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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?
	Yes



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 #94-e-bis meeting
1) SRS carrier-based switching requirements
· Applicability of SRS carrier switching time for defining interruption requirements
· 200us for intra-band CA in both FR1 and FR2
· 200us, 500us and 900us for inter-band CA in FR1, and inter-band CA between FR1 and FR2
· Wait for RF room on conclusion of applicable SRS carrier switching time for inter-band CA in FR2
· For per-FR gap capable UE, interruptions are not allowed due to SRS carrier switching in different frequency range
· Define interruption requirements as sync case for CA
· Option 1: Interruption length is the same as for async case
· Option 2: Interruption length is 1 slot less than for async case
· In EN-DC and NE-DC, the interruption to NR DL reception and UL transmission due to LTE SRS carrier switching are specified in interruption requirements.
· In EN-DC and NE-DC, the interruption to LTE DL reception and UL transmission due to NR SRS carrier switching are specified in interruption requirements.
· Follow SRS carrier switching procedures specified by RAN1/RAN2 if applicable. Reference to RAN1/RAN2 spec in RRM requirements is preferable if it is necessary.
· If SRS carrier switching is dropped, no interruption is allowed. 
· Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching
· Option 1a
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.
· Option 2
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
· Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· Option 1a
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
· Option 2
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.

2) CGI reading requirements with autonomous gap
· UE is not required to meet L3 RRM measurement requirements during CGI reading
· UE is not required to meet L1 RRM measurement requirements during CGI reading
· 1 sample for AGC/AFC is assumed for MIB decoding
· The interruption core requirements for CGI reading of NR cell is specified by interruption numbers and interruption length
· Up to X interruptions of duration up to K1 for MIB decoding and additionally up to Y interruptions of up to K2 for SIB decoding
· How frequently each interruption happens during SIB1 decoding
· 20ms for multiplexing pattern 1
· SMTC period for multiplexing pattern 2/3
· MIB decoding and interruption
· SSB selection procedure is up to UE implementation
· UE may search the best one of all the SSBs within SMTC window
· UE may use SSB with the same index as the one with best RSRP in L3-RSRP report 
· RX beam for FR2
· Option 1: The RX beam for the reported best RSRP is used 
· Option 2: UE searches the best Rx beam
· Interruption is 6ms gap length
· MIB decoding delay for FR2
· Option 1 : [5] * TSMTC, where TSMTC is SMTC periodicity of target cell.
· Option 2 : [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
· Note: Depending on outcome of if RX beam sweeping is needed for MIB decoding.
· How is the SIB1 decoding delay to be derived
· Option 1a
· Soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [4] samples
· Option 1b
· Assumption is soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [6] samples
· Option 2a
· One shot at -3dB SNR
· [4] samples
· Option 2b
· One shot at -3dB SNR
· [7] samples
· Option 3
· Soft combining of 2 samples at -6dB SNR with side condition that no requirements for 160ms SIB1 scheduling periodicity 
·  [7] number of samples
· Note from online discussion (for information)
· Further evaluate the SIB1 reading performance for the case of AWGN and interference limited conditions (e.g. colliding SIB1 transmissions in the serving and neighbor cells)
· Further identify typical scenarios for CGI reading in terms of SIB1 collision between serving and neighbor cells
· Interruptions for each autonomous gap during SIB1 decoding
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2/3
· Margin
· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 2*BWP switch delay + 1 slot (victim cell SCS)
· Option 3: 2*2ms + 1 slot (victim cell SCS)
· FFS if known cell conditions is needed based on agreements that SSB selection is up to UE implementation.
· FFS how to specify known cell conditions if necessary.

3) Mandatory MG patterns
· ​Applicability of mandatory gap patterns in GP#12-GP#23 shall follow the Rel-15 applicability table in TS38.133
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA, NR DC, NE-DC and EN-DC operations for per-FR gap capable UE
· Mandatory gap patterns in GP#12-GP#23 are applicable to NR SA and NR DC operations for per-UE gap only capable UE
· ​In NR SA and NR-DC operation
· NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers
· UE capability of NR-only measurement is introduced
· The UE capability is to indicate if the gap patterns from GP#2 to GP#11 can only be used to do NR only measurement and to indicate the gap patterns are supported by the UE.
· All UEs are mandated to support the additional mandatory gap patterns
· For LTE SA, EN-DC, NE-DC
· Support of a set of “mandatory additional gap patterns defined for NR SA and NR-DC for NR only measurement” is an optional UE capability
· Introduce a new UE capability signalling where UE may indicate the support for a full set of “mandatory additional gap patterns defined for NR SA and NR-DC for NR only measurement”
· Support of “mandatory MG patterns” for NR measurement only for NR SA and NR DC is mandatory feature with capability signaling. UE capability shall be indicated for each gap pattern.
· FFS if GP#17, #,18 and GP#19 in FR2 shall be additional mandatory for Rel-16 UE
· FFS if any gap patterns among GP#2, GP#3, GP#6, GP#7, GP#8, GP#9, GP#10 and GP#11 in FR1 shall be additional mandatory for NR only measurement for Rel-16 UE in NR SA and NR-DC operation 

4) Multiple Scell activation/deactivation
· Requirement scope of multiple SCell activation (sub-topic 1-1 in R4-2005293)
· Do not consider interruption between LTE SCell activation and NR SCell activation in EN-DC and NE-DC cases for RRM requirement
· Do not define requirement of multiple SCell activations in different CGs for UE without per-FR MG capability in NR-DC 
· To define requirement of multiple SCell activations of if to-be-activated SCells includes FR1 unknown and FR1 known SCells (with ≤160ms Scell_meas_cycle and/or with >160ms Scell_meas_cycle) on the same band 
· AGC settling time is: TFirstSSB_MAX,  if on that band UE has at least one FR1 known Scell with the SCell measurement cycle larger than 160ms to be activated but does not have any FR1 unknown Scell to be activated
· AGC settling time is: TFirstSSB_MAX + TSMTC_MAX ,  if on that band UE has at least one FR1 unknown Scell to be activated
· MAC PDU processing delay (sub-topic 1-2 in R4-2005293)
· In NR-DC scenario, if two MAC PDUs on dual NR CGs are received for multiple SCell activation, the MAC processing and application time shall be 3ms. 
· delay extension due to interruption on L1-RSRP measurement resource (sub-topic 1-3 in R4-2005293)
· When one single MAC CE is received for multiple SCell activation in EN-DC, NE-DC, NR SA and one CG of NR-DC, there is no interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed
· When multiple SCells activation happens in two CGs of NR-DC
· RAN4 only defines multiple SCell activation requirement for per-FR-MG-capable UE, and there is no interruption on the L1-RSRP measurement resource of the target to-be-activated SCell in FR2 and no additional delay extension is needed
· RAN4 to not define multiple SCell activation requirement for per-UE MG capable UE where L1-RSRP measurement in FR2 is interrupted due to another SCell activation in FR1
· Scaling factor for cell detection time of target being-activated SCell (sub-topic 1-4 in R4-2005293)
· FFS:
· FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
· Otherwise the SCell is accounted for in, and scaled by, N.
· FFS:
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell
· Interruption(s) on other serving cells when multiple SCells are being activated (sub-topic 1-5 in R4-2005293)
· if there is one single MAC CE for multiple SCell activation received in one CG, the UE RF tuning(s) for SCell activation in this CG shall not extend any SCell activation delay in this CG.
· Do not need to define new interruption length requirement for multiple SCell activation scenario. Interruption length can re-use those for single SCell activation
· Interruption to AGC settling (sub-topic 1-6 in R4-2005293)
· When one single MAC CE is received for multiple SCell activation in EN-DC, NE-DC, NR SA and one CG of NR-DC 
· No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· There is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells
· When two MAC PDUs are received on two CGs for multiple SCells activation in NR-DC
· Since RAN4 only defines multiple SCell activation requirement for per-FR MG capable UE when two MAC PDUs are received on two CGs in NR-DC, no RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
· If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.
· If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24*Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.
· Mixed unknown and known to-be-activated Scells in FR2 (sub-topic 1-7 in R4-2005293)
· If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting; 
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered.
· If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting; 
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered. 
· Delay extension of multiple SCells activation for inter-band FR2 CA (sub-topic 1-8 in R4-2005293)
· Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.
· Multiple SCell de-activation delay (sub-topic 1-9 in R4-2005293)
· The SCell deactivation delay requirements with multiple downlink SCells remain the same with the single SCell deactivation relay requirements
· Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC (sub-topic 1-10 in R4-2005293)
· FFS: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms (options in issue 1-10-1 in R4-2005293)
· FFS: activation delay for FR1 known SCell with Scell_meas_cycle>160ms (options in issue 1-10-2 in R4-2005293)
· FFS: activation delay for FR1 Unknown SCell (options in issue 1-10-3 in R4-2005293)
· Agreement: activation delay for “FR2 SCell with active serving cell(s) on same band and with configured SMTC” is same as single SCell activation  (in issue 1-10-4 in R4-2005293)
· Agreement: activation delay for “FR2 SCell with active serving cell(s) on same band but without configured SMTC” is same as single SCell activation (in issue 1-10-5 in R4-2005293)
· Agreement: activation delay for “FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time” is same as single SCell activation (in issue 1-10-6 in R4-2005293)
· Agreement: activation delay for “activation delay for FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives TCI state activation command after SCell activation command” is same as single SCell activation (in issue 1-10-7 in R4-2005293)
· Agreement: activation delay for “activation delay for FR2 known SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting” is same as single SCell activation (in issue 1-10-8 in R4-2005293)
· FFS: activation delay for FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting (options in issue 1-10-9 in R4-2005293)
· FFS: FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting (options in issue 1-10-10 in R4-2005293)
· Multiple SCell activation delay when two MAC PDUs on dual NR CGs are received within 3ms for multiple SCell activation in two CGs of NR-DC for per-FR MG capable UE (sub-topic 1-11 R4-2005293)
· reuse same requirement as in sub-topic 1-10 scenario (from issue 1-10-1 to issue 1-10-5), and no unknown FR2 Scell shall be considered. 
· Others (sub-topic 1-12 and 1-13 in R4-2005293)
· Multiple SCell activation delay when in NR-DC the time gap between two MAC PDUs received on dual NR CGs is greater than 3ms for multiple SCell activation, but the second MAC PDU for SCell activation in one CG was received within the activation period of the SCell(s) activation in other CG (options in issue 1-12 in R4-2005293):
· reuse same requirement as in sub-topic 1-11 scenario.
· Multiple SCell activation delay when two MAC PDUs are received for multiple SCell activation in two CGs of NR-DC for per-UE MG capable only UE (options in issue 1-13 in R4-2005293)
· No need to consider this requirement
· FFS: narrow down multiple Scell activation cases for requirements
· Continue the discussion on how to down select the cases for multiple SCell activation requirement in next RAN4 meeting; and if conclusion is made in next meeting to preclude certain case(s), the corresponding requirement for that case(s) could be removed. 
· Draft CR plan for next RAN4 meeting
· Companies are encouraged to bring in drafts CRs in next RAN4 meeting on following aspects:
· Multiple NR SCell activation/deactivation delay requirement to TS38.133
· Multiple NR SCell activation/deactivation interruption requirement to TS38.133, if needed
· Multiple NR SCell activation/deactivation interruption requirement to TS36.133, if needed
· Others, if needed

