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1. Introduction
This way forward contains all agreements from RAN4#101-bis-e in email thread: [101-bis-e][220] NR_redcap_RRM_1.
Agreements from discussions on ‘General’
0.  Measurement capability
Measurement capability in IDLE/INACTIVE state
The RedCap UE shall be capable of monitoring at least
· Intra-frequency carrier, and
· Depending on UE capability, 6 NR inter-frequency carriers, and
· Depending on UE capability, 6 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 6 TDD E-UTRA inter-RAT carriers.
A total of 11 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 

Measurement capability in CONNECTED state
The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 6 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 7 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers configured by PCell, and
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 10 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
Whether to reuse NR measurement capability to LTE
· Measurement capability of RedCap UE in IDLE/INACTIVE and CONNECTED states is applies to LTE FDD/TDD supporting RedCap.

0. RedCap bandgroups
NR frequency band grouping for FR1 RedCap
For FR1:
Table 1: NR frequency band groups for FR1 for RedCap
	Group
	NR FDD
	NR TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	NR_FDD_RC_FR1_A
	TBD
	NR_TDD_ RC_FR1_A
	TBD

	B
	NR_FDD_RC_FR1_B
	
	
	

	C
	NR_FDD_ RC_FR1_C
	
	NR_TDD_ RC_FR1_C
	

	D
	NR_FDD_ RC_FR1_D
	
	NR_TDD_ RC_FR1_D
	

	E
	NR_FDD_ RC_FR1_E
	
	NR_TDD_ RC_FR1_E
	

	F
	NR_FDD_ RC_FR1_F
	
	NR_TDD_ RC_FR1_F
	

	G
	NR_FDD_ RC_FR1_G
	
	NR_TDD_ RC_FR1_G
	

	H
	NR_FDD_ RC_FR1_H
	
	NR_TDD_ RC_FR1_H
	

	I
	NR_FDD_ RC_FR1_I
	
	NR_TDD_ RC_FR1_I
	

	J
	NR_FDD_ RC_FR1_J
	
	NR_TDD_ RC_FR1_J
	

	NOTE 1:	Except 3.8 GHz to 4.2 GHz.
NOTE 2:	Only 3.8 GHz to 4.2 GHz.
NOTE 3:	Except 1475.9 MHz to 1510.9 MHz.
NOTE 4:	Only when the band is confined in 1475.9 MHz to 1510.9 MHz.
NOTE 5:	These bands are used only in NR carrier aggregation with other NR bands according to NR CA band combinations specified in TS 38.101-1 [18] and TS 38.101-3 [20].
NOTE 6:	The minimum Io condition is reduced by 0.5 dB when the carrier frequency of the assigned NR channel bandwidth is within 865-894 MHz. 
NOTE 9:	When this band is only used for WAN service.



For FR2:
The FR2 bands (based on RF agreement) are defined in the existing Table 3.5.3-1 used for FR2 bands in clause 3.5.3.
0. HD-FDD operation
Paging reception for HD-FDD UE
For IDLE/INACTIVE state:
· The RedCap UE operating in HD-FDD mode shall receive paging (if transmitted) in a serving cell provided that at least one SSB is available at the UE in the serving cell during the last 160ms duration.
For CONNECTED state:
In connected mode, as paging is carried on PDCCH, it can be left to network implementation to ensure PDCCH reception performance of HD-FDD UE.
0. Small data transmission for RedCap
· When there is an overlap between paging reception and CG-SDT transmission occasion in time domain for a HD-FDD UE, the UE shall not miss the paging reception and the UE is allowed to drop the CG-SDT transmission.

Agreements from discussions on ‘Mobility requirements’
0. Sub-topic 2-1 Handover
· RAN4 to not define requirements for HO between FR1 and FR2 in Rel-17.
0. Sub-topic 2-2 RRC re-establishment 
Impact on Tsearch (in reestablishment) for 1Rx in FR1
RAN4 to relax Tidentify for 1 Rx RedCap reestablishment delay requirement by 1 more sample for known target cell.

