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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN4
2.1.1	Agreements
RAN4 #92bis meeting
1) SRS carrier switching requirements
· Do not specify delay requirements of NR SRS carrier switching
· Interruption time length (slots) shall depend on the SCS of aggressor and victim serving cells
· Specification impact
· LTE SRS carrier switching impacting NR CC (in 38.133)
· EN-DC: NR PSCC and NR SCCs
· NE-DC: NR PCC and NR SCCs
· NR SRS carrier switching  impacting LTE CC (in 36.133)
· EN-DC: LTE PCC and LTE SCCs
· NE-DC: LTE PSCC and LTE SCCs
· NR SRS carrier switching impacting NR CC (in 38.133)
· SA NR: NR PCC and NR SCCs
· NR-DC: NR PCC, NR PSCC, and NR SCCs

2) Multiple Scell activation/deactivation
· Principle to define the activation requirement for multiple Scells 
· While activating an SCell, if any other SCell is activated or deactivated, UE is assumed to do activation on multiple SCells in parallel, provided that the SSB SCS of SCell being activated on the same band is the same.
· Except MAC-CE processing and search.
· While activating an unknown SCell, if any other unknown SCell is activated, the activation delay of the concerned SCell should further consider the number of parallel cell detection performed by UE on multiple SCCs.
· The number of searcher is assumed as 2 in RRM requirements.
· Activation delay is expected to be increased if the interruption due to activating/deactivating on another cell causes the UE to miss receiving an SSB on cell currently being activated

3) CGI reading requirements with autonomous gap

CGI reading of an LTE cell with autonomous gaps
· Time period to identify CGI of an LTE cell is 150ms.
· Interruptions on NR serving cells during CGI reading of LTE cell: 
· In CGI reading for LTE cell with autonomous gap, it could follow the same requirement in RSTD.
· Other options can be considered if identified to be beneficial.
· Interruptions on LTE serving cells during CGI reading of LTE cell in EN-DC or NE-DC
· For NR capable UE in EN-DC or NE-DC operation, legacy interruption requirements for LTE UE can be reused for interruptions on LTE serving cells for CGI reading of LTE neighbour cell.

CGI reading of an NR cell with autonomous gaps
· [5] samples are needed for MIB decoding in FR1

· SIB1 decoding delay:
· To decide NSIB1, simulation is needed. RAN4 first need to discuss the PDSCH transmission assumption for SIB1 acquisition such as: 
· PDSCH transmission parameters, e.g., PRB size, TBS, modulation, etc. 
· Whether or not it is assumed soft-combining of PDSCH within SIB1 TTI. If yes, how many? 
· Metric to decide the number of PDSCH transmissions, e.g., PDSCH decoding success rate of 90%
· Side condition, e.g., SNR=-6dB
· Based on the assumption interested companies will provide the simulation results and decide NSIB1 according to the results.

· SINR Side condition for NR CGI reading 
· Re-use the SINR side condition of LTE for autonomous gap based CGI reading
· For intra-frequency, Es/Iot = -[6]dB for both SSB and RMSI
· For inter-frequency, Es/Iot = -[TBD]dB for both SSB and RMSI
· NR CGI reading assumes autonomous gaps in downlink and uplink.

4) BWP switching on multiple CCs
· Candidate BWP switching scenarios for specifying requirements:
· Case 1: Simultaneous triggering of BWP switching on multiple CCs 
· When timer-based BWP switching is triggered on multiple CCs.
· When RRC-based BWP switching is triggered on multiple CCs.
· Other scenarios are not precluded.
· Case 2: Non-simultaneous triggering of BWP switching on multiple CCs 
· When RRC-based BWP switching is triggered on a CC (CC1) while there is an on going RRC-based BWP switching on another CC (CC2).
· FFS whether to limit CC1 and CC2 in different CGs or within the same CG
· When timer-based or DCI based BWP switching is triggered on a CC (CC1) while there is an on going RRC-based BWP switching on another CC (CC2).
· FFS whether to limit CC1 and CC2 in different CGs or within the same CG
· Other scenarios are not precluded.
· RAN4 to investigate the BWP switching delay and interruption requirements for the above scenarios.