5) Inter-frequency measurement without MG
· Issue 2-1: Capability of supporting inter-frequency measurement without MG
· Option 1 (vivo, MediaTek, OPPO, Huawei, Qualcomm, vivo, Intel, Ericsson) : Optional with UE capability signaling
· Option 2 (CMCC): Mandatory with UE capability signaling
· Issue 2-2: Assumption of searcher numbers
· For UE without CA capability, the number of search assumed in the requirement is 1
· Issue 2-3: How to handle the backward compatible issue for network
· Explicitly enable “inter-frequency measurement without MG” feature with a release 16 configuration flag
· If network configures the flag, when SMTC is partially overlapped with network configured MG, UE perform inter-frequency without MG measurement outside gap
· If network does not configure the flag, when SMTC is partially overlapped with network configured MG, UE perform inter-frequency measurement within gap. 
· Issue 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
· For CA capable UE :
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE:
· Option 1 (Apple, CMCC, vivo, OPPO, Intel, Huawei, Ericsson, Qualcomm): Define requirements based on the assumption that UE perform measurement within gaps 
· Issue 2-5: Scheduling restriction for inter-frequency measurement w/o MG
· Clarify in the spec that synchronization is assumed for overlapped TDD carriers. (last meeting agreement)
· When UE performs inter-frequency measurements without measurement gaps in a TDD bands on FR1 and FR2:
· UE can assume following 2 conditions are fulfilled:
· SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and
· the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned
· 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
· Issue 2-6: Scheduling restriction when the target SSB has a different SCS grid
· Option 1 (MediaTek, OPPO, Qualcomm): 
· When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.
· Option 2 (Huawei, Apple, CMCC, Huawei, Ericsson): 
· No need to specify the scheduling restriction for the case the target SSB has a different SCS grid as that of UE’s serving cell.
· Issue 2-8: Update the UE capability simultaneousRxDataSSB-DiffNumerology
· Option 1 (CMCC, Apple, MediaTek, vivo, OPPO,  Intel, Huawei, Ericsson): 
· To update the UE capability simultaneousRxDataSSB-DiffNumerology to indicate whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell or inter-frequency measurement without measurement gap and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133
· Option 2 (Qualcomm):
· Introduce a new UE capability to indicate whether the UE supports concurrent inter-frequency measurement without measurement gap and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133
· Agreement: Keep both options in the LS, and let RAN2 make the decision

6) FR2 inter-band CA requirements
· The RRM requirements for FR2 inter-band CA scenario shall be defined based on the following principles:
· RRM requirements work for FR2 inter-band CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 inter-band CA in the RF session.
· For FR2 inter-band CA for common beam and independent beam, UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams. The corresponding requirements for common and independent beams can then be derived.
· The scaling factor CSSFoutside_gap
· The scaling factor CSSFoutside_gap for FR2 inter-band CA is defined as:
	Scenario
	CSSFoutside_gap,i for FR2 PCC (in SA or NE-DC mode) or FR2 PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA 
	1
	2Note 1
	2×(Number of configured SCell(s) - 1)

	Note1: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is required on this Scell.



Where, only two FR2 bands are specified for FR2 inter-band CA in release 16. It is assumed that UE has two searchers for performing intra-frequency measurements without gaps.
· interruption requirements
· For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can be applied.
· For a FR2 inter-band CA combination with using common beam management, FFS whether the existing interruption requirements for inter-band CA can be applied.
· RF inputs on RF architectures for FR2 inter-band CA combination with using common beam management are required. 
· If the separate RF chains are assumed for FR2 inter-band CA combination with using common beam management, the existing interruption requirements of inter-band CA can be applied.
· If the same RF chain is assumed for FR2 inter-band CA combination with using common beam management, FFS whether the existing interruption requirements of intra-band CA can be applied.
· Beam management requirement
· Beam management resource configuration for FR2 inter-band CA combination with independent beam:
· Beam management resources on one cell in each band may be configured.
· Network may also configure beam management resources only on one cell such as Pcell, e.g. if network knows nodes on both bands are collocated.
· Beam management requirements for FR2 inter-band CA combination with independent beam:
· For BFD/CBD on PCell/PSCell
· R15 BFD/CBD measurement requirements in FR2 can be applied for FR2 inter-band CA scenario.
· For BFD/CBD on SCell
· RAN4 to use SCell BFD/CBD requirements as being defined in eMIMO WID as baseline.
· For L1-RSRP reporting.
· R15 L1-RSRP measurement requirements in FR2 can applied for FR2 inter-band CA scenario. 
· Beam management requirements for FR2 inter-band CA combination with common beam :
· RAN4 needs to study whether UE is necessary to perform BFD/CBD measurements on SCell.
· Option 1:The BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell.
· Option 2: Others. 
· Scheduling restriction requirement
· Scheduling restriction requirements for FR2 inter-band CA combination with independent beam
· Option 1:
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 2:
· No scheduling restriction from UE RX beam perspective, but further discussion is needed from the perspective of different numerologies and collision between UL and DL transmission.
· Scheduling restriction requirements for FR2 inter-band CA combination with common beam
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam.
· The existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.
· Measurement restriction requirements
· Measurement restriction requirement for FR2 inter-band CA combination with common beam
· The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
· Option 1:
· There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped.
· Option 2:
· The existing measurement restriction requirements for FR2 shall be extended to serving cells in different bands.
· Others
· SCell activation delay requirements
· SCell activation requirement for case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
· The existing SCell activation delay requirements in case of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused for FR2 inter-band CA.
· SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For FR2 inter-band CA combination with independent beam. 
· The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied.
· For FR2 inter-band CA combination with common beam. 
· The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” cannot be applied.
· The SCell activation delay for case 2 can be studied from the following aspects:
· Whether AGC settling time need to be included.
· Whether cell search time need to be included.
· Whether fine timing tracking delay need to be included.