Impact on Tsearch for 1Rx in FR2
RAN4 to relax the Tidentify for 1 Rx RedCap reestablishment delay requirement by:
· 1 more samples for FR2
· Note: FR2 depends on RF conclusion. 

0. Sub-topic 2-3 RRC Connection release with redirection 
Requirements for HD-FDD in RRC connection release with redirection
The HD-FDD UE shall meet the RRC connection release with redirection requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
Lower bound in Max function in RRC connection release with redirection delay
Follow the agreement from the related issue for RRC reestablishment.
Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR2
RAN4 to relax the Tidentify for 1 Rx RedCap RRC connection release with redirection delay by:
· 1 more samples for FR2
· Note: FR2 depends on RF conclusion. 


0. Sub-topic 2-4 Random access 
RA requirements for HD-FDD
Following applies to CBRA: 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission on a PRACH resource of a cell if UE has not received at least one SSB associated with that PRACH resource during the last Tp period in the cell, where
· Option 1: Tp=TBD ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission on a PRACH resource of a cell provided that the UE has received at least one SSB associated with that PRACH resource during the last Tp period before the PRACH transmission, where
· Option 1: Tp=TBD ms.

Impact on RA due to RO configuration in RedCap specific BWP
· No further impact on the RA requirements is identified due to RO configuration.
Agreements from discussions on ‘Timing requirements’ 
Timing advance adjustment delay requirements
There is no RAN4 impact on time advance adjustment delay requirements for RedCap.

Agreements from discussions on ‘Signaling characteristics’ 
7. Sub-topic 4-2 RLM
Updates to RLM performance metric
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the the agreed simulation assumption as the baseline.
Whether to use a threshold to decide whether to extend RLM evaluation period
No consensus to change or update the already agreed simulation assumptions using a threshold to decide whether to extend RLM evaluation period. RAN4 to use the agreed simulation assumption as the baseline.
Condition for RLM for HD-FDD UE
For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. 
· When DRX is not used, indication period is max(10ms, TRLM-RS,M), where TRLM,M is the shortest periodicity of all configured RLM-RS resources for the monitored cell.
· In case DRX is used, indication period is Max(10ms, 1.5 × DRX_cycle_length, 1.5 × TRLM-RS,M)) if DRX cycle_length is less than or equal to 320ms, and indication period is DRX_cycle_length if DRX cycle_length is greater than 320ms. 
SSB-based RLM : evaluation period for Qout and Qin
· Double the evaluation period for Qout 
· keep the legacy evaluation period for Qin
· Further discuss in performance part to relax test case SINR by X db to compensate for loss in SINR accuracy, where X is TBD.

CSI-RS-based RLM : evaluation period for Qout and Qin
Follow the agreement from corresponding issue for SSB-based RLM evaluation period. 

Whether to extend the lower bound in RLM evaluation period: 
· lower bound in RLM evaluation period is extended.

Enhancements to hypothetical PDCCH parameters for SSB based- and CSI-RS based RLM Qout
· For RedCap UE with 1 Rx, for coverage compensation:
· CCE is changed from 8 to 16 and
· BW to 48 PRBs

Enhancements to hypothetical PDCCH parameters for SSB based and CSI-RS based RLM Qin
· For RedCap UE with 1 Rx, for coverage compensation:
· CCE is changed from 4 to 8 
· BW to 48 PRBs

7. Sub-topic 4-2 BFD
Updates to BFD performance metric
Follow the corresponding agreement from RLM.
Enhancements to hypothetical PDCCH parameters for SSB based BFD evaluation
Follow the corresponding agreement from RLM.
Enhancements to hypothetical PDCCH parameters for CSI-RS based BFD evaluation
Follow the corresponding agreement from RLM.
Whether to extend the lower bound in BFD evaluation period
· lower bound in BFD evaluation period is extended.