5) Inter-frequency measurement requirement without MG
· The UE can perform inter-frequency SSB based measurements without measurement gaps if
· the SSB is completely contained in the active BWP of the UE.
· The definitions of CSSF within gap and outside gap are not changed.
· The number of searchers is up to 2 when discussing the requirement of CSSF outside gap.
· For CSSF outside gap, the performance of PCC in NR SA should remain the same. Therefore, the inter frequency MO without gap shares the same searcher as all the other SCCs. 
· The scheduling and measurement restriction for intra-frequency measurements under the condition of deriveSSB_IndexFromCell is not enabled can be used as baseline for inter-frequency measurement without measurement gaps
· FFS on the need of UE capability for UE supporting inter-frequency without MG.
· For release 16 UE which supports inter-frequency measurement without gap, a measurement gap pattern may still be provided by the network. 
· When configured MG is fully overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE, the UE is expected to meet rel-15 gap based requirements.


RAN4 #93 meeting
1) SRS carrier switching requirements
· SRS carrier switching time to define interruption requirements 
· Define requirements for 200us, 500us and 900us SRS carrier switching time
· FFS for FR1/FR2 applicability of SRS carrier switching time
· For the case of SRS transmission on (single or multiple) CC, define two interruption, i.e. covering switch to and switch back, each interruption is defined as
· SRS carrier switching time + 6 symbols
· RAN4 to define unified interruption requirements for sync and async case
· Requirements are based on async case
· Interruptions on LTE serving cells during NR SRS carrier switching in EN-DC and NE-DC operation
· Option 1: Same as interruptions on 15kHz victim cells in table in R4-1915930 slide 4
· Other options are not precluded
· Interruptions due to LTE SRS carrier switching in EN-DC and NE-DC operation
· Option 1: Define requirements for 500us SRS carrier switching time
· Other options are not precluded
· Interruptions on NR serving cells during LTE SRS carrier switching in EN-DC and NE-DC operation
· Option 1: Same as interruptions for 500us SRS carrier switching time in table in R4-1915930 slide 4
· Other options are not precluded
· Interruptions on LTE serving cells during LTE SRS carrier switching in EN-DC and NE-DC operation
· Option 1: Same as interruptions for 500us SRS carrier switching time on 15kHz victim cells in table in R4-1915930 slide 4
· Other options are not precluded
· Impact to NR RRM measurement requirements based on SSB/PBCH due to NR SRS carrier switching
· Option 1: No impact to NR measurement requirements relevant to measurements based on SSB/PBCH/CSI-RS due to NR SRS carrier switching
· Other options are not precluded
· Impact on NR measurement requirements based on SSB/PBCH/CSI due to LTE SRS carrier switching
· FFS.
·  Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· FFS.

2) Multiple Scell activation/deactivation
· For activation of multiple cells, where single MAC command is used, the value of THARQ remains the same as that for single cell.
· The activation timeline of the concerned SCell is not impacted by the HARQ feedback of another SCell
· Interruption occurs on the SSB for AGC settling of the target to-be-activated SCell
· In intra-band case (target to-be-activated SCell and aggressor SCell are in the same band), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be the whole AGC settling time delay right after this interruption, and the whole AGC settling time delay means the total time period for a new AGC settling procedure with the new TSMTC_MAX.
· In inter-band case (target to-be-activated SCell and aggressor SCell are in different bands), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be 1 extra TSMTC_MAX.
· When the interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell, the activation delay extension shall be 1 extra TRS.
· When the interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available L1-RSRP/CSI reporting resource.
· When the interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available CQI measurement/reporting resource.
· 
When activating multiple SCells, TCSI_Reporting will be same as that for single cell.
· For activating known cells, the UE should be able to run its loops in parallel. No scaling in terms of number of SSB/SMTC’s is needed.
· For unknown SCell case, when more than 1 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by N.
· Sequential search is not needed if MRTD is no larger than 260ns.
· N is FFS