7) BWP switching on multiple CCs
Delay requirements for DCI/timer based BWP switch
; N: Number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs
Agreement in 1st round: K = 1
FFS on D 
· Options for D
· Option 1: D=100us for Type 1; 200 us for Type 2
· Option 2: D = 450us for Type 1; 1.5ms for Type 2; 
· Other options are not precluded.
Delay requirements for RRC based BWP switch
· ; 
Where DRRC is FFS and will be decided in RAN4#95-e.
- 	Option 1: DRRC = 1.5ms
-	Option 2: DRRC = 0ms 	
- 	Other options are not precluded.
Interruption requirements for simultaneous BWP switch
· Agreement in 1st round: The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC
· No requirement is needed for total interruption length.
Conditions when requirements for partial overlap BWP switch are defined
Agreement in 1st round: For DCI and RRC based BWP switch with partial overlap, partial overlap is defined for FR1+FR2 in NR-DC when UE is capable of per FR gap.
Delay requirements for DCI based BWP switch 
· No extra waiting time is considered. Re-use the switching delay requirements from single CC and simultaneous triggering case. 
Delay requirements for Timer based BWP switch 
Agreement in 1st round: timer-based BWP switch should be delayed by ongoing timer-based BWP switch.
Further agreement:
· UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for non-simultaneous Timer-based BWP switch in the same FR, i.e. additional TDelay is allowed, where TDelay is the time delayed by ongoing BWP switching on other CCs.
· It is FFS how to address the impact from partial overlap BWP switching in the other FR.
Delay requirements for RRC based BWP switch 
It is FFS whether extra waiting time should be defined. If the extra waiting time is needed, it should be upper bounded by 
	option 1: the multiple BWP switch delay of the 1st CG.
	option 2: the RRC processing time in the 1st CG.

8) UL spatial relation change
· No requirement is needed for spatial relation info switching associated with UL SRS.
· No requirement is needed for MAC CE based spatial relation info switching associated with SRS for PUCCH.
· No requirement is needed for RRC based spatial relation info switching associated with SRS for P-SRS.
· No requirements are defined for spatial relation info switching delay for PUSCH.
· No requirements are defined for spatial relation info switching for PUCCH when PUCCH-SpatialRelationInfo is not configured.
· No requirements are defined for spatial relation info switching for RRC based spatial relation info switching with DL-RS for PUCCH.
· Define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS.
· Define DCI based spatial relation info switching delay for A-SRS.
· When spatial relation info associated with DL-RS
· For unknown spatial relation condition, there is no requirement. 
· For known spatial relation condition, refer to RAN1 spec.
· Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH.
· Define delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS.
· The known condition on spatial relation when associated with DL-RS,
The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation switch, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The [DL RS configured in spatial relation] remains detectable during the spatial relation switching period
-	The SSB associated with the spatial relation remains detectable during the spatial relation switching period
-	SNR of the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.
· Whether define the spatial relation delay requirement for UE which only supports BC Bit-0?
· Option 1: Yes
· Option 2: No
· When the UL signal has spatial relation to an unknown DL RS,
· Option 1: UE transmits using previous TX beam
· Option 2: Drop UL transmission until TCI state is known
· Option 3: Up to UE implementation and no need to be specified.
· Whether to consider timing tracking when associated DL-RS?
· Sub1. Whether to consider timing tracking when associated DL-RS QCLed with a different qcl-Type1 RS?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
· Sub2. Whether to consider timing tracking when associated DL-RS is an unknown DL RS?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
· Sub3. Whether to consider timing tracking when PUSCH/PUCCH and SRS associated with different DL-RSs in one slot?
· Option 1: No
· Option 2: Yes
· Option 3: Up to UE
Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
· For known TCI state 
· Option 1: THARQ +3ms
· Option 1a: THARQ +3ms/NR slot length
· Option 2: THARQ +3ms + time for time tracking if applicable
· Option 3: The PDCCH TCI switch timeline to be used as baseline
· For unknown TCI state
· Option 1: THARQ + 3ms + TL1-RSRP
· Option 1a: THARQ +(3ms+ TL1-RSRP)/NR slot length
· Option 2: THARQ + 3ms + TL1-RSRP + time for time tracking if applicable
· Option 3: THARQ + 3ms + ‘time for tracking’
· Option 4: No requirement
Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known TCI state 
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 2: TRRCprocessing + time for time tracking if applicable
· Option 3: TRRCprocessing (timing is not required)
· For unknown TCI state
· Option 1: Define delay based on RRC based TCI state switching requirements
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3: TRRCprocessing + TL1-RSRP
· Option 4: No requirements

RAN4 #95-e meeting
1) SRS carrier based switching requirements
· In EN-DC and NE-DC operation,
· For UE capable of per-FR gap, 
· Interruptions on NR measurement are allowed in FR1 but NOT allowed in FR2 due to LTE SRS carrier based switching.
· Additional delay can be expected on NR measurement in FR1 when UE is configured to perform LTE SRS carrier based switching.
· For UE not capable of per-FR gap, 
· Interruptions on NR measurement are allowed in both FR1 and FR2 due to LTE SRS carrier based switching.
· Additional delay can be expected on NR measurement in both FR1 and FR2 when UE is configured to perform LTE SRS carrier based switching.
· Note: LTE SRS carrier based switching is allowed to be dropped when colliding with NR measurement
· In EN-DC and NE-DC operation,
· For UE capable of per-FR gap,
· Interruptions on E-UTRA measurement are allowed due to NR SRS carrier based switching in FR1, but NOT allowed due to NR SRS carrier based switching in FR2.
· Additional delay can be expected on E-UTRA measurement when UE is configured to perform NR SRS carrier based switching in FR1.
· For UE not capable of per-FR gap, 
· Interruptions on E-UTRA measurement are allowed due to NR SRS carrier based switching in both FR1 and FR2.
· Additional delay can be expected on E-UTRA measurement when UE is configured to perform NR SRS carrier based switching in FR1 and/or in FR2.
· Note: NR SRS carrier based switching is allowed to be dropped when colliding with E-UTRA measurement
· Interruption requirements for CA other than case 1, case 2 and case 3 are the same as for async case
· Case 1: CA is co-location deployed
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Case 3: uplink time difference does not exceed a threshold X
· X = [5] us
· FFS interruption requirements for case 1, case 2 and case 3.
· Interruptions for inter-band SRS carrier switching in FR2 are waiting for RF room conclusion
· Requirements will be specified once there is conclusion in RF.
2) CGI reading requirements with autonomous gap
· MIB decoding delay for FR2
· Option 1: 3 * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
· Option 2: 5 * TSMTC + N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
· SIB1 decoding delay requirements
· Option 1:  -3 dB SNR and 6 samples
· Option 2:  -4 dB SNR and 6 samples
· Margin for interruptions during each autonomous gap for SIB1 decoding
· 2* 2ms + 1 slot (victim cell SCS)
· Known Cell condition for FR1 and FR2
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report with SSB index for the target cell
· During MIB decoding at least reported SSBs remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During MIB decoding and SIB1 decoding, the SSB for MIB decoding and PDSCH for SIB1 decoding remain detectable with SNR ≥ -3dB.
· X=5 for FR1 and X=3 for FR2
· Value for timer T321
· Option 1: 2 seconds for FR1 and 5 seconds for FR2
· Option 1: 2 seconds for FR1 and 3 seconds for FR2
3) Mandatory MG patterns
· GP#17, GP #18 and GP#19 are defined as mandatory
· GP#2, GP#3 and GP#11 are defined as mandatory for NR only measurement. 
4) Multiple SCell activation/deactivation
· Requirement scope of multiple SCell activation (Sub-topic 1-1 in R4-2008513)
· RAN4 to not define any requirements for a case where any to-be-activated SCells are unknown without active serving cell or known to-be-activated SCells on the same band
· Scaling for unknown intra-band contiguous being-activated SCell (sub-topic 1-2 in R4-2008513)
· An unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N when the following conditions are fulfilled:
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
· its SSB DL Tx beam is same as the corresponding SSB DL Tx beam at the same SSB position of FR1 known cell or FR1 active serving cell, and
· its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell
· Otherwise the SCell is accounted for in, and scaled by, N.
· However, when the following conditions are fulfilled, no activation requirement will be applied for this unknown SCell:
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
· its SSB DL Tx beam is different from the corresponding SSB DL Tx beam at the same SSB position of FR1 known cell or FR1 active serving cell, and
· its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell
· “cell detection time” in delay extension due to searcher limitation(sub-topic 1-3 in R4-2008513)
· “Cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell
· Interruption for multiple SCell activation(sub-topic 1-4 in R4-2008513)
· Single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.
· Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC(sub-topic 1-5 in R4-2008513)
· Issue 1-5-1: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
· Issue 1-5-2: activation delay for FR1 known SCell with Scell_meas_cycle>160ms 
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
· Issue 1-5-3: activation delay for FR1 Unknown SCell
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+Trs +5ms
where 
· N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell. However, an unknown SCell in FR1 that is contiguous to an active serving cell, or to a known SCell being activated by the same MAC PDU, is not accounted for in, or scaled by, N1, when the following conditions are fulfilled:
· A single SSB is used in the unknown SCell; or multiple SSBs are used in the unknown SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
· its ssb-PositionInBurst is same as the one of FR1 known cell or FR1 active serving cell, and
· its SSB DL Tx beam is same as the corresponding SSB DL Tx beam at the same SSB position of FR1 known cell or FR1 active serving cell, and
· its SMTC offset is same as the one of FR1 known cell or FR1 active serving cell
· Otherwise the FR1 unknown SCell is accounted for in, and scaled by, N1.
· Issue 1-5-4: activation delay for FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting
· 3 ms + max(Tuncertainty_MAC +TFineTiming + 2ms, Tuncertainty_SP), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell. Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· Issue 1-5-5: FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· Multiple SCell activation requirement in inter-band CA in FR2(sub-topic 1-6 in R4-2008513)
· RAN4 to defer the discussion for multiple SCell activation in FR2 inter-band CA