Condition for BFD for HD-FDD UE



When DRX is not used, TIndication_interval_BFD is max(2ms, TSSB-RS,M) ) or max(2ms, TCSI-RS,M), where TSSB-RS,M and TCSI-RS,M is the shortest periodicity of all RS resources in set  for the accessed cell, corresponding to either the shortest periodicity of the SSB  in the set  or CSI-RS resource in the set .
When DRX is used, for SSB based link quality measurement,
-	TIndication_interval_BFD = Max(1.5 × DRX_cycle_length, 1.5 × TSSB-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD = DRX_cycle_length, if DRX_cycle_length > 320ms.
When DRX is used, for CSI-RS based link quality measurement,
-	TIndication_interval_BFD = Max(1.5 × DRX_cycle_length, 1.5 × TCSI-RS,M), if DRX_cycle_length ≤ 320ms,
-	TIndication_interval_BFD = DRX_cycle_length, if DRX_cycle_length > 320ms.

7. Sub-topic 4-3 CBD including L1-RSRP measurements
SSB based and CSI-RS based L1-RSRP: accuracy with measurement restriction
· L1-RSRP measurement accuracy of RedCap UE is defined based on the single sample for both FR1 and FR2.
CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR1
· Relax the relative L1-RSRP accuracy by 3dB
SSB-based CBD: evaluation period 
· For RedCap UE with 1Rx, SSB-based L1-RSRP measurement period can be unchanged for both FR1. 
· It is FFS for FR2.
CSI-based CBD: evaluation period 
· For RedCap UE with 1Rx, CSI-RS-based L1-RSRP measurement period can be unchanged for both FR1. 
· It is FFS for FR2.
CBD for HD-FDD UE
· CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
7. Sub-topic BWP Interruption
Applicability of existing interruption requirements 
The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
7. Sub-topic BWP switching
7. Sub-topic TCI state switching & UL spatial relation switch delay
Active TCI state switching 
For Rel-17 TCI state switch delay requirements for Redcap:
· For MAC-CE based TCI state switch delay with target TCI known: existing requirements are reused.

· For DCI-based TCI state switch delay: existing requirements are reused.
· For RRC-based TCI state switch delay with target TCI known: existing requirements are reused.

UL spatial relation switch delay 
For UL spatial delay switch requirements for RedCap UE with 1 Rx:
· For MAC-CE based spatial relation switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.
· For DCI-based spatial relation switch delay: existing requirements are reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is known: existing requirements are reused.


Agreements from discussions on ‘Measurement procedure’ 
7. Sub-topic 5-2 PSS/SSS detection with 1 Rx
Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
Number of attempts for PSS/SSS detection for FR1 is extended for RedCap UE with 1 Rx.

 Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
Number of attempts for PSS/SSS detection for FR2 is extended for RedCap UE with 1 Rx.
If number of attempts are increased, how much to increase for FR2
Extend the PSS/SSS detection delay by 1*8 SMTC without changing the lower boundary ‘600ms’ (8 is the beam sweeping factor) for a UE supporting power class 3, Mpss/sss_sync_w/o_gaps_RedCap = 32.
· NOTE: FR2 power classes may need to be reconsidered depending on the conclusion of RF session

7. Time index detection with 1 Rx
Whether to extend time index delay in FR2 (MIB decoding)
· Time index delay in FR2 (MIB decoding) is extended.
Updates to time index detection performance metric
· No consensus to change or update the already agreed simulation assumptions for time index detection performance metric. RAN4 to use the agreed simulation assumption as the baseline.
Whether to extend time index delay in FR1 (PBCH-DMRS detection)
· RAN4 to extend time index delay in FR1 (PBCH-DMRS detection)
Whether to extend the lower boundary of time index detection delay 
· RAN4 to extend the lower boundary of time index detection delay, how much to extend is TBD.  


