, MTK, Ericsson, Huawei)
· No additional interruption requirements should be defined during HO with PSCell
· Option 2 (Apple, Xiaomi)
· If sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 
· If parallel processing is used for HO with PSCell, no need to define interruption requirement.
· Option 3 (OPPO)
· Additional interruption may be expected on PCell due to PSCell addition
· Option 4 (MTK)
· Whether interruption requirements on PCell due to PSCell RF retuning is needed depends on RAN4 conclusion on whether SW processing and RF warm-up can be performed in parallel
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We support option 1. If addition interruption due to separate PSCell RF tuning is considered, it could interrupt the SSB / PRACH or following message in PCell, which makes the processer unpredictable.

	Qualcomm
	Option 1.

	Apple
	Option 2. This issue is also relevant to issue 2-2-3a. When sequential processing is used, the RF tuning for PSCell addition might be performed after DL synchronization on target PCell (could save power at UE). In order to consider all the possibilities of UE implementation, we shall allow UE to either tune RF for PCell and PSCell at same timing or at different timing in case of sequential processing. We cannot agree with option1, it forces UE to tune RF at the same time for PCell and PSCell; but option 2 can allow both implementations for sequential processing.

	OPPO
	Option 2 and 3. Similar view as Apple’s, for sequential processing, additional interruption is expected on PCell.

	Ericsson
	Option 1.

	Xiaomi
	Option 2, if sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition.

	Intel
	Prefer option 1.

	Nokia
	We support option 1, no additional interruption requirements for HO with PSCell should be introduced.

	vivo
	Support option 1. No need to consider this part as provided in our timeline. 
But also ok with option 4. 

	CATT
	Support option 1. Same as issue 2-2-3a. 

	MTK
	Support option 1.

	
	

	
	

	
	




Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
· Proposals
· Option 1a (ZTE, Ericsson): 
· RAN4 shall define delay requirements for HO with PSCell for both 2-step and 4-step RA.
· Option 1b (CATT, vivo, Nokia): 
· 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.
· Option 2 (Apple): 
· For requirement of HO with PSCell, RAN4 starts the discussion with 4 step RACH first and FFS on 2 step RACH.
· Recommended WF
· Further discussion.

· 1st round Comment collection:
	Company
	Comments

	Qualcomm
	RAN4 can first start from Option 2, and see if Option 1b is feasible. 

	Apple
	Support Option 2 but we can compromise to option 1c since the ending point is defined as when UE transmit the RACH preamble.
Option 1c:
No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell. 

	OPPO
	Option 2 is fine.

	Ericsson
	We support option 1a. We are also fine with option 1b if separate sections are agreed for HO with PSCell. 

	Xiaomi
	Option 1c proposed by Apple is fine for us

	Intel
	Fine with option 1b or 1c. No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.

	Nokia
	We support option 1b and 1c, RACH procedure does not impact the requirements for current PCell Handover and PSCell addition, and both 2-step RA and 4-step RA are applied for current PCell Handover and PSCell addition. The same applicability should be applied for HO with PSCell, we may add HO with PSCell requirements in section 3.6.8 for the Applicability of 2-step RA and 4-step RA in RRM requirements.

	vivo
	Support option 1b but also OK with option 1c.

	ZTE
	We support option 1a. Option 1b and 1c are also acceptable.

	CATT
	Option 1b. Since the ending point is defined as PRACH transmission, the requirements should be defined regardless 2-step RACH or 4-step RACH. 

	MTK
	Prefer option 2 and o.k. with option 1c.

	
	

	
	

	
	



Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· Proposals
· Option 1 (Apple,): 
· 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 2 (Nokia): 
· No additional delay as in option 1 is needed to be introduced for LTE-FR1 EN-DC and FR1-LTE NE-DC
· Option 3 (CATT): 
· 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.
· Option 4 (ZTE): 
· The necessity to define a delay requirement for this case needs further discussion.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Huawei
	We are fine with option 1 and 3.

	Qualcomm
	Okay with Option 3, and “adding clarification that additional uncertainty delay” in Option 3 can be based on Option 1.

	Apple
	Option 1. All the rules have been clearly defined in RAN1 spec, RAN4 only needs to clarify that under which condition the uncertainty shall be used. 

	Nokia
	We support option 2. We do not think RAN4 need to introduce the additional delay for this case, but we are open to further discuss this issue whether delays may need to be introduced for LTE-FR1 EN-DC and FR1-LTE NE-DC in RAN4. 

	vivo
	OK with option 3 for the case from EN-DC to EN-DC.  For NE-DC to NE-DC, clarification on legacy requirements are needed.

	CATT
	Option 3. 

	MTK
	Agree option 1

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Issue 2-4-4: CSI-RS based CFRA
· Proposals
· Option 1 (Apple): 
· If CSI-RS based CFRA is used for RACH on PSCell, the additional CSI-RS measurement and the CSI-RS to RO association period shall be considered. 
· Option 2 (vivo): 
· CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.
· Option 3 (Nokia): 
· Follow the same assumption as legacy HO requirements and do not need to discuss CSI-RS based CFRA
· Option 4 (CATT): 
· Do not consider CSI-RS based CFRA for handover with PSCell in this WI.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Qualcomm
	Okay with Option 2, 3, and 4.