5) Inter-frequency measurement without MG
· Issue 2-1: Capability of supporting inter-frequency measurement without MG
· Optional with UE capability signaling
· Issue 2-2: Scheduling restriction when the target SSB has a different SCS grid
· Do not define requirements for scenarios when the target SSB has a different SCS grid
· Issue 2-3-1: Relation between “NeedForGap” and “inter-frequency without MG”
· If UE indicates “gap”, but UE indicates the support of “inter-frequency without MG”, UE can still be able to do gapless measurement when the target SSB is completely contained in UE’s active BWP. 
· If UE indicates “no gap”, the gap is not needed for measuring the concerned frequency, regardless of the new RAN4 gapless mechanism. 
· Issue 2-3-2: On replied LS on NeedForGap capability  (merged from thread#233 topic #6)
· The NeedForGap signaling design is independent with RAN4 ’s ongoing discussion on inter-frequency measurement without gap in Rel16 RRM enhancement WI. 
· Note: discussion on NeedForGap shall not impact the completion of R16 RAN4 inter-frequency without MG topic.

6) FR2 inter-band CA RRM
· Interruption requirements
· For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can be applied.
· The following options are considered on how to define the interruption requirements for FR2 inter-band CA for CBM UE.
· Option 1: the existing interruption requirements of intra-band CA can be applied.
· Option 2: the interruption requirements can be defined as the current interruption with adding a SMTC duration which is the longest SMTC duration among all the serving cells in this FR2 band pair.
· Option 3: RAN4 RRM need feedback on the RF architectures of common beam UEs from RF session, e.g. in different band combinations.
· Note: a CBM UE is a UE capable of common beam management for FR2 inter-band CA. And an IBM UE is a UE capable of independent beam management for FR2 inter-band CA.
· beam management requirements
· Beam management resource configuration for CBM UE:
· It is left to network to decide whether to configure BFD/CBD measurements on SCell
· Beam management requirements for CBM UE:
· For BFD/CBD on PCell/PSCell
· R15 BFD/CBD measurement requirements in FR2 can be applied for FR2 inter-band CA scenario.
· Working Assumption for BFD/CBD on SCell
· RAN4 to use SCell BFD/CBD requirements as being defined in eMIMO WID as baseline.
· For L1-RSRP reporting.
· R15 L1-RSRP measurement requirements in FR2 can applied for FR2 inter-band CA scenario. 
· scheduling restriction requirements
· Scheduling restriction requirements for IBM UE
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band under the following conditions:
· network does not configure simultaneous UL/DL between two FR2 bands if the UE does not have such capability of simultaneousRxTxInterBandCA.
· network does not configure mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
· network does not configure mixed numerology between SSB and data on two FR2 bands if the UE does not have such capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· FFS whether to define the scheduling restrictions for the following cases for both IBM UE and CBM UE.
· Case 1: network configures simultaneous UL/DL between between two FR2 bands if the UE does not have the capability of supporting simultaneousRxTxInterBandCA.
· Case 2: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
· Case 3: network configures mixed numerology between SSB and data on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· Measurement restriction requirements
· For CBM UEs in FR2 inter-band CA, the existing measurement restriction requirements for FR2 is applied for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands.
· Measurement restriction requirement for FR2 inter-band CA with IBM
· There are no measurement restrictions for the RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands under the following conditions:
· network does not configure mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
· network does not configure mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have such capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· FFS whether to define the measurement restrictions for the following cases for both IBM and CBM.
· Case 1: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception of with different numerologies between FR2 CCs in DL.
· Case 2: network configures mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.
· SCell activation delay requirements
· SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of“SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.
· For CBM UEs in the Case 2, if the target SCell is unknown, FFS the SCell activation delay requirements.
· Option 1: the existing SCell activation delay requirements for FR1+FR2 CA without L1-RSRP measurement delay can be reused.
· Other options are not precluded.

