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1. Introduction
This way forward contains all agreements in RAN4#101-e in email thread: [101-e][232] NR_redcap_RRM_1.
Agreements from the 1st GTW session
Agreements from the 1st round
Agreements from the 2nd round
Open issues for further study for next meeting.

Agreements from discussions on ‘General’
0. Measurement capability
Define inter-RAT NR RRM requirements for LTE UEs with RedCap capabilities in IDLE/INACTIVE and CONNECTED states where:
· For 2 RX capable RedCap UEs, the existing inter-RAT LTE-NR measurements are used as a baseline,
· For 1RX capable RedCap UEs, the inter-frequency NR measurement requirements for 1RX capable UE which is under discussion is used as a baseline. 
Agreements from discussions on ‘Mobility requirements’
0. Sub-topic 2-1 Handover
Type of HOs
· For Rel-17 RedCap with 1 Rx following new HO requirements are needed
· NR FR1-FR1 handover
· NR FR2-FR2 handover
· NR-EUTRAN handover
· E-UTRAN-NR handover
· NR FR1-FR2 handover
· NR FR2-FR1 handover
· FR2 related cases may need to be reconsidered depending on the conclusion of RF session

HO requirements for 2 Rx
For Rel-17 RedCap with 2Rx, existing requirements can be reused.
Inter-RAT LTE HO
For inter-RAT handover to E-UTRAN, the existing requirements from TS 38.133 and cat-1bis requirements in TS 36.133 are reused for RedCap UE with 2 rx and 1 rx respectively.

0. Sub-topic 2-2 RRC re-establishment 
Impact on RRC re-establishment delay for 1 Rx
Following parameters need to be revisited:
· Tidentify_intra_NR, Tidentify_inter_NR,, 
· TSI-NR is discussed in performance part.

RRC reestablishment requirements for 2 Rx
For Rel-17 RedCap with 2Rx, existing requirements are reused.

0. Sub-topic 2-3 RRC Connection release with redirection 
Impact on RRC Connection release with redirection for 1 Rx
· Following parameters need to be revisited
· Tidentify_intra_NR, Tidentify_inter_NR,, TSI-NR 
· TSI-NR is discussed in performance part.

How to determine TSI-NR in RRC re-establishment delay and RRC Connection release with redirection delay
· Legacy TSI-NR is reused in core, value is discussed in performance part. 

RRC Connection release with redirection for 2 Rx
· For Rel-17 RedCap with 2Rx, existing requirements can be reused.

RRC Connection release with redirection to E-UTRA cell
· Tidentify-E-UTRA and TSI-E-UTRA from existing requirements specification in TS 36.133 for 2 Rx
· Tidentify-E-UTRA and TSI-E-UTRA from existing cat-1bis requirements specification in TS 36.133 for 1 Rx
Requirements for HD-FDD in RRC connection release with redirection
RAN4 to reuse the conclusion from corresponding  requirements for HD-FFD in HO requirements. 
· Option 1: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in RRC redirection requirement.

0. Sub-topic 2-4 Random access 
[bookmark: _Hlk87506752][bookmark: _Hlk87506983]Impact on RA requirements
For FD-FDD and TDD:
· Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode for RedCap 2 Rx UE:
· FFS impact due to ROs configured in RedCap specific initial BWP
· Current RA requirements are applicable for RedCap UEs in FD-FDD and TDD mode for RedCap 1 Rx UE: 
· FFS impact due to early identification.
· FFS impact due to ROs configured in RedCap specific initial BWP


Agreements from discussions on ‘Timing requirements’ 
UE transmit timing requirements
RedCap UE shall meet the existing transmit timing requirements defined in section 7.1 in TS 38.133.  
Timing advance adjustment delay requirements
RAN4 agrees there is no RAN4 impact on time advance adjustment delay requirements under the assumption that RAN1 timing advance design in not changed for RedCap.
[bookmark: _Hlk87137381]Timing advance adjustment accuracy requirements
Existing timing advance adjustment accuracy requirements can be reused for Rel-17 RedCap.
deriveSSB-IndexFromCell tolerance
Existing deriveSSB-IndexFromCell tolerance requirements can be reused for Rel-17 RedCap.