	Apple
	Option 1 since CSI-RS CFRA is also a use case supported in RAN1/RAN2. If companies concern on the timeline of such discussion, we can also compromise to following option 1a:
Option 1a:
Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.

	Xiaomi
	Fine with option 2, 3, 4

	Nokia
	We support option 3 and option 4, we do not need to consider and discuss CSI-RS based CFRA in this WI.

	CATT
	Option 4. In our understanding, CSI-RS based CFRA is not supported in physical layer specification. So we suggest not considering CSI-RS based CFRA in this WI. 

	MTK
	Option 4.

	vivo
	Support option 2 but also OK with option 3, 4. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Sub-topic 2-5 Requirements for NR-U
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5-1: Requirements for HO with PSCell for NR-U
· Proposals
· Option 1 (Apple): 
· 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): 
· For EN-DC to EN-DC HO with PSCell with either PCell or PSCell under CCA, the delay requirement shall be specified separately for PCell and PSCell, and shall use ending points as PRACH preamble transmission in PCell and PSCell, respectively. 
· RAN4 to specify the currently missing handover delay requirement for handover between E-UTRA PCells on carrier with CCA (band 46).
· For NR PSCell change with target NR PSCell under CCA (band n46), the NR PSCell addition requirement in TS 36.133 clause 7.31A.2 can be used as baseline, with the following modification:
· Tprocessing = 20ms when source and target NR PSCells are in same FR
· Tprocessing = 40ms when source and target NR PSCells are in different FRs
· When PSCC is under CCA, if UE is incapable of simultaneous PRACH preamble transmission in PCell and PSCell, and RACH occasions in PCell and PSCell collide, then UE shall prioritize PRACH preamble transmission on the carrier with CCA. An additional uncertainty term or redefinition of TIU is introduced for the leg without CCA.
· Recommended WF
· Further discussion in the 1st round.

· 1st round Comment collection:
	Company
	Comments

	Qualcomm
	We are okay with kind of a phased approach to streamline the discussion on essential issues in licensed band. However, it would be good to add issues brought up by companies to the list that shall be discussed later so that nothing falls through the cracks.
For the issues on Option 2,
1) Prioritization of PRACH between Licensed and Unlicensed carriers (on the last main bullet)
We understand the reason and it makes sense to us. However, we are not yet confident in defining UE behavior in RAN4 spec. If the proposed prioritization doesn’t really violate RAN1/2 spec (which we need a further check), and if no special reason to prioritize licensed carrier over unlicensed one, UE will likely do the same as the proposal. However, we are not really sure if this can be applied universally irrespective of other factors. If this needs to be specified, it should be also discussed/determined whether the proposed prioritization rule is applicable to this specific case or not.
2) Tprocessing (on the third main bullet)
Looks okay and natural. 
3) Missing HO (on the second bullet)
We don’t fully understand what this “E-UTRA PCells on carrier with CCA” exactly mean. Please elaborate on it a bit.
4) Ending points (on the first bullet)
Okay with the proposal, and it should be consistent with the principle of “HO with PSCell on licensed band”

	Apple
	Option 1.

	Ericsson
	We do not agree with option 1. Considering the remaining time left for Rel-17 completion, we feel there is not enough time for phased approach.
@QC: regarding 2nd bullet, I am sorry, it is a mistake from my side. LTE do not support source and target cell on unlicensed carrier for PCell. In other words, LTE PCell in licensed carrier only supported and unlicensed carrier is not supported. 
Please find the updated proposal highlighted in Yellow (and strike through) in the above options.

	CATT
	Option 1. 

	MTK
	Option  1.

	vivo
	We are not sure if HO w PSCell is the only aspect of requirements that needs to consider NR-U scenario. 
We think NR-U related issue can be discussed in R18.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Companies’ views collection for 1st round 
Open issues 
Comments are collected in section 1.2.


CRs/TPs comments collection
Companies are encouraged to provide comments on the structure of requirements. Comments on delay requirements are also welcome though it is not the focus in the 1st round discussion.
	CR/TP number
	Comments collection

	R4-2117328
R4-2117329
	Huawei: All these CRs depend on the conclusion of above issues.

	
	

	
	

	R4-2118442
	

	
	

	
	

	R4-2118755
	

	
	

	
	

	R4-2118845
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 2-2 Delay requirement design of HO with PSCell
	
	Status summary 

	Issue 2-2-1a-1: Condition of parallel processing without considering RACH for NR SA to EN-DC 

	Majority companies are fine to send LS to RAN2 asking for clarification.
During GTW online session,
· Session chair: consider to send LS to RAN2 if feedback is needed and RAN2 decisions are not made in the ongoing meeting

Tentative agreements:
RAN4 agrees to send an LS to RAN2 asking for clarification on configuration of HO with PSCell for NR SA to EN-DC scenario.

Recommendations for 2nd round:
Discuss LS text in separated email thread.
If company has concern on sending the LS, comments can be provided as part of LS discussion.

	Issue 2-2-1b: Whether requirements for sequential processing are needed if parallel processing is only possible under certain condition

	Companies agrees with option 1a that parallel processing requirements and sequential processing requirements when applicable, need to be defined. 
One company commented that sequential processing requirements should not prevent UE implementation of parallel processing for the sequential cases. It would be RAN4’s common understanding since RAN4 requirements are minimum requirements.

Tentative agreements:
· RRM requirements for HO with PSCell are defined for both parallel processing cases and sequential processing cases when applicable, irrelevant of deployment scenarios.