7. Sub-topic 5-5 Measurement conditions for HD-FDD UE
Measurement period relaxation for HD-FDD
Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.
7. Sub-topic 5-6 CGI reading
· RAN4 to reuse CGI reading requirement in Rel-16 for at least 2Rx RedCap UE.
· RAN4 to define scheduling restriction for RedCap UE instead of interruption requirement during CGI reading.
PBCH Simulation assumptions for CGI reading
· RAN4 to reuse the same simulation assumption as non-RedCap UE for PBCH decoding in TS38.101-4 but with 1 Rx. The the generic simulation assumption parameters are in line with those used for SIB1 decoding
PBCH decoding delay for CGI reading
· FFS to following: 
· The MIB decoding delay requirement of 1Rx RedCap UE can be the same as non-RedCap UE for SNR=-3dB.
SIB1 decoding simulation assumptions for CGI reading
· RAN4 to reuse the same simulation assumption as non-RedCap UE for SIB1 decoding but with 1 Rx. The the generic simulation assumption parameters are in line with those used for PBCH decoding.
SIB1 decoding delay for CGI reading
· FFS to following:
· 6 samples are needed for 1Rx RedCap UE to achieve the SIB1 90% successful rate.

Open issues on ‘General’
0. Measurement capability
Whether to reduce the number of cells and number of SSB 
· Option 1 (Oppo, QC, vivo, Xiaomi, Apple, MTK): Companies support reducing the number of cells and number of SSBs for RedCap in FR1 and FR2
· Option 2 (E///, CMCC; Nokia):  Companies not support reducing the number of cells and number of SSBs for RedCap in FR1 and FR2
0. Paging reception
Impact on paging reception requirements for FD-FFD/TDD UEs
· Option 1 (vivo, Xiaomi, CMCC, E///, QC): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (HW):	For RedCap with 1RX, the interruption time shall not exceed TSI-NR + 3*Ttarget_cell_SMTC_period ms.

0. HD-FDD operation
Scheduling restriction for HD-FDD UE
· Option 1 (MTK): Support introducing scheduling restriction restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Option 2 (CMCC, HW, E///, Nokia, ZTE, Apple, Xiaomi): No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.

0. Small data transmission for RedCap
SDT for RedCap with 2 Rx
· Option 1 (E///, ZTE, Nokia, CMCC, Apple, MTK, QC): SDT requirements for RedCap UE with 2 Rx are reused from those defined for legacy NR UEs under Rel-17 SDT WI.
· Option 1 (HW) Wait for SDT progress.
SDT for RedCap with 1 Rx
· Option 1 (E///, Apple, Nokia): Time windows defining the valid measurements used for TA validation are reused from Rel-17 SDT discussions but need to be updated to reflect the RedCap 1 Rx measurement times.
· Option 2 (HW, MTK, CMCC, QC): FFS
Open issues on ‘Mobility requirements’
Handover
Impact on Tsearch (in HO) for 1Rx for FR1
· Option 1 (E///, Apple, vivo, MTK, Nokia): 
· For Intra-frequency HO: Tsearch = 2*Trs
· For inter-frequency HO: Tsearch = 5* Trs 
· Option 1a (QC, HW): Tsearch = 3*Trs for intra-frequency HO and Tsearch = 5* Trs for inter-
Requirements for HD-FDD in HO
· Option 1 (Xiaomi, Apple, vivo, HW, MTK): 
· RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
· Option 2 (vivo, CMCC, E///, Nokia, ZTE, QC,MTK): The UE shall meet HO requirements provided the following is met:
· SSB is available at the UE once every SMTC period during Tsearch.
· One SSB is available during T∆
· One SSB is available during Tiu
0. RRC re-establishment 
Lower bound in Max function in reestablishment delay
· Option 1 (Apple, vivo, Nokia, HW, E///): The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx.
· Option 2 (QC, MTK): Extend if number of samples are extended.
Impact on Tsearch (in reestablishment) for 1Rx in FR1
· Option 1: (HW, E///, Nokia, MTK )
· For unknown target cell: relax by 1 more sample.
· Option 2: (Apple, QC):
· For unknown target cell: relax by 2 more sample.
0. RRC Connection release with redirection 
Impact on Tidentify-NR (in RRC connection release with redirection) for 1Rx in FR1
· Option 1 (Apple, QC): 2 more samples
· Option 2 (HW, E///, MTK, vivo, Nokia): 1 more sample 
0. Random access 
Impact due to early identification in RA
· Option 1 (ZTE, HW, E///, Apple, vivo): Early identification doesn’t impact RA requirements.
· Option 2 (E///, MTK, Xiaomi, Nokia):	 RAN4 capture the RedCap UE early indication procedure in TS38.133 6.2.2 after RAN2 conclude the procedures
Issue 2-4-2: Impact on 1 Rx RSRP accuracy in RSRP threshold
· Option 1 (E///, CMCC, Nokia): 
· Inform RAN2 about the need to introduce separate RSRP thresholds for RedCap UE with 1 Rx in procedures that depend on RSRP based thresholds such as RA.
· Option 2 (Xiaomi, Apple, Vivo): No need to define separate threshold for 1 Rx RedCap UE
Open issue on ‘Timing requirements’ 
Condition for meeting UE transmit timing requirements
Redcap UE should meet the existing Te and Tq requirements provided that the SSB is available at the UE at least once every 160 ms is agreeable: 
· Option 1 (E///, HW, CMCC, NOkia ): SSB refers to CD-SSB or any of CS- and NCD-SSB
· Option 2 (Apple, QC): SSB has to be in active BWP
· Option 3 (MTK): SSB refers to both CD-SSB and NCD-SSB and SSB shall be in the active BWP. 