Agreements from discussions on ‘Signaling characteristics’ 
4. Sub-topic 4-2 RLM
Requirements for 60 kHz SCS for CSI-RS based RLM in FR1
RAN4 to not introduce requirements for 60 kHz SCS in FR1 for RedCap RLM requirements.
SSB-based RLM : evaluation period for Qout
· Option 1: No need to extend the Qout evaluation period for RLM
· Option 2: The measurement period of SSB based SINR is extended by factor N to guarantee accuracy for RLM Qout for RedCap UE with 1 Rx, where N is FFS (N>1).
· The evaluation period of SSB based SINR is not extended for RLM Qout for RedCap UE with 2 Rx.
SSB-based RLM : evaluation period for Qin
· Option 1: No need to extend the Qin evaluation period for RLM
· Option 2: The measurement period of SSB based SINR is extended by factor M to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx, where M is FFS (M>1).
· The evaluation period of SSB based SINR is not extended for RLM Qin for RedCap UE with 2 Rx.
CSI-RS-based RLM : evaluation period for Qout
· Option 1: No need to extend the Qout evaluation period for RLM
· Option 2: The measurement period of CSI-RS based SINR is extended by factor N to guarantee accuracy for RLM Qout for RedCap UE with 1 Rx, where N is FFS (N ≥ 1.0).
· The evaluation period of CSI-RS based SINR is not extended for RLM Qout for RedCap UE with 2 Rx.
CSI-RS-based RLM : evaluation period for Qin
· Option 1: No need to extend the Qin evaluation period for RLM
· Option 2: The measurement period of CSI-RS based SINR is extended by factor M to guarantee accuracy for RLM Qin for RedCap UE with 1 Rx, where M is FFS (M ≥ 1).
· The evaluation period of CSI-RS based SINR is not extended for RLM Qin for RedCap UE with 2 Rx.
Enhancements to hypothetical PDCCH parameters for RLM
Companies are encouraged to provide PDCCH simulation results according to R4-2120386.

4. Sub-topic 4-2 BFD
Requirements for 60 kHz SCS for CSI-RS based BFD in FR1
RAN4 to not introduce requirements for 60 kHz SCS in FR1 for RedCap BFD requirements.
Condition for BFD for HD-FDD UE
[bookmark: _Hlk87138727]Reuse the corresponding agreement from RLM. 
Enhancements to hypothetical PDCCH parameters for RLM
Companies are encouraged to provide PDCCH simulation results according to R4-2120386.
4. Sub-topic 4-3 CBD including L1-RSRP measurements
Requirements for 60 kHz SCS for CSI-RS based L1-RSRP in FR1
RAN4 to not introduce requirements for 60 kHz SCS in FR1 for RedCap CBD including L1-RSRP measurement requirements.
SSB-based L1-RSRP: measurement period without measurement restriction
For RedCap UE with 1RX SSB-based L1-RSRP measurement period can be unchanged for both FR1 and FR2.
CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
[bookmark: _Hlk87511672]For RedCap UE with 1RX CSI-RS based L1-RSRP measurement period can be unchanged for both FR1 and FR2

SSB-based L1-RSRP: accuracy without measurement restriction
RAN4 to discuss the SSB based L1-RSRP accuracy without measurement restriction (i.e., 1 sample) based on the simulation results.
CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
RAN4 to perform more simulation study needed to evaluate the L1-RSRP accuracy without measurement restriction for SSB-based L1-RSRP.

4. Sub-topic 4-4 BWP switching
Define new BWP switching delay when only center-frequency is changed 
BWP switching delay when only center-frequency is changed 
· Option 1: Reuse legacy BWP switching delay
· Option 2: Define new BWP switching delay when only center-frequency is changed.
· Companies are encouraged to bring analysis on impact on RedCap UE complexity and feasible switching delays

Applicability of existing BWP switching delay 
The existing active BWP switching delay defined in section 8.6 shall apply also for redcap UE for case 1)?

Applicability of existing scheduling restriction during active BWP switching delay 
The existing scheduling restriction requirements during the active BWP switching delay defined in section 8.6 shall apply also for redcap UE.
4. Sub-topic 4-5 UE-specific CBW change
CBW change delay 
The existing UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.

Scheduling restriction during CBW change
The existing scheduling restriction requirements during the UE-specific CBW change delay defined in section 8.13 shall apply also for redcap UE.