Candidate options:

Recommendations for 2nd round:
No action. The issue is closed.

	Issue 2-2-2a: How the requirements for parallel processing and sequential processing are defined without considering Tprocessing and RA procedures

	In the last meeting, the options for the issue are as follows.
Issue 2-2-2a: How the requirements for parallel processing and sequential processing are defined without considering Tprocessing and RA procedures
· Proposals
· Option 1: 
· Different requirements for parallel processing cases and sequential processing cases 
· Option 2: 
· Unified requirements to cover both parallel processing cases and sequential processing cases 
There was proposal in the last meeting that unified requirements are defined to cover both parallel processing cases and sequential processing cases. In this meeting, there was no proposal to define unified requirements.
New option 2 below may not be fully appropriate to be discussed under this issue. It can be discussed during CR stage or as separated discussion, as commented by Apple.
· Option 2: (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.
Majority companies support option 1. Therefore, moderator would like to recommend option 1 as tentative agreement. The option 2 is further discussed as a new issue (Issue 2-2-8a) of delay requirements design.

Tentative agreements:
· Different requirements for parallel processing cases and sequential processing cases 

Recommendations for 2nd round:
Confirm if tentative agreement is agreeable.

	Issue 2-2-2b-1: Timeline for parallel processing delay requirements without considering Tprocessing and RA procedures

	Tentative agreements:
· For parallel processing cases, PCell HO and PSCell addition are performed in parallel independently

Recommendations for 2nd round:
No action. The issue is closed.

	Issue 2-2-2b-2: Timeline for sequential processing delay requirements without considering Tprocessing and RA procedures

	Agreements during GTW session,
· In HO with PSCell for NR-DC to NR-DC
· Sequential processing is used for
· Cell search
· SSB processing margin (i.e. 2ms)
· FFS: Fine time/frequency tracking

Candidate options:
Issue 2-2-2b-2: Timeline for sequential processing delay requirements without considering Tprocessing and RA procedures
Following was agreed during GTW session. Continue discussion FFS
· Sequential processing is used for
· Cell search
· SSB processing margin (i.e. 2ms)
· FFS: Fine time/frequency tracking
Continue discussion FFS part.
· Proposals
· Option A 
· Sequential processing timeline includes fine time/frequency tracking for PCell
· Option B 
· Sequential processing timeline does not include fine time/frequency tracking for PCell

Recommendations for 2nd round:
Further discuss the candidate options.

	Issue 2-2-2c: SMTC for target NR PSCell

	Moderator share understanding as Apple’s comments in the 1st round that the issue should focus on when SMTC is not configured. Proponent of option 2 (Huawei) also thinks that option 1 and option 2 are mostly the same.

Tentative agreements:
· 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 configured an MO which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in the MO, or
· If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in which MO is FFS, or
· If neither source PCell nor source PSCell configured 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 configured an MO which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in the MO, or
· If both source LTE PCell and source NR PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in which MO is FFS, or
· If neither source LTE PCell nor source NR PSCell configured MO which have the same SSB frequency and SCS as target PSCell, UE assumes 5ms as SSB periodicity for target PSCell.

Candidate options:
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 
· Proposals
· Option 1 
· Configured by PCell
· Option 2 
· Up to UE implementation

Recommendations for 2nd round:
Action 1: Confirm if tentative agreements is agreeable.
Action 2: Further discuss Issue 2-2-2c-1.

	Issue 2-2-3a: Timeline of Tprocessing (UE SW processing and RF warm-up(if needed) time) for HO with PSCell

	No clear consensus.
Tentative agreements:
None.
Candidate options:
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)
· 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)
· 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.

Recommendations for 2nd round:
Further discussion. Moderator would encourage companies to focus on high level principle in this issue, e.g., Option 1 and Option 2, and decouple the discussion on how the requirements are specified, which is discussed in Issue 2-2-3b and Issue 2-2-3c

	Issue 2-2-3b: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in parallel

	No consensus. Majority view is option 1.

Candidate options:
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)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Huawei, MTK)
· 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.
· Option 6: (vivo)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + X ms
· For intra-RAT HO (i.e. NE-DC to NE-DC, NR-DC to NR-DC, EN-DC to EN-DC),
· Tprocessing for PCell/PSCell is 20ms for NR target with NR source cell in same FR (without FR mode switch)
· Tprocessing for PCell/PSCell is 40ms for NR target with NR source cell in different FR (FR mode switch)
· Tprocessing for PCell is 20ms for E-UTRA target with E-UTRA source cell
· FFS Tprocessing for PSCell in NE-DC to NE-DC
· 	For inter-RAT HO (i.e. NR-SA to EN-DC),
· Tprocessing is 50ms as a new LTE cell setup time, i.e. same as NE-DC PSCell addition warm-up time, and 
· Tprocessing is 20ms when source PCell and target PSCell is in the same FR, and 
· Tprocessing is 40ms when source PCell and target PSCell is in different FR.

Recommendations for 2nd round:
Further discussion. Companies are encouraged to provide views if option 1 or 1a is agreeable as compromise.