7) BWP switching on multiple CCs
Delay requirements for DCI/timer based BWP switch
; N: Number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs
· Value of D: 
   - Agreement in 2st round: 
· Define new UE capabilities for BWP switching on multiple CCs
· Type 1: D = 100us, 200us
· Type 2: D = 400us, 800us, 1000us
· Same capabilities apply for FR1 and FR2
· Definition of  N : 
  - Option 1: N is the number of CCs with simultaneous BWP switch.
  - Option 2: For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching on both FR
Delay requirements for RRC based BWP switch
; 
Where DRRC is FFS.
· Option 1: DRRC = 0ms 	
· Option 2: DRRC = D (agreed value for DCI/timer based BWP switch)
· Option 3: if N<=3, re-use the existing requirement. if N>3, DRRC =D. where N is the total number of CCs.
when SCS changes 
· The simultaneous BWP switch on multiple CCs case, if the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
Conditions when requirements for partial overlap BWP switch are defined
· DCI and RRC based BWP switch with partial overlap are defined for FR1+FR2 in NR-DC operation, when BWP switch doesn’t involve SCS change and UE supports per-FR gap.
    -   No requirement is defined for RRC based BWP switch with partial overlap within a cell group
Timer based BWP switch 
Sub1: if UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, whether UE handled timer-based BWP switch in parallel or sequentially
· Option 1: in parallel
· Option 2: sequentially
Timer based BWP switch 
Sub2: Delay requirement for timer based BWP switch
· Option 1: Don’t differentiate UE capability of per-FR gap 
TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered multiple CCs. TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple CCs. 
Note: more clarification can be added for Tdelay and TBWPSwitchDelayTimer if identified necessary
· Option 2: Dependent on the UE capability of per-FR gap
      Requirements are defined when when BWP switch doesn’t involve SCS change 
For UE capable of per-FR gap:
	TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered 	multiple CCs within the same frequency range. TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple 	CCs. 
For UE not capable of per-FR gap:
	TDelay+TMultipleBWPSwitchDelay, where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range; 	TMultipleBWPSwitchDelay is TBWPSwitchDelay+ D(N-1), N is the number of timer-based BWP switch on CCs in the other FR of which the time periods 	of BWP switching delay are overlapped with TNonSimultaneousTimer, and D is the incremental delay, which is same as that of simultaneous BWP 	switch on multiple CCs
Note: more clarification can be added for Tdelay and TBWPSwitchDelayTimer if identified necessary
RRC based BWP switch 
Sub1: Whether RRC processing time is equal to BWP switch time in RAN2 (In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table (Table 12.1-1 in TS 38.331) plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.)
· Option 1: Yes
· Option 2: No
Sub2: Delay requirement for RRC based BWP switch
· Option 1: upper bounded by the multiple BWP switch time in CG1.
· Option 2: upper bounded by the RRC processing time in the 1st CG.
· Option 3: No need to introduce the waiting time for RRC based partial overlap BWP switching on multiple CCs, and the delay requirements for simultaneous BWP switch on multiple CCs shall be reused
8) UL spatial relation change
· Define requirement for BC bit-0 UE. 
· Requirement for BC bit-0 UE is FFS.
· No timing tracking is needed when PUSCH/PUCCH and SRS associated with different DL-RSs in one slot.
· Whether UE should meet initial transmit timing accuracy requirements after UL spatial relation switch?
· Option 1: No
· Option 2: Yes
· Whether to consider timing tracking when associated DL-RS?
· Sub1. Whether to consider timing tracking when associated DL-RS is known but QCLed with a different qcl-Type1 RS?
· Option 1: No
· Option 2: Yes
· Option 3: No requirement will be defined.
· Option 4: 
· No for SRS spatial relation changes
· Yes for PUCCH spatial relation changes
· Sub2. Whether to consider timing tracking when associated DL-RS is an unknown DL RS?
· Option 1: No
· Option 2: Yes
· Option 3: No requirement will be defined
· When the UL signal has spatial relation to an unknown DL RS,
· Option 1: UE transmits using previous TX beam
· Option 2: Drop UL transmission until TCI state is known
· Option 3: Up to UE implementation and no need to be specified.
· How to deduce the delay requirement for UE which only supports BC Bit-0 when spatial relation is associated with DL RS?
· Option 1: The same delay requirement as BC Bit-1 UE 
· Option 2: Always plus the SRS beam sweeping duration compared to BC Bit-1 UE
Note: The BC Bit-0 UE doesn’t need to meet the same accuracy requirement with Bit-1 for active spatial relation switch.
Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
· For known spatial relation but the DL RS is not in the active TCI list
· Option 1: THARQ +3ms
· Option 2: THARQ +3ms + time for time tracking if applicable
· For unknown spatial relation
· Option 1: THARQ + 3ms+ TL1-RSRP
· Option 2: THARQ + 3ms+ TL1-RSRP + time for time tracking if applicable
· Option 3: No requirements will be defined
Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known spatial relation but the DL RS is not in the active TCI list
· Option 1: TRRCprocessing
· Option 2: TRRCprocessing + time for time tracking if applicable
· For unknown spatial relation
· Option 1: TRRCprocessing + TL1-RSRP
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3: No requirements will be defined

2.1.2	Remaining Open issues
Work phase:
1) SRS carrier-based switching requirements
· FFS interruption requirements for case 1, case 2 and case 3.
· Case 1: CA is co-location deployed
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Case 3: uplink time difference does not exceed a threshold X
· X = [5] us
· Interruptions for inter-band SRS carrier switching in FR2 are waiting for RF room conclusion
· Requirements will be specified once there is conclusion in RF.
2) CGI reading requirements with autonomous gap
· MIB decoding delay for FR2
· SNR conditions for SIB1 decoding delay requirements
· Value of timer T321 for FR2
3) Multiple SCell activation/deactivation
· Multiple SCell activation/deactivation in FR2 inter-band CA
4) FR2 inter-band CA RRM
· The interruption requirements for CBM UE.
· The scheduling restrictions and measurement restrictions due to incorrect network configuration
· The unknown SCell activation requirement for CBM UE in case2.
· Case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2.
5) BWP switching on multiple CCs
· Definition of N in simultaneous DCI/timer based BWP switching on multiple CCs 
· Definition of D in simultaneous RRC based BWP switching on multiple CCs 
· RRM requirement for partial overlapped timer-based BWP switching on multiple CCs
6) UL spatial relation change 
· Requirement for BC bit-0 UE 
· Whether UE should meet initial transmit timing accuracy requirements after UL spatial relation switch 
· Whether to consider timing tracking when associated DL-RS for sub1. and sub2. 
· Whether and how to define requirement for the UL signal which has spatial relation to an unknown DL RS

Study phase:
To study the feasibility or necessity to introduce the requirements for the following aspects:
(1) Non-simultaneous UL carrier operation in FR2

2.2	RAN2
2.2.1	Agreements
RAN2 #109-e meeting (note: the progress is related to Feb RAN2 meeting but was not included in previous SR)
1) CGI reading requirements with autonomous gap
Agreed CRs for autonomous gaps
R2-2002278	Introducing autonomous gap in CGI reporting
R2-2002147	Introducing autonomous gap in CGI reporting
R2-2002255	Autonomous gap support for CGI reading
R2-2002145	Autonomous gap support for CGI reading

RAN2 #110-e meeting
1) Mandatory MG patterns
Agreements for mandatory gaps
[027] Regarding UE capability of mandatory gap pattern (among #2~#11), agree the following design of UE capability signaling: 
For NR SA and NR-DC
- 	Introduce a bitmap in NR RRC to indicate the supported gap patterns #2~#11 for NR only measurement, each bit corresponds to one gap pattern, and the mandatory gap pattern positions shall be set to 1. 
For NE-DC
-	Introduce 1 bit indication in NR RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 
For LTE SA 
-	Introduce 1 bit indication in LTE RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 
For (NG)EN-DC 
- 	Introduce 1 bit indication in LTE RRC to indicate whether the UE supports all mandatory gap patterns for NR only measurement. 

Agreed CRs for mandatory gaps (R2-2006289 and R2-2006290 will be merged into UE capability mega CR)
R2-2006289	CR to 38.306 on introduction of mandatory gap patterns in Rel-16
R2-2006290	CR to 38.331 on introduction of mandatory gap patterns in Rel-16
R2-2006291	CR to 36.306 on introduction of mandatory gap patterns in Rel-16
R2-2006292	CR to 36.331 on introduction of mandatory gap patterns in Rel-16