Agreements from discussions on ‘Measurement procedure’ 
4. Sub-topic 5-1 CSSF, gap related issues
4. Sub-topic 5-2 PSS/SSS detection with 1 Rx
Whether to extend number of attempts (samples) for PSS/SSS detection for FR1
The number of attempts (samples) for PSS/SSS detection for FR1 is extended. 
SSB based L3 measurement with 1 Rx
Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Method for defining 1 Rx requirements for SSB based measurement
· Relax accuracy level
· Measurement period
· Option A (E///, CMCC, HW, vivo): Keep measurement period same as Rel-15
· Option B (Apple, QC, MTK): Extend the lower bound of measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number


4. Sub-topic 5-5 Measurement conditions for HD-FDD UE
Priority between SMTC and UL transmission
RAN4 to clarify the priority of SMTC and uplink transmission for RedCap UE with HD-FDD.
Priority between measurement gap and UL transmission for HD-FDD
Measurement gap is prioritized over the UL transmission of HD-FDD for RedCap UE, i.e., no UL transmission due to HD-FDD is allowed during MG duration.

Open issues on ‘General’
Sub-topic 1-1: Measurement capability
Measurement capability in IDLE/INACTIVE state
· Option 1 (E///, vivo, ZTE, HW, QC, Nokia, MTK): Measurement capability of RedCap UE in IDLE/INACTIVE states is reduced. 
· Option 1a (E///, Nokia): The RedCap UE shall be capable of monitoring at least: 
· Intra-frequency carrier, and
· Depending on UE capability, 5 NR inter-frequency carriers, and
· Depending on UE capability, 5 FDD E-UTRA inter-RAT carriers, and
· Depending on UE capability, 5 TDD E-UTRA inter-RAT carriers.
A total of 10 carrier frequency layers, which includes serving layer, comprising of any above defined combinations of E-UTRA FDD, E-UTRA TDD and NR layers. 
· Option 2 (CMCC, Apple, E///, Xiaomi, HW, Oppo): Reuse existing measurement capability for Rel-17 RedCap UE
· Option 3 (MTK): Reduction of number of cells/layers/frequencies/SSBs is based on System Level Simulations (SLS)
Whether to reuse NR measurement capability to LTE
· Option 1 (vivo, Nokia): Similar rule (reduction of inter-frequency carrier monitoring from NR) could be applied for LTE FDD/TDD.
Measurement capability in CONNECTED state
· Option 1 (E///, ZTE, HW, vivo, MTK): Measurement capability of RedCap UE in CONNECTED state is reduced. 
· Option 1a (E///, Nokia): The RedCap UE shall be capable of monitoring at least: 
· Depending on UE capability, 5 NR SSB inter-frequency carriers configured by PCell, and
· Depending on UE capability, 6 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
· Depending on UE capability, 5 E-UTRA TDD inter-RAT carriers configured by PCell, and
· Depending on UE capability, 5 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 [9] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD.
· Option 2 (CMCC, Apple, E///, Xiaomi, HW, QC, Oppo): The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs.
· Option 3 (MTK): Reduction of number of cells/layers/frequencies/SSBs is based on System Level Simulations (SLS)
Sub-topic 1-2: Impact on paging reception requirements
Impact on paging reception requirements for FD-FFD/TDD UEs
· Option 1 (vivo, E///, Xiaomi, CMCC, HW, MTK, Apple, Oppo, Nokia): There is no impact on the requirement for maximum interruption in paging reception, i.e. Rel-15 requirements shall apply to RedCap.
· Option 2 (QC, MTK)
Sub-topic 1-3: HD-FDD operation
Scheduling restriction for HD-FDD UE
· Option 1 (MTK, CMCC): Support introducing scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Option 2 (E///, CMCC, HW, Nokia): No need to introduce scheduling availability restriction on 5G NR RedCap UEs performing measurements in HD-FDD bands.
· Option 3 (vivo, Apple, Xiaomi, CMCC, MTK):  Needs further discussions/study.
Issue 1-3-2: Paging reception for HD-FDD UE
· Option 1 (E///, CMCC, QC, Nokia): 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 T1 duration, where
· Option A: T1=160 ms.
· Option B: T1=TBD 
Open issues on ‘Mobility requirements’
Sub-topic 2-1 Handover
HO between FR1 and FR2
· Option 1: Develop requirements for HO between:
· NR FR2- NR FR1 Handover
· NR FR1- NR FR2 Handover

Impact on Tsearch (in HO) for 1Rx for FR1 and FR2
For Redcap UE with 1Rx, the time to identify target NR cell, Tidentify_intra_NR and Tidentify_inter_NR,I, is determined through simulation campaign that is currently ongoing for CONNECTED mode. Companies are encouraged to provide simulation results using the already agreed simulation assumptions for cell detection include SINR =-2 dB. 