	Issue 2-2-3c: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in sequential

	No consensus.
Based on companies’ comments, moderator would like to recommend to hold on discussion until there is conclusion on Issue 2-2-3a.
Candidate options:
Issue 2-2-3c: If UE SW processing and RF warm-up for PCell HO and PSCell addition/change are performed in sequential
It further depends on conclusion of Issue 2-2-3a whether this is needed or not.
· Proposals
· Option 1: (Apple, OPPO, Xiaomi)
· Tprocessing for HO with PSCell = sum (Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 2: (CATT)
· The Tprocessing for HO with PSCell is sum Tprocessing for PCell HO and Tprocessing for PSCell addition/ change, or equal to Tprocessing for PCell HO for sequential processing.
· Option 3: (Huawei)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change)
· Option 4: (Intel)
· 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 5: (MTK, OPPO, Xiaomi)
· Tprocessing for HO with PSCell = max(Tprocessing for PCell HO, Tprocessing for PSCell addition/change) + 10ms

Recommendations for 2nd round:
Discussion is holding on until there is conclusion on Issue 2-2-3a.

	Issue 2-2-3e: Tprocessing for PSCell addition/change

	Majority companies agree with option 4.

Candidate options:
Issue 2-2-3e: Tprocessing for PSCell addition/change
It is for common understanding of existing PSCell addition/change requirements. Tprocessing for HO with PSCell, if it is to be specified explicitly, can be derived by following principles to be decided in Issues 2-2-3a, 2-2-3b and 2-2-3c.
· Proposals
· Option 4: (Apple, Ericsson, Intel, Nokia, ZTE, CATT, MTK, [Qualcomm], [OPPO])
· 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
· Option 5: (Huawei, [vivo])
· For NR-DC to NR-DC 
· Tprocessing = 20
· For EN-DC to EN-DC
· Tprocessing = 20, when source and target PSCell are in the same FR
· Tprocessing = 40, when source and target PSCell are in different FR
· For NE-DC to NE-DC 
· Tprocessing = 20
· For NR SA to EN-DC
· Tprocessing = 20, when source and target PSCell are in the same FR
· Tprocessing = 40, when source and target PSCell are in different FR

Recommendations for 2nd round:
Further discussion. Companies are encouraged to confirm if Option 4 is the common understanding.

	Issue 2-2-5: Ending point of the delay requirement for HO with PSCell

	Companies think some of the options are similar. Option 2a are okay for all the companies.
Tentative agreements:
· Defining delay requirements for HO and PSCell addition/change separately with the ending points defined as PCell PRACH and PSCell PRACH respectively.

Recommendations for 2nd round:
No action. The issue is closed.

	Issue 2-2-8: Delay requirements design

	Option 1 is agreeable to all the companies.

Tentative agreements:
· New HO with PSCell RRM requirements are specified in dedicated sections.

In addition, as summarized for Issue 2-2-2a, a new issue 2-2-8a is raised for discussion.
Candidate options:
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.

Recommendations for 2nd round:
Further discuss new Issue 2-2-8a



Sub-topic 2-3 Interruption requirement design of HO with PSCell
	
	Status summary 

	Issue 2-3-2a: Interruption requirements, similar as Tinterrupt for in legacy handover requirements, for HO with PSCell

	Option 1 is agreeable to all the companies.

Tentative agreements:
· Interruption in legacy handover delay requirement can be applied for PCell. No interruption is defined for PSCell addition/change.

Recommendations for 2nd round:
No action. The issue is closed.

	Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning

	No consensus. Options can be down-selected based on comments in the 1st round.

Candidate options:
Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning
· Proposals
· Option 1 (Nokia, MTK, Ericsson, Huawei, Qualcomm, Intel, vivo, CATT, MTK)
· No additional interruption requirements should be defined during HO with PSCell
· Option 2 (Apple, Xiaomi, OPPO)
· If sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 
· If parallel processing is used for HO with PSCell, no need to define interruption requirement.

Recommendations for 2nd round:
Further discussion the two options.



Sub-topic 2-4 Generic RACH assumption for HO with PSCell
	
	Status summary 

	Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell

	No consensus. 

Candidate options:
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
· Proposals
· Option 1a (ZTE, Ericsson): 
· RAN4 shall define delay requirements for HO with PSCell for both 2-step and 4-step RA.
· Option 1b (CATT, vivo, Nokia, Ericsson, Intel, ZTE): 
· 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.
· Option 1c (Apple, Xiaomi, Intel, Nokia, vivo, ZTE, MTK): 
· No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
· Option 2 (Apple, Qualcomm, OPPO, MTK): 
· For requirement of HO with PSCell, RAN4 starts the discussion with 4 step RACH first and FFS on 2 step RACH.

Recommendations for 2nd round:
Further discussion.

	Issue 2-4-2: RACH occasion collision between Pcell and PSCell

	No consensus. Options can be down-selected based on comments in the 1st round.

Candidate options:
Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· Proposals
· Option 1 (Apple, Huawei, MTK): 
· 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 2 (Nokia): 
· No additional delay as in option 1 is needed to be introduced for LTE-FR1 EN-DC and FR1-LTE NE-DC
· Option 3 (CATT, Huawei, Qualcomm, vivo): 
· 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.

Recommendations for 2nd round:
Further discussion.

	Issue 2-4-4: CSI-RS based CFRA

	No consensus. 