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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4) R4-2003106	Applicability of mandatory gaps for NR operating modes	Ericsson
5) R4-2003107	LS on mandatory gap patterns for release 16	Ericsson
6) R4-2003108	Mandatory gap patterns in NR RRM enhancement	Ericsson
7) R4-2003109	RRM requirements for interband FR2 operation	Ericsson
8) R4-2003197	Draft CR to TS 38.133: RRM requirement for UE-specific CBW change	Intel Corporation
9) R4-2003202	Discussion of RRM requirements for BWP switching on multiple CCs	Intel Corporation
10) R4-2003205	Discussion on requirements for spatial relation info switch	Intel Corporation
11) R4-2003356	Further consideration on BWP switch on mulitple CCs	vivo
12) R4-2003357	Consideration on interruption period of BWP switching on multiple CCs	vivo
13) R4-2003379	Further consideration on BWP switch on mulitple CCs	vivo
14) R4-2003380	Consideration on interruption period of BWP switching on multiple CCs	vivo
15) R4-2003381	Consideration on issues for inter-frequency measurement without gap	vivo
16) R4-2003396	RRM requirements for BWP switching on multiple CCs	Apple
17) R4-2003397	Requirements for Uplink Spatial Relation Info Switching	Apple
18) R4-2003403	On remaining issues for activation delay extension due to multiple SCell activations	Apple
19) R4-2003404	On activation delay requirements for multiple SCell activation	Apple
20) R4-2003477	Further discussion on mandating gap patterns for Rel-16 NR	CMCC
21) R4-2003490	Discussion on inter-band CA requirement for FR2	NTT DOCOMO, INC.
22) R4-2003491	Discussion on mandatory MG patterns	NTT DOCOMO, INC.
23) R4-2003492	Discussion on spatial relation switch for uplink	NTT DOCOMO, INC.
24) R4-2003501	Discussion on Interruption at SRS carrier switch	MediaTek inc.
25) R4-2003502	Discussion on Multiple SCell activation	MediaTek inc.
26) R4-2003503	Discussion on CGI reading requirement for NR	MediaTek inc.
27) R4-2003504	Discussion on BWP switch on multiple CC	MediaTek inc.
28) R4-2003505	Discussion on active spatial relation switch	MediaTek inc.
29) R4-2003517	RRM requirements on inter-frequency measurement without gap	CMCC
30) R4-2003518	TP on introducing inter-frequency measurements without measurement gap	CMCC
31) R4-2003519	LS on inter-frequency measurement requirement without MG	CMCC
32) R4-2003606	Discussion on new capability for NR-only measurement and mandatory MG patterns in Rel-16	MediaTek inc.
33) R4-2003607	Discussion on inter-frequency measurement requirement without gap	MediaTek inc.
34) R4-2003624	Discussion on Inter-band CA requirement for FR2	MediaTek inc.
35) R4-2003649	Delay requirement for UE-specific channel bandwidth change	MediaTek inc.
36) R4-2003650	RRM requirement for UE-specific CBW change	Intel Corporation
37) R4-2003651	Draft CR to TS 38.133: RRM requirement for interruption due to UE-specific CBW change	Intel Corporation
38) R4-2003652	Draft CR to TS 38.133: BWP switching on multiple CCs RRM requirements	Intel Corporation
39) R4-2003810	Interruption requirements due to SRS carrier switching	Nokia, Nokia Shanghai Bell
40) R4-2003811	Multiple SCells Activation Delay Requirements	Nokia, Nokia Shanghai Bell
41) R4-2003961	Discussion on remaining open issues in delay extension of multiple SCell activation	NEC
42) R4-2003962	Discussion on requirements for BWP switch delay on multiple CC	NEC
43) R4-2003963	Discussion on requirements for UE-specific CBW change	NEC
44) R4-2003979	Discussion on remaining issues for SRS carrier switching	OPPO
45) R4-2003980	On RRM requirements for BWP switching on multiple CCs	OPPO
46) R4-2003981	On remaining issues for inter-frequency measurement without MG	OPPO
47) R4-2003982	Further discussion on mandatory measurement gap patterns and applicability	OPPO
48) R4-2004104	Further discussion on NR CGI reading with autonomous gaps	ZTE
49) R4-2004105	draft CR to 38.133 on CGI reading of NR cell	ZTE
50) R4-2004106	draft CR to 38.133 on interruption requirements for CGI reading	ZTE
51) R4-2004107	Reply LS on CGI reading with autonomous gaps	ZTE
52) R4-2004108	Remaining open issues on NR SRS carrier switching RRM requirements	ZTE
53) R4-2004109	draft CR to 38.133 on SRS carrier switching interruption requirements	ZTE
54) R4-2004110	draft CR to 36.133 on SRS carrier switching interruption requirements	ZTE
55) R4-2004111	LS on mandatory of measurement gap patterns	ZTE
56) R4-2004112	Further discussion on mandatary of measurement gap patterns	ZTE
57) R4-2004244	Discussion on partial overlap BWP switching on multiple CCs	Huawei, Hisilicon
58) R4-2004245	Discussion on simultaneous BWP switching on multiple CCs	Huawei, Hisilicon
59) R4-2004298	Discussion on SRS carrier switching interruption		Huawei, Hisilicon
60) R4-2004299	CR on NR SRS carrier switching interruption in TS 36.133	Huawei, Hisilicon
61) R4-2004300	CR on impact on LTE RRM measurement due to NR SRS carrier switching	Huawei, Hisilicon
62) R4-2004301	[Draft] LS on inter-frequency measurement requirement without MG	Huawei, Hisilicon
63) R4-2004302	Discussion on inter-frequency measurement without gap		Huawei, Hisilicon
64) R4-2004303	Discussion on mandatory gap pattern in R-16	Huawei, Hisilicon
65) R4-2004304	LS on mandatory gap patterns in R16	Huawei, Hisilicon
66) R4-2004305	Discussion on spatial relation switch for uplink channels and SRS	Huawei, Hisilicon
67) R4-2004328	Discussion on RRM requirements of FR2 inter-band CA scenario	Huawei, HiSilicon
68) R4-2004329	DraftCR on scaling factor CSSFoutside_gap for FR2 inter-band CA	Huawei, HiSilicon
69) R4-2004330	DraftCR on scheduling availability requirements for FR2 inter-band CA	Huawei, HiSilicon
70) R4-2004368	Discussion on multiple SCell activation	Huawei, HiSilicon
71) R4-2004369	Discussion on NR CGI reading requirements	Huawei, HiSilicon
72) R4-2004370	Discussion on LTE CGI reading requirements	Huawei, HiSilicon
73) R4-2004371	CR to 36.133 on interruption requirements for CGI reading	Huawei, HiSilicon
74) R4-2004372	CR to 36.133 on CGI reading of LTE cell	Huawei, HiSilicon
75) R4-2004373	Discussion on RRM requirements for UE-specific CBW switching	Huawei, HiSilicon
76) R4-2004406	Further analysis of partially overlapped BWP triggering on multiple CCs	Ericsson
77) R4-2004407	UE specific channel BW change in FR1 and FR2	Ericsson
78) R4-2004423	On Activation of Multiple SCells	Ericsson
79) R4-2004424	On Spatial Relation Switching Delay Requirements	Ericsson
80) R4-2004425	On Simultaneously Triggered BWP Switching on Multiple CCs		Ericsson
81) R4-2004459	Discussion on Mandatory GPs for NR Rel-16	Nokia, Nokia Shanghai Bell
82) R4-2004460	Discussion on UL spatial relation switch	Nokia, Nokia Shanghai Bell, Globalstar
83) R4-2004516	discussion on CGI reading with autonomous gap	Nokia, Nokia Shanghai Bell
84) R4-2004517	Draft Response LS on CGI reading with autonomous gaps	Nokia, Nokia Shanghai Bell
85) R4-2004518	discussion on BWP switch on multiple CCs	Nokia, Nokia Shanghai Bell
86) R4-2004519	CR on 36133 interruption requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
87) R4-2004520	CR on 38133 interruption requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
88) R4-2004521	CR on 38133 delay requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
89) R4-2004783	Further discussion on interruption requirements for autonomous gaps for CGI reading	Qualcomm Incorporated
90) R4-2004784	Further discussion on timeline for BWP switch for multiple cells	Qualcomm Incorporated
91) R4-2004785	Further discussion on inter-frequency measurements without gaps	Qualcomm Incorporated
92) R4-2004786	Further discussion on remaining issues in SRS carrier switching	Qualcomm Incorporated
93) R4-2004787	Further discussion on requirements for spatial relation switch	Qualcomm Incorporated
94) R4-2004788	Further discussion on multiple SCell activation in NR	Qualcomm Incorporated
95) R4-2004789	Further discussion on mandatory measurement gaps	Qualcomm Incorporated
96) R4-2004790	RRM requirements with common and independent beams in FR2	Qualcomm Incorporated
97) R4-2005253	Email discussion summary for [94e Bis][121] NR_RRM_Enh_RRM_Part_1	Moderator (Intel Corporation)
98) R4-2005254	Email discussion summary for [94e Bis][122] NR_RRM_Enh_RRM_Part_2	Moderator (ZTE)
99) R4-2005255	Email discussion summary for [94e Bis][123] NR_RRM_Enh_RRM_Part_3	Moderator (Apple)
100) R4-2005293	Email discussion summary for [94e Bis][123] NR_RRM_Enh_RRM_Part_3	Moderator (Apple)
101) R4-2005339	WF on R16 NR RRM enhancements - BWP switching on multiple CCs	Intel, vivo
102) R4-2005340	WF on R16 NR RRM enhancements - UL Spatial Relation Info Switching	MediaTek
103) R4-2005341	WF on R16 NR RRM enhancements - SRS carrier switching	ZTE
104) R4-2005342	draft CR to 38.133 on SRS carrier switching interruption requirements	ZTE
105) R4-2005343	CR on NR SRS carrier switching interruption in TS 36.133	Huawei, Hisilicon
106) R4-2005344	WF on R16 NR RRM enhancements - CGI reading with autonomous gap	ZTE
107) R4-2005345	WF on R16 NR RRM enhancements - Mandatory MG patterns	ZTE
108) R4-2005346	LS on mandatory of measurement gap patterns	ZTE
109) R4-2005347	WF on R16 NR RRM enhancements	Apple
110) R4-2005348	WF on R16 NR RRM enhancements	CMCC
111) R4-2005350	LS on inter-frequency measurement requirement without MG	RAN4
112) R4-2005351	Draft CR to TS 38.133: RRM requirement for interruption due to UE-specific CBW change	Intel Corporation
113) R4-2005352	Draft CR to TS 38.133: RRM requirement for UE-specific CBW change	Intel Corporation
114) R4-2005353	WF on R16 NR RRM enhancements	"Huawei, HiSilicon"
115) R4-2005403	Email discussion summary for [94e Bis][121] NR_RRM_Enh_RRM_Part_1	Moderator (Intel Corporation)
116) R4-2005404	Email discussion summary for [94e Bis][122] NR_RRM_Enh_RRM_Part_2	Moderator (ZTE)
117) R4-2005405	Email discussion summary for [94e Bis][123] NR_RRM_Enh_RRM_Part_3	Moderator (Apple)
118) R4-2005842	LS on mandatory of measurement gap patterns	ZTE
119) R4-2005843	WF on R16 NR RRM enhancements - CGI reading with autonomous gap	ZTE
120) R4-2005846	LS on mandatory of measurement gap patterns	ZTE