Whether CSI-RS/TRS can be used for meeting the timing requirements 
· Option 1 (Xiaomi, MTK, OPPO, Nokia, QC, vivo, Xiaomi, Apple, MTK, E///): 	CSI-RS/TRS is not needed to acquire the reference cell timing in Rel-17.
· Option 2 (HW, CMCC):
· CSI-RS can be used for RedCap UEs to acquire the reference cell timing depending on UE capability.
· No CSI-RS based timing requirements are defined the CSI-RS in R17.
Open issues on ‘Signaling characteristics’ 
14. RLM
In section 5.1.1, it was agreed that lower bound in RLM evaluation period is extended. How much to extend:
If lower bound is extended for RLM evaluation period, how much to extend: 
· Option 1 (MTK): By factor 2
14. BFD
SSB-based based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///, QC): No need to extend the evaluation period for BFD in FR1 and FR2.
· Option 2 (MTK): Follow the agreements from RLM.
NOTE: It is unclear from option 2 whether it refers to the corresponding agreement from RLM Qin or Qout.
CSI-RS-based BFD: evaluation period
· Option 1 (Apple, vivo, Oppo, HW, E///, QC): No need to extend the evaluation period for BFD for FR1 and FR2.
· Option 2 (MTK): Follow the agreements from RLM.
NOTE: It is unclear from option 2 whether it refers to the corresponding agreement from RLM Qin or Qout.

14. CBD including L1-RSRP measurements
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
· Option 2 (Nokia, E///):
· relaxed by 2.5dB when 1Rx is used compared with the legacy UE.

SSB-based L1-RSRP: relative accuracy with measurement restriction in FR1
· Option 1 (Apple, HW, E///):
· Relax the relative L1-RSRP accuracy by 3dB
· Option 2 (MTK):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, E///, Apple, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, E///, vivo, Nokia, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
SSB-based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
· Option 3 (MTK):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR1
· Option 3 (HW, E///, vivo, Nokia, Apple, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.
Note: Although there is consensus on the exact value, the decision is postponed due to request from 1 company.
CSI-RS based L1-RSRP: absolute accuracy with measurement restriction in FR2
· Option 2 (vivo, Apple, Ericsson, Nokia):
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
· Option 3 (HW, MTK):
· relaxed by 3 dB when 1Rx is used compared with the legacy UE.