Candidate options:
Issue 2-4-4: CSI-RS based CFRA
· Proposals
· Option 1 (Apple): 
· If CSI-RS based CFRA is used for RACH on PSCell, the additional CSI-RS measurement and the CSI-RS to RO association period shall be considered. 
· Option 1a (Apple): 
· Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.
· Option 2 (vivo, Qualcomm, Xiaomi): 
· CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.
· Option 3 (Nokia, Qualcomm, Xiaomi, vivo): 
· Follow the same assumption as legacy HO requirements and do not need to discuss CSI-RS based CFRA
· Option 4 (CATT, Qualcomm, Xiaomi, Nokia, MTK, vivo): 
· Do not consider CSI-RS based CFRA for handover with PSCell in this WI.

Recommendations for 2nd round:
Further discussion

	
	



Sub-topic 2-5 Requirement for NR-U
	
	Status summary 

	Issue 2-5-1: Requirements for HO with PSCell for NR-U

	No consensus. 

Candidate options:
Issue 2-5-1: Requirements for HO with PSCell for NR-U
· Proposals
· Option 1 (Apple, CATT, MTK, [Qualcomm]): 
· 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): 
· For EN-DC to EN-DC HO with PSCell with PSCell under CCA, the delay requirement shall be specified separately for PCell and PSCell, and shall use ending points as PRACH preamble transmission in PCell and PSCell, respectively. 
· For NR PSCell change with target NR PSCell under CCA (band n46), the NR PSCell addition requirement in TS 36.133 clause 7.31A.2 can be used as baseline, with the following modification:
· Tprocessing = 20ms when source and target NR PSCells are in same FR
· Tprocessing = 40ms when source and target NR PSCells are in different FRs
· When PSCC is under CCA, if UE is incapable of simultaneous PRACH preamble transmission in PCell and PSCell, and RACH occasions in PCell and PSCell collide, then UE shall prioritize PRACH preamble transmission on the carrier with CCA. An additional uncertainty term or redefinition of TIU is introduced for the leg without CCA.
· Option 3 (vivo): 
· NR-U related issues are discussed in R18.

Recommendations for 2nd round:
Further discussion




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2117328
	Postponed

	R4-2117329
	Postponed

	R4-2118442
	Postponed

	R4-2118755
	Postponed

	R4-2118845
	Postponed




Discussion on 2nd round
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-2 Delay requirement design of HO with PSCell
Sub-topic description:
Issue 2-2-2a: How the requirements for parallel processing and sequential processing are defined without considering Tprocessing and RA procedures
The original option 2 is further discussed as a new issue (Issue 2-2-8a) of delay requirements design.
· Proposals
· Option 1: 
· Different requirements for parallel processing cases and sequential processing cases 
· Recommended WF
· Confirm tentative agreement: Different requirements for parallel processing cases and sequential processing.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 1

	Xiaomi
	Support option 1

	Huawei
	Support option 1.

	Intel
	Fine with option 1.

	CMCC
	Option 1.

	CATT
	Fine with option 1. 

	ZTE
	Option 1.

	OPPO
	Support option 1

	Nokia
	Fin with option 1.

	vivo
	Support option 1.

	Ericsson
	Option 1

	
	



Issue 2-2-2b-2: Timeline for sequential processing delay requirements without considering Tprocessing and RA procedures
Following was agreed during GTW session. 
· Sequential processing is used for
· Cell search
· SSB processing margin (i.e. 2ms)
· FFS: Fine time/frequency tracking
Continue discussion FFS part.
· Proposals
· Option A 
· Sequential processing timeline includes fine time/frequency tracking for PCell
· Option B 
· Sequential processing timeline does not include fine time/frequency tracking for PCell
· Recommended WF
· Further discussion

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option A, SFN information is needed.

	Xiaomi
	Option A

	Huawei
	Option A. During the GTW session, companies support option B argued that the SSB processing time is needed for cell search and all information is obtained, then fine time tracking is not needed to determine the SMTC of PSCell. But we want to spot that in current requiremnts, SSB processing time is needed even for known case (Tsearch = 0). It can not be assumed that all timing information can be obtained just within Tsearching. 

	Intel
	Option A. We share the same understanding with Huawei. In order to decode PBCH and get SFN, fine time tracking is needed. SSB processing time is some processing time margin.
If SFN is unknown, exact SMTC location is unknown. UE can only do blind detection to find the SSB which is configured in the SMTC. Since SMTC periodicity and SSB periodicity may not be the same. it seems that UE need to detect more possible SSB locations. From my understating, it will cost UE power. since if the SMTC location is known, UE can direct go to the SMTC window.

	CATT
	Option A. 

	ZTE
	Option A .

	OPPO
	Support option A

	Nokia
	We support option A.

	vivo
	We support option B, but fine to compromise to option A so as to allow different UE implementation.

	Ericsson
	The timing information provided by coarse timing acquistion (cell detection) of PCell is enough to correctly identify the SMTC window in which cell detection of PSCell is to be carried out. 
Though we still think there is no need for further fine-tuning before carrying out the cell detection for PSCell, to make progress we can compromise to Option A.  

	
	

	
	



Issue 2-2-2c: SMTC for target NR PSCell
Tentative agreements:
· 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 configured an MO which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in the MO, or
· If both source PCell and source PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in which MO is FFS, or
· If neither source PCell nor source PSCell configured 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 configured an MO which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in the MO, or
· If both source LTE PCell and source NR PSCell configured MOs which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in which MO is FFS, or
· If neither source LTE PCell nor source NR PSCell configured MO which have the same SSB frequency and SCS as target PSCell, UE assumes 5ms as SSB periodicity for target PSCell.
· Recommended WF
· Confirm if tentative agreements are agreeable.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Support tentative agreement

	Xiaomi
	Fine with the tentative agreement

	Huawei
	Support tentative agreements.