RAN4 #95-e meeting
121) R4-2003103	Further considerations for CGI decoding in NR	Ericsson
122) R4-2006192	On remaining issues for multiple SCell activations	Apple
123) R4-2006193	On activation delay requirements for multiple SCell activation	Apple
124) R4-2006194	CR on multiple SCell activation deactivation requirement for R16	Apple
125) R4-2006195	CR on multiple SCell activation interruption requirement for R16	Apple
126) R4-2006196	CR on multiple NR SCell activation interruption requirement for R16 TS36.133	Apple
127) R4-2006197	CR on UE behavior for UE specific CBW change	Apple
128) R4-2006203	Discussion on requirements for BWP switching on multiple CCs	Apple
129) R4-2006204	Discussion on requirements for UL spatial relation info switch	Apple
130) R4-2006474	Discussion on Interruption at SRS carrier switch	MediaTek inc.
131) R4-2006475	Discussion on Multiple SCell activation	MediaTek inc.
132) R4-2006476	Discussion on CGI reading requirement for NR	MediaTek inc.
133) R4-2006477	Discussion on BWP switch on multiple CC	MediaTek inc.
134) R4-2006478	Discussion on active spatial relation switch	MediaTek inc.
135) R4-2006479	CR on active spatial relation switch	MediaTek inc.
136) R4-2006521	Remaining issues for inter-frequency measurement without gap	vivo
137) R4-2006522	Remaining issues on BWP switching on multiple CCs	vivo
138) R4-2006547	CR to TS 38.133: RRM requirement for UE-specific CBW change delay	Intel Corporation
139) R4-2006548	CR to TS 38.133: RRM requirement for interruption due to UE-specific CBW change	Intel Corporation
140) R4-2006551	Discussion on RRM requirements for BWP switching on multiple CCs	Intel Corporation
141) R4-2006554	Discussion on requirements for spatial relation info switch for UL	Intel Corporation
142) R4-2006713	On SRS carrier switching requirement	Qualcomm, Inc.
143) R4-2006714	On CGI reading requirement	Qualcomm, Inc.
144) R4-2006715	CR: CGI reading	Qualcomm, Inc.
145) R4-2006716	On Inter-frequency without gap requirement	Qualcomm, Inc.
146) R4-2006717	On Mandatory gap patterns requirement	Qualcomm, Inc.
147) R4-2006718	CR: mandatory gap pattern	Qualcomm, Inc.
148) R4-2006767	Further discussion on mandating gap patterns for Rel-16 NR	CMCC
149) R4-2006806	RRM requirements on inter-frequency measurement without gap	CMCC
150) R4-2006807	CR on introducing inter-frequency measurements without measurement gap (9.1.5, 9.1.6, 9.3.1, 9.3.4, 9.3.5)	CMCC
151) R4-2006869	Discussion on Inter-band CA requirement for FR2	MediaTek inc.
152) R4-2006874	Discussion on mandatory MG patterns	NTT DOCOMO, INC.
153) R4-2006875	Discussion on spatial relation switch for uplink	NTT DOCOMO, INC.
154) R4-2006876	Discussion on inter-band CA requirement for FR2	NTT DOCOMO, INC.
155) R4-2006888	Discussion on inter-frequency measurement requirement without gap	MediaTek inc.
156) R4-2006970	Further considerations for CGI decoding in NR	Ericsson
157) R4-2006971	LTE CGI measurements with autonomous gaps for 38.133	Ericsson
158) R4-2006972	NR CGI measurements with autonomous gaps for 36.133	Ericsson
159) R4-2006973	RRM requirements for interband FR2 operation	Ericsson
160) R4-2006974	Further discussion on additional mandatory gap patterns for release 16	Ericsson
161) R4-2006975	Further LS on mandatory of measurement gap patterns	Ericsson
162) R4-2007104	Interruption requirements due to SRS carrier switching	Nokia, Nokia Shanghai Bell
163) R4-2007105	Multiple SCells Activation Delay Requirements	Nokia, Nokia Shanghai Bell
164) R4-2007159	Discussion on Mandatory Gap Patterns	Nokia, Nokia Shanghai Bell
165) R4-2007160	Discussion on UL spatial relation switch	Nokia, Nokia Shanghai Bell
166) R4-2007161	FR2 inter-band CA requirement	Nokia, Nokia Shanghai Bell
167) R4-2007284	Multiple SCell activation in NR	Qualcomm Incorporated
168) R4-2007290	Discussion on remaining open issues in delay extension of multiple SCell activation	NEC
169) R4-2007291	Discussion on requirements for BWP switch delay on multiple CC	NEC
170) R4-2007347	On remaining issues for SRS carrier switching	OPPO
171) R4-2007348	On RRM requirements for BWP switching on multiple CCs	OPPO
172) R4-2007349	On remaining issues for inter-frequency measurement without MG	OPPO
173) R4-2007350	On remaining issues for mandatory MG patterns	OPPO
174) R4-2007496	Spatial relation switch for uplink	Qualcomm
175) R4-2007497	RRM requirements with common and independent beams in FR2 inter band CA	Qualcomm
176) R4-2007498	Delay requirement for simultaneous switching of multiple BWPs	Qualcomm
177) R4-2007640	Remaining open issues on NR CGI reading with autonomous gaps	ZTE
178) R4-2007641	CR to 38.133 on CGI reading of NR cell	ZTE
179) R4-2007642	CR to 38.133 on interruption requirements for CGI reading	ZTE
180) R4-2007643	Reply LS on CGI reading with autonomous gaps	ZTE
181) R4-2007644	Remaining open issues on NR SRS carrier switching RRM requirements	ZTE
182) R4-2007645	CR to 38.133 on SRS carrier switching interruption requirements	ZTE
183) R4-2007646	CR to 38.133 on impact to measurement requirements due to LTE SRS carrier switching	ZTE
184) R4-2007647	LS on mandatory of measurement gap patterns	ZTE
185) R4-2007648	Remaining open issues on mandatary gap patterns	ZTE
186) R4-2007680	CR on introduction of RRM requirements for BWP switching delay on multiple CCs	Huawei, Hisilicon
187) R4-2007681	Discussion on partial overlap BWP switching on multiple CCs	Huawei, Hisilicon
188) R4-2007682	Discussion on simultaneous BWP switching on multiple CCs	Huawei, Hisilicon
189) R4-2007742	Discussion on SRS carrier switching interruption	Huawei, Hisilicon
190) R4-2007743	CR on impact on NR RRM measurement due to LTE SRS carrier switching	Huawei, Hisilicon
191) R4-2007744	CR on impact on LTE RRM measurement due to NR SRS carrier switching	Huawei, Hisilicon
192) R4-2007745	LS on inter-frequency measurement requirement without MG	RAN4
193) R4-2007746	Discussion on inter-frequency measurement without gap		Huawei, Hisilicon
194) R4-2007747	Discussion on mandatory gap pattern in R-16	Huawei, Hisilicon
195) R4-2007748	[Draft] LS on mandatory gap patterns	Huawei, Hisilicon
196) R4-2007749	Discussion on spatial relation switch for uplink channels and SRS	Huawei, Hisilicon
197) R4-2007756	CR on NR SRS carrier switching interruption in TS 36.133	Huawei, Hisilicon
198) R4-2007775	Discussion on RRM requirements of FR2 inter-band CA scenario	Huawei, HiSilicon
199) R4-2007776	CR on interruption requirements for FR2 inter-band CA	Huawei, HiSilicon
200) R4-2007777	CR on scaling factor CSSFoutside_gap for FR2 inter-band CA	Huawei, HiSilicon
201) R4-2007778	CR on scheduling availability requirements for FR2 inter-band CA	Huawei, HiSilicon
202) R4-2007779	CR on measurement restriction requirements for FR2 inter-band CA	Huawei, HiSilicon
203) R4-2007788	On simultaneous BWP switching on multiple CCs	Ericsson
204) R4-2007789	On spatial relation switching delay requirements	Ericsson
205) R4-2007790	On activation of multiple SCells	Ericsson
206) R4-2007802	CR on SCell activation requirements for FR2 inter-band CA	Huawei, HiSilicon
207) R4-2007856	Discussion on multiple SCell activation	Huawei, HiSilicon
208) R4-2007857	CR on Multiple SCell activation/deactivation delay requirements	Huawei, HiSilicon
209) R4-2007858	CR on Multiple SCell activation/deactivation interruption requirements 38133	Huawei, HiSilicon
210) R4-2007859	CR on Multiple SCell activation/deactivation interruption requirements 36133	Huawei, HiSilicon
211) R4-2007860	Discussion on NR CGI reading requirements	Huawei, HiSilicon
212) R4-2007861	Discussion on scope and requirements for LTE CGI reading	Huawei, HiSilicon
213) R4-2007862	CR to 36.133 on interruption requirements for CGI reading	Huawei, HiSilicon
214) R4-2007863	CR to 36.133 on CGI reading of LTE cell	Huawei, HiSilicon
215) R4-2007990	Analysis of open issues for partially overlapped BWP triggering on multiple CCs	Ericsson
216) R4-2008188	discussion on CGI reading with autonomous gap	Nokia, Nokia Shanghai Bell
217) R4-2008189	Draft Response LS on CGI reading with autonomous gaps	Nokia, Nokia Shanghai Bell
218) R4-2008190	discussion on BWP switch on multiple CCs	Nokia, Nokia Shanghai Bell
219) R4-2008191	CR on 36133 interruption requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
220) R4-2008192	CR on 38133 interruption requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
221) R4-2008511	Email discussion summary for [95e][222] NR_RRM_Enh_RRM_1	Moderator (Intel Corporation)
222) R4-2008512	Email discussion summary for [95e][223] NR_RRM_Enh_RRM_2	Moderator (ZTE)
223) R4-2008513	Email discussion summary for [95e][224] NR_RRM_Enh_RRM_3	Moderator (Apple)
224) R4-2008675	WF on NR RRM enhancements - BWP switching on multiple CCs	Intel
225) R4-2008676	CR on introduction of RRM requirements for BWP switching delay on multiple CCs	Huawei, HiSilicon
226) R4-2008677	CR on 36133 interruption requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
227) R4-2008678	CR on 38133 interruption requirements for BWP switching on multiple CCs	Nokia, Nokia Shanghai Bell
228) R4-2008679	WF on NR RRM enhancements	MediaTek
229) R4-2008680	CR on active spatial relation switch	MediaTek inc.
230) R4-2008681	CR to 38.133 on SRS carrier switching interruption requirements	ZTE
231) R4-2008682	CR to 38.133 on impact to measurement requirements due to LTE SRS carrier switching	ZTE
232) R4-2008683	CR on impact on LTE RRM measurement due to NR SRS carrier switching	Huawei, HiSilicon
233) R4-2008684	CR on NR SRS carrier switching interruption in TS 36.133	Huawei, HiSilicon
234) R4-2008685	WF on NR RRM enhancements	ZTE
235) R4-2008686	Reply LS on CGI reading with autonomous gaps	ZTE
236) R4-2008687	LTE CGI measurements with autonomous gaps for 38.133	Ericsson
237) R4-2008688	NR CGI measurements with autonomous gaps for 36.133	Ericsson
238) R4-2008689	CR to 38.133 on CGI reading of NR cell	ZTE
239) R4-2008990	CR to 38.133 on interruption requirements for CGI reading	ZTE
240) R4-2008991	CR to 36.133 on interruption requirements for CGI reading	Huawei, HiSilicon
241) R4-2008992	LS on mandatory of measurement gap patterns	ZTE
242) R4-2008993	CR: mandatory gap pattern	CMCC
243) R4-2008994	WF on NR RRM enhancements	Apple
244) R4-2008995	WF on NR RRM enhancements	CMCC
245) R4-2008996	CR on introducing inter-frequency measurements without measurement gap (9.1.5, 9.1.6, 9.3.1, 9.3.4, 9.3.5)	CMCC
246) R4-2008998	WF on NR RRM enhancements	Huawei
247) R4-2008999	CR on interruption requirements for FR2 inter-band CA	Huawei, HiSilicon
248) R4-2009000	CR on scheduling availability requirements for FR2 inter-band CA	Huawei, HiSilicon
249) R4-2009034	Email discussion summary for [95e][222] NR_RRM_Enh_RRM_1	Moderator (Intel Corporation)
250) R4-2009035	Email discussion summary for [95e][223] NR_RRM_Enh_RRM_2	Moderator (ZTE)
251) R4-2009036	Email discussion summary for [95e][224] NR_RRM_Enh_RRM_3	Moderator (Apple)
252) R4-2009097	CR on multiple SCell activation deactivation requirement for R16	Apple
253) R4-2009098	CR on multiple SCell activation interruption requirement for R16	Apple
254) R4-2009100	WF on NR RRM enhancements	ZTE
255) R4-2009108	CR on Multiple SCell activation/deactivation interruption requirements 36133	Huawei, HiSilicon
256) R4-2009118	CR on SCell activation requirements for FR2 inter-band CA	Huawei, HiSilicon
257) R4-2009124	CR to TS 38.133: RRM requirement for UE-specific CBW change delay	Intel Corporation
258) R4-2009128	CR on NR SRS carrier switching interruption in TS 36.133	Huawei, Hisilicon
259) R4-2009268	Reply LS on CGI reading with autonomous gaps	ZTE
260) R4-2009269	LS on mandatory of measurement gap patterns	ZTE