CSI-RS based L1-RSRP: relative accuracy with measurement restriction in FR2
· Option 1 (Apple, E///, Nokia):
· Relax the current relative accuracy by 1dB
· Option 2 (HW):
· Relaxation by more than 1dB
· Option 2a (MTK): 
· Relaxed by 2 dB when 1Rx is used compared with the legacy UE.
14. BWP switching

New BWP switching delay when only center-frequency is changed in Rel-17
· Option 1 (CMCC, E///, HW, Nokia):  Define new BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning as follows:
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050


· Option 2 (Xiaomi, vivo, Oppo, ZTE, MTK, QC, Apple): RAN4 to reuse the legacy BWP switching delay for RedCap UE in Rel-17.
If new BWP switching delay is defined when only center-frequency is changed in Rel-17, how to express those:
· Option 1 (E///, CMCC, Nokia):  
Active BWP switching delay involving only changing of the center-frequency of the BWP without changing its BW, SCS or any other parameter for RF retuning between non-initial DL BWP for RedCap and initial BWP for RedCap can be expressed in slots as follows:
	SCS
	Slot length (ms)
	Type 1 Delay (slots)
	Type 2 Delay (slots)

	15 kHz
	1 
	1
	2

	30 kHz
	0.5
	1
	3

	60 kHz
	0.25
	1
	5

	120 kHz
	0.125
	2
	9


If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
· Option 1 (E///):  
· The UE is not required to transmit UL signals or receive DL signals during the active BWP switching delay (in issue 4-5-2) provided that the DRX cycle is less than 640 ms. No scheduling restriction is allowed for DRX cycle of 640 ms or longer.
Whether to introduce L1 measurement gaps for performing receiving SSB outside active BWP in Rel-17 
· Option 1 (QC): 
· RAN4 to define L1 measurement gaps, in addition to the legacy MGs (L3), to perform RLM/BFD/CBD/L1-RSRP based on SSB outside active BWP, as an optional capability for Redcap UEs that indicate the optional ‘not need for NCD-SSB’ capability.
· Option 2 (HW, E///, Apple, CMCC, Xiaomi, MTK): Do not introduce L1 measurement gaps. 

14. TCI state switching & UL spatial relation switch delay
· Option 1 (E///):
· For MAC-CE based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For RRC-based TCI state switch delay with target TCI unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· Option 2 (HW, vivo): 
· Legacy requirements are reused.
UL spatial relation switch delay
· Option 1 (E///, HW):
· For MAC-CE based spatial relation switch delay with target spatial relation associated with DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.
· For RRC-based spatial switch delay with target spatial relation associated to DL RS is unknown: outcome of L1-RSRP delay requirements from CBD evaluation requirements is reused.

Open issues on ‘Measurement procedure’ 
CSSF, gap related issues
Inter-frequency without gap
· Option 1 (Xiaomi, Apple, vivo, ZTE, MTK, OPPO, QC, Nokia):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.
· Option 2 (CMCC, HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
· Option 3 (E///, HW, CMCC): Depends on whether the definition of ‘intra-frequency measurement’ and whether ‘NCD-SSB measurement for neighbour cell’ is supported
Assumption on searcher 
· Option 1 (CMCC, HW, MTK):	The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
· Option 2 (E///): The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17. Otherwise, the searcher will be shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE.
The agreements can be revisited once RAN4 has agreement on the definition of intra-frequency measurement.
· Option 2 (E///, Apple, Xiaomi, OPPO, HW, Nokia): Depends on agreement for “Inter-frequency without gap”

CSSF outside gap
· Option 1(E///):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 1a (E///): RAN4 agrees the CSSFoutside_gap,i = 1 for measurement outside gap provided that RAN4 agreed the RedCap UE NOT supporting ‘Inter-frequency without gap’
· Option 2 (HW, MTK, Nokia): Depends on agreement for “Inter-frequency without gap”
· Option 3 (Xiaomi, Apple, vivo, ZTE): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 4 (CMCC):
· CSSFoutside_gap,I  PCC= 2, if configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE.
· CSSFoutside_gap,I  PCC = 1 otherwise
· CSSFoutside_gap,I  PCC = 2*Y, for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency mOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE;
· CSSFoutside_gap,I  PCC = 0 otherwise
CSSF within gap
· Option 1 (E///, MTK):	RAN4 needs to clarify the definition of intra-frequency measurements considering the use of NCD-SSB for measurements for RedCap UE before discussing the CSSF design.
· Option 1a (E///): The current design for CSSF within gap could be reused for RedCap UE provided that the definition of intra-frequency measurement for RedCap UE is as follow.
· the centre frequency of the CD-SSB or NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same.
· the subcarrier spacing of the two SSBs are also the same.
The agreements can be revisited once RAN4 has agreement on the definition of intra-frequency measurement.
· Option 2 (Xiaomi, Apple, vivo, ZTE, HW, CMCC, OPPO, Nokia): The current design for CSSF within gap could be reused for RedCap UE.
· Option 3 (E///, CMCC): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote pCell’s measurement.
· Option 3a (CMCC): Consider to add additional two values of measGapSharingScheme factor for RedCap UE, e.g. 85%, 95%.
Type of measurement gaps (if considered)
· Option 1 (Apple):	 If MG is needed, RAN4 to specify per-UE MG based cell identification/measurement requirement regardless of independentGapConfig.