	CMCC
	OK with the recommended WF.

	OPPO
	OK with the recommended WF.

	Nokia
	We want to clarify the tentative agreement as below to make it clear:
· If either source PCell or source PSCell configured have been configured 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 configured have been configured with MOs which have the same SSB frequency and SCS as target PSCell, UE uses the SMTC in which MO is FFS it is FFS which SMTC in which MO UE uses, or


	vivo
	Support the recommended WF. 

	
	

	
	

	
	

	
	

	
	



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 
· Proposals
· Option 1 
· Configured by PCell
· Option 2 
· Up to UE implementation
· Recommended WF
· Further discussion.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Fine with option 1 and 2

	Xiaomi
	Option 1 and 2

	Huawei
	Prefer option 1 but fine with option 2. 

	Intel
	Both are fine.

	CMCC
	Both are Ok for us, we do not see the difference.

	Nokia
	We have different view. we think UE should use the shortest SMTC in the MOs.
Option 3, the shortest SMTC in the configured MOs

	vivo
	Prefer option2 but fine with both.

	Ericsson
	Both options are OK

	
	

	
	

	
	

	
	



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)
· 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)
· 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.
· Recommended WF
· Further discussion.
Note: Moderator would like to encourage companies to focus on high level principle in this issue, e.g., Option 1 and Option 2, and decouple the discussion on how the requirements are specified, which is further discussed in Issue 2-2-3b and Issue 2-2-3c.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Support Option 2, with consideration for UE power saving and for all possible UE implementations.

	Xiaomi
	Support option 2

	Intel
	Support option 3 for parallel case. For  sequential case, we are fine to further discuss.

	CATT
	Option 1. 

	ZTE
	We support option 1.

	OPPO
	Support option 2

	Nokia
	We support option 3 and option 1. We think option 3 and option 1 are well aligned. No matter it is parallel processing cases or sequential processing cases, UE SW processing and RF warm-up for PCell handover and PSCell addition/change are performed in parallel, Tprocessing for PCell and PSCell can be used in each requirement respectively, we do not need to define a unified Tprocessing for HO with PSCell. 

	vivo
	Based on discussion in the 1st round, we support option 1. For option 4, some margin is needed.

	Ericsson
	Option 1

	
	

	
	

	
	



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)
· Tprocessing for HO with PSCell = max(Tprocessing for Pcell HO, Tprocessing for PSCell addition/change)
· Option 1a: (Huawei, MTK)
· 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.
· Option 6: (vivo)
· Tprocessing for HO with PSCell = max(Tprocessing for Pcell HO, Tprocessing for PSCell addition/change) + X ms
· For intra-RAT HO (i.e. NE-DC to NE-DC, NR-DC to NR-DC, EN-DC to EN-DC),
· Tprocessing for Pcell/PSCell is 20ms for NR target with NR source cell in same FR (without FR mode switch)
· Tprocessing for Pcell/PSCell is 40ms for NR target with NR source cell in different FR (FR mode switch)
· Tprocessing for Pcell is 20ms for E-UTRA target with E-UTRA source cell
· FFS Tprocessing for PSCell in NE-DC to NE-DC
· 	For inter-RAT HO (i.e. NR-SA to EN-DC),
· Tprocessing is 50ms as a new LTE cell setup time, i.e. same as NE-DC PSCell addition warm-up time, and 
· Tprocessing is 20ms when source Pcell and target PSCell is in the same FR, and 
· Tprocessing is 40ms when source Pcell and target PSCell is in different FR.
· Recommended WF
· Further discussion. Companies are encouraged to provide views if option 1 or 1a is agreeable as compromise.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 1.

	Xiaomi
	Option 1

	Huawei
	Support option 1 but can compromise to option 1a.

	Intel
	Since this is parallel case, support option 2a or 2b. Would some company clarify is there any dependency between PSCell and PCell for Tprocessing? Otherwise, if the two procedures are independent and we only define one delay with the longer value, we will always relax the requirement for the procedure which performs earlier.

	CATT
	Option 1. 

	OPPO
	Option 1

	Nokia
	We support option 2b and 2a. We think option 2a and option 2b are aligned. Tprocessing applies independently for PCell and PSCell and follows legacy requirements.

	vivo
	We support option 6 but can go with option 1a to make progress.

	Ericsson
	Since this is for parallel case, we are fine with option 1.

	
	

	
	

	
	

	
	



Issue 2-2-3e: Tprocessing for PSCell addition/change
It is for common understanding of existing PSCell addition/change requirements. Tprocessing for HO with PSCell, if it is to be specified explicitly, can be derived by following principles to be decided in Issues 2-2-3a, 2-2-3b and 2-2-3c.
· Proposals
· Option 4: (Apple, Ericsson, Intel, Nokia, ZTE, CATT, MTK, [Qualcomm], [OPPO])
· 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
· Option 5: (Huawei, [vivo])
· For NR-DC to NR-DC 
· Tprocessing = 20
· For EN-DC to EN-DC
· Tprocessing = 20, when source and target PSCell are in the same FR
· Tprocessing = 40, when source and target PSCell are in different FR
· For NE-DC to NE-DC 
· Tprocessing = 20
· For NR SA to EN-DC
· Tprocessing = 20, when source and target PSCell are in the same FR
· Tprocessing = 40, when source and target PSCell are in different FR

· Recommended WF
· Further discussion. Companies are encouraged to confirm if Option 4 is the common understanding.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 4

	Xiaomi
	Fine with option 4

	Huawei
	It it is the case for legacy PSCell addition/change, we agree with option 4. 