Requirements for HD-FDD in HO
· Option 1: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in HO requirement.
· Option 2 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

Sub-topic 2-2 RRC re-establishment 
Lower bound in Max function in reestablishment delay 
· Option 1: The lower boundary in Max function for reestablishment delay requirement shall not be changed for RedCap UE with 1Rx. 
· Companies are encouraged to provide simulation results and views for this issue for next meeting.
[bookmark: _Hlk87134434]Impact on Tsearch (in reestablishment) for 1Rx in FR1 
Companies are encouraged to provide their updated views based on the cell detection performance study for next meeting for following options: 
· Option 1 (Apple): RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· 2 more samples for FR1
· Option 2 (MTK): Support extending the existing requirements of Tsearch with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.
· Option 3 (Ericsson, CMCC, HW, vivo, QC, MTK, Nokia): The outcome of the cell detection performance study is used to determine whether Tidentify_intra_NR and Tidentify_inter_NR,I in the RRC re-establishment requirements are extended for RedCap UE with 1 rx.
Impact on Tsearch for 1Rx in FR2 
Companies are encouraged to provide their updated views based on the cell detection performance study for next meeting for following options: 

· Option 1 (Apple): RAN4 to relax the Tidentify for RedCap reestablishment delay requirement with 1Rx by:
· 1 more samples for FR2
· Option 2 (Ericsson,): The outcome of the cell detection performance study is used to determine whether Tidentify_intra_NR and Tidentify_inter_NR,I in the RRC re-establishment requirements are extended for RedCap UE with 1 rx.


0. Sub-topic 2-3 RRC Connection release with redirection 
Lower bound in Max function in RRC connection release with redirection delay 
· Option 1 (Apple, E///, CMCC, HW): The lower boundary in Max function for RRC redirection delay requirement shall not be changed for RedCap UE with 1Rx.
Companies are encouraged to provide their updated view based on the ongoing cell detection/identification study.

Impact on Tidentify-NR (in reestablishment) for 1Rx in FR1 
· Option 1 (Apple): RAN4 to relax the Tidentify-NR for RedCap RRC redirection delay requirement with 1Rx by:
· 2 more samples for FR1
Companies are encouraged to provide their updated view based on the ongoing cell detection/identification study.
Impact on Tidentify-NR (in reestablishment) for 1Rx in FR2
· Option 1 (Apple): RAN4 to relax the Tidentify-NR  for RedCap RRC redirection delay requirement with 1Rx by:
· 1 more samples for FR2
 Companies are encouraged to provide their updated view based on the ongoing cell detection/identification study.

0. Sub-topic 2-4 Random access 
RA requirements for HD-FDD
· Option 1 (E///): 
· The RedCap UE operating in HD-FDD mode is not expected to perform PRACH transmission in a cell if UE has not received at least one SSB during the last Tp period in the cell, where
· Option 1: Tp=160 ms.
· The RedCap UE operating in HD-FDD mode shall meet the PRACH requirements when performing PRACH transmission in a cell provided that the UE has received at least one SSB during the last Tp period before the PRACH transmission, where
· Option 1: Tp=160 ms.
Impact on 1 Rx RSRP accuracy in RSRP threshold
· Option 1 (E///, CMCC): 
· 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 (Apple): No separate threshold needed for CONNECTED mode.
· Option 2 (HW, QC): No separate threshold needed.


Open issues on ‘Timing requirements’ 
Condition for meeting UE transmit timing requirements
· Option 1 (E///, CMCC) : 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 regardless of whether the SSB is within the active BWP of the reference cell, or not.
· 
Use of CSI-RS/TRS when no SSB in active BWP 
· Option 1 (Xiaomi, HW, CMCC, QC, Apple): 	RAN4 would wait for RAN1’s final decision about using CSI-RS/TRS to acquire the reference cell timing.
· Option 2 (E///, MTK): CSI-RS/TRS is not needed/feasible. 