RAN2 #109-e meeting
261) R2-2002278	Introducing autonomous gap in CGI reporting	ZTE Corporation, Sanechips, CATT, OPPO, CMCC, MediaTek Inc, Vivo, Ericsson, Qualcomm Incorporated, Intel, Nokia, Huawei, HiSilicon, China Telecom, China Unicom, NTT DOCOMO	
262) R2-2002147	Introducing autonomous gap in CGI reporting	ZTE Corporation, Sanechips, CATT, OPPO, CMCC, MediaTek Inc, Vivo, Ericsson, Qualcomm Incorporated, Intel, Nokia, Huawei, HiSilicon, China Telecom, China Unicom, NTT DOCOMO	
263) R2-2002255	Autonomous gap support for CGI reading	vivo, CMCC, NTT DOCOMO, CATT, Ericsson, Huawei, HiSilicon, Intel, Mediatek, Nokia, Qualcomm incorporated, ZTE Corporation, Sanechips
264) R2-2002145	Autonomous gap support for CGI reading	vivo, CMCC, NTT DOCOMO, CATT, Ericsson, Huawei, HiSilicon, Intel, MediaTek, Qualcomm incorporated, ZTE Corporation, Sanechips

RAN2 #110-e meeting
265) R2-2006289	CR to 38.306 on introduction of mandatory gap patterns in Rel-16	ZTE Corporation, Sanechips, Ericsson, MediaTek Inc., OPPO, CATT, Intel Corporation, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, Vivo, Huawei, HiSilicon
266) R2-2006290	CR to 38.331 on introduction of mandatory gap patterns in Rel-16	ZTE Corporation, Sanechips, Ericsson, MediaTek Inc., OPPO, CATT, Intel Corporation, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, Vivo, Huawei, HiSilicon
267) R2-2006291	CR to 36.306 on introduction of mandatory gap patterns in Rel-16	ZTE Corporation, Sanechips, Ericsson, MediaTek Inc., OPPO, CATT, Intel Corporation, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, Vivo, Huawei, HiSilicon
268) R2-2006292	CR to 36.331 on introduction of mandatory gap patterns in Rel-16	ZTE Corporation, Sanechips, Ericsson, MediaTek Inc., OPPO, CATT, Intel Corporation, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, Vivo, Huawei, HiSilicon
269) R2-2005425	CR to 38.306 on mandatory gap patterns	Huawei, HiSilicon
270) R2-2005426	CR to 38.331 on mandatory gap patterns	Huawei, HiSilicon
271) R2-2005427	CR to 36.306 on mandatory gap patterns	Huawei, HiSilicon
272) R2-2005428	CR to 36.331 on mandatory gap patterns	Huawei, HiSilicon
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