	Intel
	Fine with option 4

	CATT
	Option 4. 

	ZTE
	Option 4.

	OPPO
	Comfirm to support Option 4.

	Nokia
	Fine with option 4. 

	vivo
	OK with option 4.

	Ericsson
	Option 4

	
	

	
	

	
	



Issue 2-2-8a: How the HO with PSCell delay requirements are specified
In the 1st round, the requirements for HO with PSCell is agreed to be specified in dedicated sections.
· New HO with PSCell RRM requirements are specified in dedicated sections.
· 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.
· Recommended WF
· Further discussion. Companies are encouraged to provided concrete proposal on how the requirements are specified if you have different views from option 1.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	It would be based on how we define the processing time for PCell HO and PSCell addition. As in 1st round discussion, if sequential processing needs longer processing time margin before the PCell RACH, the PCell HO time delay would be different between parallel processing and sequential processing.
After we figure out all technical issues, we can discuss it in CR directly.

	Huawei
	We agree with apple that the CR drafting can be discussed after all technical issues are solved.

	Intel
	Fine to wait for the discussion conclusion.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-3 Interruption requirement design of HO with PSCell
Sub-topic description 
Issue 2-3-2b: Interruption requirements on PCell due to PSCell RF retuning
· Proposals
· Option 1 (Nokia, MTK, Ericsson, Huawei, Qualcomm, Intel, vivo, CATT, MTK)
· No additional interruption requirements should be defined during HO with PSCell
· Option 2 (Apple, Xiaomi, OPPO)
· If sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 
· sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 
· If parallel processing is used for HO with PSCell, no need to define interruption requirement.
· Recommended WF
· Further discussed and try to converge.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 2. In this meeting, at least we could agree on “no additional interruption for parallel case” firstly. 

	Xiaomi
	Option 2, fine to agree on “no additional interruption for parallel case” firstly.

	Huawei
	We support option 1. 

	Intel
	Prefer option 1.

	CATT
	Option 1. 

	ZTE
	Support option 1.

	OPPO
	Support option 2.
To move forward, we can compromise to option 3 as suggested by Apple and Xiaomi, as below:
Option 3: No additional interruption requirements should be defined for parallel processing.
· FFS: sequential processing is used for HO with PSCell, UE may have an interruption on new PCell due to the PSCell addition. 


	Nokia
	We support option 1.

	vivo
	Support option 1.

	Ericsson
	Support option 1

	
	

	
	



Sub-topic 2-4 Generic RACH assumption for HO with PSCell
Sub-topic description 
Issue 2-4-1: 2 step and 4 step RACH for HO with PSCell
· Proposals
· Option 1a (ZTE, Ericsson): 
· RAN4 shall define delay requirements for HO with PSCell for both 2-step and 4-step RA.
· Option 1b (CATT, vivo, Nokia, Ericsson, Intel, ZTE): 
· 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.
· Option 1c (Apple, Xiaomi, Intel, Nokia, vivo, ZTE, MTK): 
· No need to mention 2-step RA or 4-step RA in the requirement of HO with PSCell.
· Option 2 (Apple, Qualcomm, OPPO, MTK): 
· For requirement of HO with PSCell, RAN4 starts the discussion with 4 step RACH first and FFS on 2 step RACH.
· Recommended WF
· Further discussion. Companies are encouraged to provide potential differences, if any, between 2-step RACH and 4-step RACH from requirements perspective.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 1c/2.

	Xiaomi
	Fine with option 1c

	Intel
	Option 1b and 1c.

	CATT
	Support option 1b. Don’t see the difference between option 1b and 1c. 

	ZTE
	Support option 1b and we think option 1c is a part of option 1b. 

	Apple
	Option 1c/2.

	Nokia
	We support option 1b, and we share the same view as ZTE that option 1c is a part of option 1b.

	vivo
	Option 1c

	Ericsson
	Support option 1a/1b

	
	

	
	

	
	

	
	



Issue 2-4-2: RACH occasion collision between Pcell and PSCell
· Proposals
· Option 1 (Apple, Huawei, MTK): 
· 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 2 (Nokia): 
· No additional delay as in option 1 is needed to be introduced for LTE-FR1 EN-DC and FR1-LTE NE-DC
· Option 3 (CATT, Huawei, Qualcomm, vivo): 
· 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.
· Recommended WF
· Further discussion.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 1. To option 3, why RACH collision of FR1+FR2 DC needs to be precluded? Those two RACHs would not impact each other. To option 2, RAN1 has such collision definition, we need the additional uncertainty delay for this case. 

	Huawei
	We are fine with option 1

	CATT
	Option 3. 

	ZTE
	Option 3.

	Nokia
	The RAN1 collision definition mentioned in option1 for EN-DC/NE-DC is derived from special features only, the impact in RAN4 will be very limited, hence we think that it is not needed to introduce additional delay in RAN4.  We can compromise to option 3 that the requirement for handover with PSCell will be defined for no collision of PSCell PRACH with PCell PRACH, and adding the clarification for this specific case. 