PSS/SSS detection with 1 Rx
If number of attempts are increased, how much to increase for FR1
· Option 1 (Apple, HW): 2 samples 
· Option 2 (vivo, MTK, Nokia, HW, E///): 1 sample
· Option 3 (QC): Double the number of attempts
Whether to extend the lower bound in PSS/SSS detection delay
· Option 1 (Apple, HW, E///, vivo, Nokia, MTK): No in FR1 and FR2
· Option 2 (QC, OPPO): Yes for FR1
· Extend lower bound by factor X, e.g. X=2
· Option 2 (MTK): Extend the lower bound if detection delay is extended
14. Time index detection with 1 Rx
If extended, how much to extend time index delay in FR1
In section 6.1.2, it is agreed that RAN4 to extend time index delay in FR1 (PBCH-DMRS detection).
· Option 1 (Apple, E///, MTK): by 1 SMTC
· Option 2 (HW): Doubled, i.e. 6 samples needed in total
· Option 3 (QC, HW): 7 attempts

If extended, how much to extend time index delay in FR2
In section 6.1.2, it is agreed that time index delay in FR2 (MIB decoding) is extended.
· Option 1 (vivo): 8 samples needed in total.
· Option 2 (HW,MTK): 11 samples needed in total
· Option 3 (E///):  4 samples needed in total 
14. SSB based L3 measurement with 1 Rx
Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Option 1 (vivo, ZTE, Nokia, HW, E///, MTK): Keep measurement period same as Rel-15
· Relax the accuracy based on 3 samples
· Option 2 (Apple, Oppo, QC): Only lower bound is extended while keeping the same number of samples.

How much to relax? FR1 and FR2
· Option 2 (Nokia, E///, Apple, HW): 1 dB
· Option 3 (MTK): 1.5 dB – 2 dB

If measurement period is extended, how much to extend? FR1 and FR2
· Option 1 (Apple): Lower bound extended to 400 ms and 800 ms for FR1 and FR2 resp as follows:
· Delay is max(400ms, ceil( 5 x Kp) x SMTC period) x CSSFintra for FR1
· Delay is max(800ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period) x CSSFintra for FR2
Whether legacy RF margin can be considered for RedCap for FR1
· Option 2 (vivo, CMCC, E///, Nokia): Use same RF margin as in Rel-15 NR for RSRP accuracy requirements.
Note: Although there is consensus on the exact value, the decision is postponed due to request from 1 company.
14. Measurement conditions for HD-FDD UE
Priority between UL and DL during cell identification and measurement for HD-FDD
· Option 1 (Xiaomi, Apple, vivo, HW, MTK, OPPO): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2 (CMCC, E///, Nokia): No measurement period relaxation or prioritization between measurement and dynamically scheduled UL transmission are needed. Clarification on available samples can be considered:
· “The UE shall meet the current requirements on cell identification (PSS/SSS detection defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during cell identification time.” 
· “The UE shall meet the current requirements on time index detection (defined in Table x.y.z for FR1 and FR2) provided that at least 3 SMTC windows are available at the UE during time index detection.” 
· “The UE shall meet the current requirements intra-frequency/inter-frequency measurement (defined in Table x.y.z for FR1 and FR2) provided that at least 5 SMTC windows are available at the UE during measurement period.”
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