3) CGI reading requirements with autonomous gap
· Do not define requirements for unknown conditions
· In CGI reading requirements, a cell is known if
· For FR1: 
· it has been meeting the relevant cell identification requirement during the last 5 seconds.
· UE sends at least a valid L3-RSRP reporting.	
· FFS: The SSB with the same index as the one with best RSRP measurement remains detectable.
· Depending on if the interruption is defined in symbol level or SMTC level.
· During CGI reading, the SSB [with the same index (in the L3-RSRP reporting)] remains detectable
· For FR2
· Option 1: reuse known cell condition for NR FR2 handover
· Other options are not precluded
· Interruptions for each autonomous gap during MIB decoding
· Option 1: SMTC duration + 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 4 symbols (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS)
· Interruptions for each autonomous gap during SIB1 decoding
· Option 1:
· 2*RF tuning time + 2 slots (target cell SCS) + 1 slot (victim cell SCS) for multiplexing pattern 1
· 2*RF tuning time + 1 slot (target cell SCS) + 1 slot (victim cell SCS) for multiplexing pattern 2/3
· Option 2: other options are not precluded
· How are the interruption requirements for NR CGI reading specified? 
· Option 1 
· The interruption core requirements for CGI reading of NR cell is specified by ratio of interrupted slots during the MIB decoding and SIB1 decoding time period.
· The ratio of interruption during MIB decoding is interrupted slots during one  MIB decoding over SMTC period in slots.
· For multiplexing pattern 1, the ratio of interruptions is interrupted slots during one  SIB1 decoding over 20ms in slots. 
· For multiplexing pattern 2/3, the ratio of interruptions is interrupted slots during one  SIB1 decoding over SMTC period in slots.
· Option 2
· A generic ACK/NACK requirement is derived, which covers both sync and async timing between serving and target cell.
· Other options are not precluded.
· How are interruption requirements for CGI reading of NR cell under NR SA, NR DC, EN-DC, NE-DC and LTE SA are captured in spec
· Option 1: Separated delay requirements and interruption requirements in different sections in 38.133 and 36.133
· Other options are not precluded
·  How are interruption requirements for CGI reading of LTE cell under EN-DC and NE-DC are captured in spec
· Option 1: Separated delay requirements and interruption requirements in different sections in 38.133 and 36.133
· Other options are not precluded.
· MIB decoding delay in FR2
· [5] samples
· SIB1 decoding delay
· Based on simulation results
· FFS AGC/AFC for MIB decoding 
· FFS AGC for SIB1 decoding
· FFS beam sweeping for MIB decoding
· FFS if Beam sweeping is needed for SIB1 decoding in FR2 
· SINR Side condition for NR CGI reading 
· For inter-frequency, Es/Iot = -[6]dB for both SSB and RMSI
· It depends on the discussion on known CGI reading condition in FR2

4) BWP switching on multiple CCs

Definition of Simultaneous triggering of BWP switching on multiple CCs
· For DCI based switching: 
· The timing difference among the first symbol of slot carrying DCI for all CCs is received within the MRTD for inter-band CA
· For Timer based switching
· The timing difference among the beginning of the slot where timer based BWP switching starts for all CCs is within MRTD inter-band CA
· For RRC based switching
· RRC based BWP switching on multiple CCs for NR-CA is triggered by 1 RRC command
· FFS for NR-DC operation
Requirements for simultaneous triggering
· Requirements are defined for BWP switching on all CCs triggered by the same method (DCI, Timer or RRC)
· RRC based BWP switching on multiple CCs for NR-CA is triggered by 1 RRC command
· FFS for NR-DC operation
· For BWP switching delay requirements companies are encouraged to bring analysis on BWP switching delay components that can be done in parallel and sequentially
· Option 1: BWP switching on multiple CCs would be N times delay of single CC
· Where 1 < N < Number of CCs
· FFS if BWP switching delay requirements are scaled for subset of CCs or for all CCs. 
· Option 2: BWP switching delay 1 CC + ; Where D is the incremental processing delay on additional CCs; N is number of CCs; K is number of CCs that can be processed simultaneously
· Other options are not precluded
· Interruption requirements are FFS
Requirements for partial overlap triggering
· For BWP switching on multiple CCs with partial overlap:
· Requirements are defined for BWP switching on all CCs triggered by the same method (Timer or RRC)
· DCI based switching is not considered for CA; FFS for NR-DC
· RRC based switching shall be considered for NR-DC only
· Timer based switching shall be considered for CA and NR-DC
· FFS on BWP switching delay with partial overlap triggering
· FFS on interruption requirements for  BWP switching with partial overlap triggering