	Ericsson
	We are fine with Option 1

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-4-4: CSI-RS based CFRA
· Proposals
· Option 1 (Apple): 
· If CSI-RS based CFRA is used for RACH on PSCell, the additional CSI-RS measurement and the CSI-RS to RO association period shall be considered. 
· Option 1a (Apple): 
· Not define detailed requirement for HO with PSCell when CSI-RS based CFRA is used, but only clarify in spec that longer delay would be expected for HO with PSCell when CSI-RS based CFRA is used.
· Option 2 (vivo, Qualcomm, Xiaomi): 
· CSI-RS based CFRA is deprioritized in the discussion of HO with PSCell in R17 WI.
· Option 3 (Nokia, Qualcomm, Xiaomi, vivo): 
· Follow the same assumption as legacy HO requirements and do not need to discuss CSI-RS based CFRA
· Option 4 (CATT, Qualcomm, Xiaomi, Nokia, MTK, vivo): 
· Do not consider CSI-RS based CFRA for handover with PSCell in this WI.
· Recommended WF
· Further discussion.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 1/1a.

	CATT
	Option 4. 

	Nokia
	We support option 4.

	vivo
	Option 2,3,4 are OK.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-5 Requirements for NR-U
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5-1: Requirements for HO with PSCell for NR-U
· Proposals
· Option 1 (Apple, CATT, MTK, [Qualcomm]): 
· 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): 
· For EN-DC to EN-DC HO with PSCell with PSCell under CCA, the delay requirement shall be specified separately for PCell and PSCell, and shall use ending points as PRACH preamble transmission in PCell and PSCell, respectively. 
· For NR PSCell change with target NR PSCell under CCA (band n46), the NR PSCell addition requirement in TS 36.133 clause 7.31A.2 can be used as baseline, with the following modification:
· Tprocessing = 20ms when source and target NR PSCells are in same FR
· Tprocessing = 40ms when source and target NR PSCells are in different FRs
· When PSCC is under CCA, if UE is incapable of simultaneous PRACH preamble transmission in PCell and PSCell, and RACH occasions in PCell and PSCell collide, then UE shall prioritize PRACH preamble transmission on the carrier with CCA. An additional uncertainty term or redefinition of TIU is introduced for the leg without CCA.
· Option 3 (vivo): 
· NR-U related issues are discussed in R18.
· Recommended WF
· Further discussion.

· 2nd round Comments collection:
	Company
	Comments

	Apple
	Option 1.

	CATT
	Option 1. 

	vivo
	Option 3. But we are also OK to option 1.

	Ericsson
	As mentioned in first round we only left with 2 meetings. Option 1 may be risky as we may not get time to do it in Rel-17 due to short time frame left. Hence, we support Option 2.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Summary on 2nd round (if applicable)
Agreements in the 2st round email discussion:
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 2-2-2c: 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.

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 2-3-2b: 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

Agreements in the 2st round GTW:
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

All agreements and open issues are captured in the WF R4-2120297.
Recommendations for Tdocs
1st round 
[bookmark: _Hlk72520928]New tdocs
	Title
	Source
	Comments

	WF on further RRM enhancement for NR and MR-DC – HO with PSCell
	vivo
	

	LS on HO with PSCell from NR SA to EN-DC
	MediaTek
	To: RAN2

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2117327
	Further discussion on HO with PSCell
	CATT
	Noted
	

	R4-2117447
	Discussion on RRM requirement for handover with PSCell
	Apple
	Noted
	

	R4-2117695
	Discussion on HO with PSCell
	CMCC
	Noted
	

	R4-2117821
	Further discussion on RRM requirements for handover with PSCell
	Xiaomi
	Noted
	

	R4-2118024
	Discussion on HO with PSCell
	Intel Corporation
	Noted
	

	R4-2118255
	Discussion on RRM requirements for HO with PSCell
	vivo
	Noted
	

	R4-2118362
	RRM requirements for HO with PSCell
	OPPO
	Noted
	

	R4-2118426
	Discussion on RRM requirements for HO with PSCell
	ZTE Corporation
	Noted
	

	R4-2118441
	discussion on HO with PSCell
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2118753
	Discussion on RRM requirements for handover with PSCell
	Ericsson
	Noted
	

	R4-2118844
	Discussion on RRM requirements for HO with PSCell
	Huawei, Hisilicon
	Noted
	

	R4-2118995
	RF impact On FR2 RedCap
	Ericsson
	Noted
	

	R4-2119218
	Discussion on HO with PSCell
	MediaTek inc.
	Noted
	

	R4-2119581
	HO with PSCell
	Qualcomm Incorporated
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120297
	WF on further RRM enhancement for NR and MR-DC – HO with PSCell
	vivo
	Agreeable
	

	R4-2120298
	LS on HO with PSCell from NR SA to EN-DC
	MediaTek
	Agreeable
	To: RAN2



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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Scope: Determine agreeable parts in a first phase, for agreeable parts agree on CRs. Treat R2-2110523, R2-
2110524, R2-2110525, R2-2110526, R2-2109346, R2-2110685, R2-2110686, R2-2111037, R2-2111200

Intended outcome: Report, Agreed CRs if applicable

Deadline: Schedule 1