Interruption when no SSB in active BWP
· Option 2 (E///, Xiaomi, CMCC):		 Interruption due to retuning to acquire CD-SSB for different purposes if the redcap specific BWP does not contain SSB should be addressed separately in general manner.

 Open issues on ‘Signaling characteristics’ 
Sub-topic 4-1 RLM
Condition for RLM for HD-FDD UE
· Option 1 (Apple, HW, vivo): For each RLM-RS in RLM requirement, at least 1 sample must fall with DL occasion within an indication period.
· Option 2 (MTK, E///, CMCC, HW, vivo, QC):	At least 1 RLM-RS must fall with DL occasion within an indication period. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
· Option 2a (E///): For each RLM-RS configuration, at least one RLM-RS sample must fall with DL occasion within an indication period. The indication period is defined as max(10ms, TRLM-RS,M), where TRLM-RS,M is the shortest periodicity of all the configured RLM resources.
Sub-topic 4-2 BFD
SSB-based based BFD: evaluation period
· Option 1 (Apple, vivo, HW, E///, CMCC): No need to extend the evaluation period for BFD
· Option 2 (E///, QC): 	Set SSB based BFD evaluation period based on 10 samples for 1Rx UE.


Issue 4-2-4: CSI-RS-based BFD: evaluation period
· Option 1 (Apple, vivo, HW, E///): No need to extend the evaluation period for BFD
· Option 2 (E///, QC): 	Set CSI-RS based BFD evaluation period based on 20 samples for 1Rx UE.

Sub-topic 4-3 CBD including L1-RSRP measurements

CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy without measurement restriction
· Option 1 (E///): Relax the CSI-RS based L1-RSRP measurement accuracy requirements for 1Rx by:
· 0.5dB for FR1 
· 1.0dB for FR2.
· Option 2 (HW): Relax the accuracy requirements by 2 dB. 
· Option 3 (vivo): Accuracy requirements are reused.

SSB-based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
· Option 1 (vivo): Relax the accuracy requirements by 2 dB.

CSI-RS based L1-RSRP (excluding 60 kHz SCS): accuracy with measurement restriction
· Option 1 (vivo): Relax the accuracy requirements by 2 dB.
SSB-based CBD: evaluation period
· Option 1 (Apple, E///, CMCC, vivo, QC): No need to extend the evaluation period for CBD
· Option 2 (E///): Set SSB based CBD evaluation period based on 5 samples for 1Rx UE.

CSI-based CBD: evaluation period
· Option 1 (Apple, E///, CMCC, vivo): No need to extend the evaluation period for CBD
· Option 2 (E///): Set CSI-RS based CBD evaluation period based on 5 samples for 1Rx UE.  

Issue 4-3-13: CBD for HD-FDD UE
· Option 1 (Apple, QC, vivo, E///): CBD evaluation is always prioritized over the UL transmission of HD-FDD for RedCap.
· Option 2 (MTK): Follow corresponding agreement from RLM. 
Sub-topic 4-4 Interruptions
Issue 4-4-1: Applicability of existing interruption requirements 
· Option 1 (CMCC, E///, Apple, HW, vivo): The interruption requirements defined in TS 38.133 clause 8.2 are not applicable for Redcap.
· Option 2 (vivo, Xiaomi) For the interruption caused by active BWP switching, reuse the Rel-15 interruption requirements as the baseline. 
· Option 3 (ZTE): RRM requirements related to interruptions shall be modified for redCap UEs.
· Option 4 (Xiaomi): The following interruption requirements defined at 8.2 of TS38.133 are not applicable (no impact) for Redcap UE:
· Interruptions at SCell addition/release
· Interruptions at SCell activation/deactivation
· Interruptions during measurements on deactivated SCC
· Interruptions at SCell activation/deactivation with multiple downlink SCells
· Interruptions at direct SCell activation
· Interruptions due to SCell dormancy
· For the interruption caused by active BWP switching, reuse the Rel-15 interruption requirements as the baseline. 
Sub-topic 4-4 BWP switching
Issue 4-4-6: If new BWP switching delay when only center-frequency is changed, what is the delay? 
If new BWP switching delay is introduced:
· Option 1 (E///): BWP reconfiguration (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 is defined as follows: based on R4-1803283: 
	Frequency Range
	Type 1 Delay (us)
	Type 2 Delay (us)