5) Inter-frequency measurement requirement without MG

Definition
· The UE can perform inter-frequency SSB based measurements without measurement gaps if
· the SSB is completely contained in the active BWP of the UE.
CSSF factor
· The definitions of CSSF within gap and outside gap are not changed.
· The number of searchers is up to 2 when discussing the requirement of CSSF outside gap.
· For CSSF outside gap, the performance of PCC in NR SA should remain the same. Therefore, the inter frequency MO without gap shares the same searcher as all the other SCCs. 
· When configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE
· Option 1: Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG)
· Option 2: Define requirements based on the assumption that UE perform measurement within gaps
The delay requirements
· For delay requirements, the same sample number of intra-frequency measurement without MG should be adopted for inter-frequency measurement without MG.
· When interfrequency SMTC is fully non overlapping with measurement gaps or interfrequency SMTC is fully overlapping with MGs, Kp=1
· When interfrequency SMTC is partially overlapping with measurement gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP

Scheduling and measurement restriction
· Synchronization is always assumed for partial and fully overlapped TDD carriers that to be measured for inter-frequency measurement without MG. FFS on how UE can aware on the synchronization condition
· For TDD bands on FR1, UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration
· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG for TDD bands on FR1. 
· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG in FR1 mixed numerology (UE is not capable to support mixed numerologies) and FR2 cases. 
· FFS:  In FR1 mixed numerology (UE is not capable to support mixed numerologies) and FR2 cases, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. 

Minimum requirements at transitions
· When the measurement on one intra-frequency measurement object or inter-frequency measurement object transitions from measurements performed outside gaps to measurements performed within gaps or vice versa during one measurement period, the cell identification and measurement period requirements with the longer delay apply.

Measurement gap sharing
· Measurement gap sharing shall be applies when UE requires measurement gaps to identify and measure cells on intra-frequency carriers or when SMTC configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE requires measurement gaps to identify and measure cells on inter-frequency carriers, or when SMTC configured for inter-frequency measurement are fully overlapping with per-UE measurement gaps, E-UTRA gap-needed inter-frequency carriers and inter-RAT UTRAN carriers and/or inter-RAT GSM carriers.

6) Mandatory MG patterns

· Confirm R15 capability information elements cannot be changed in meaning by any new capability signaling introduced in R16
· Confirm R15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in R16
· Introduce a new Rel-16 UE capability to indicate measurement gap patterns for 'NR only measurements' 
· NR only measurement is to be clarified. 
· Applicability of additional mandatory gap patterns and new UE capability signalling
· Additional mandatory gap patterns and new UE capability in Rel-16 are applicable for at least NR SA and NR-DC mode
· FFS applicability for EN-DC, NE-DC, and LTE SA mode
· FFS Mandatory gap patterns for FR1
· FFS Mandatory gap patterns for FR2
· Decisions on mandatory measurement gap patterns and applicability will be made in the RAN4#94 meeting.
· LS on RAN4 agreements on UE capability and mandatory measurement gap patterns will be send to RAN2 in the RAN4#94 meeting. 

2.1.2	Remaining Open issues
Work phase:
To specify the following requirements:
(1) RRM requirement of SRS carrier switching requirements for NR SA, NR-DC, EN-DC and NE-DC including
(2) RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2
(3) CGI reading requirements with autonomous gap for NR capable UE 
(4) RRM requirements of BWP switching 
(5) Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam
NOTE: RRM requirement can be discussed for inter-band CA for 28 GHz + 39 GHz combinations according to RF conclusions in R4-1916024.
(6) Inter-frequency measurement requirement without MG 

Study phase:
To study the feasibility or necessity to introduce the requirements for the following aspects:
(1) RRM requirements for UE specific channel BW change in FR1 and FR2
a. NOTE: no technical discussion until now. Suggest to remove.
(2) Non-simultaneous UL carrier operation in FR2
· This study is held until RF session concludes the corresponding feasibility in WI (RP-190761)
· NOTE: no related RF progress until now. Suggest to remove.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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