	1
	200
	1050

	2
	200
	1050



Issue 4-4-7: If reduced BWP switching delay when only center-frequency is changed, scheduling restriction: 
If new BWP switching delay is introduced:
· Option 1 (E///, CMCC):  When DRX cycle is longer than 640 ms then no scheduling restriction or interruption is allowed due to switching between non-initial DL BWP and initial DL BWP. 
· RAN4 to further discuss to express the delay in number of slots.

Sub-topic 4-7 Active TCI state switching and UL spatial relation switch delay

Issue 4-7-1: Active TCI state switching 
· Option 1 (CMCC, E///): New Active TCI state switching delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.
· Option 2 (vivo):	For Rel-17 TCI state switch delay requirements for Redcap:
· the DCI based TCI state switch requirements in Rel-15 can be reused for Rel-17 Redcap UE 
· the MAC-CE based TCI state switch requirements in Rel-15 could be reused for Rel-17 Redcap UE when the TCI state is known. When the TCI state in unknown, for FR1 case, the corresponding MAC-CE based Rel-15 requirements can be reused. 
· the RRC based TCI state switch requirements in Rel-15 could be reused for Rel-17 Redcap UE when the TCI state is known. When the TCI state in unknown, for FR1 case, the corresponding RRC based Rel-15 requirements can be reused. 

Issue 4-7-2: UL spatial relation switch delay 
· Option 1 (CMCC): New Uplink spatial relation switch delay requirements need to be introduced for Rel-17 RedCap if new L1-RSRP measurement requirements are introduced.

Open issues on ‘Measurement procedure’ 
Sub-topic 5-1 CSSF, gap related issues
Inter-frequency without gap
· Option 1 (Apple, Xiaomi, ZTE, vivo, MTK, Oppo):	 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
· Option 2 (CMCC, HW): 	 RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
CSSF outside gap
· Option 1 (Apple, Xiaomi, E///, MTK, vivo): CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 2 (CMCC, HW): CSSFoutside_gap,I = A+B, where A is the intra-frequency without gap and B is the number of configured inter-frequency MOs without MG.
CSSF within gap
· Option 1 (Xiaomi, HW, vivo, Apple, MTK, Oppo): The current design for CSSF within gap could be reused for RedCap UE.
· Option 2 (E///, CMCC): RAN4 needs to revisit the design for CSSF within gap/gap sharing scheme to promote PCell’s measurement.

Sub-topic 5-2 PSS/SSS detection with 1 Rx
If number of attempts are increased, how much to increase for FR1
· Option 1 (vivo): Increase by 1 or 2 samples
· Option 1b (Apple): 2 samples
· Option 2 (HW, MTK, E///, vivo, CMCC): increase by 1 sample
· Option 3 (QC): increase by 5 - 6  samples 

Whether to extend number of attempts (samples) for PSS/SSS detection for FR2
· Option 1 (vivo, Apple, E///, HW): Yes
· Option 2 (E///): No
Companies are encouraged to provide simulations results and analysis for next meeting. 

If number of attempts are increased, how much to increase for FR2
· Option 1 (vivo, HW): Increase by 1 or 2 samples
· Option 1b (Apple, vivo, HW, E///): 1 sample
Sub-topic 5-3 time index detection with 1 Rx
Whether to extend time index delay in FR1 (PBCH-DMRS detection)
· Option 1 (Apple, HW, E///, QC, vivo): Yes
· Option 2 (vivo): No
· Note: Total 3 SSB samples is assumed for FR1 in Rel-15.

If extended, how much to extend time index delay in FR1
· Option 1 (Apple): by 1 SMTC and extend the lower boundary to ‘160 ms’
· Option 2 (HW): 6 samples needed in total
· Option 3 (QC): 
· Option 3a: 8 attempts in total at -6 dB SNR
· Option 3b (QC): 4 attempts in total at -3 dB SNR

Whether to extend time index delay in FR2 (MIB decoding)
· Option 1 (vivo, HW, E///) : Yes
· Note: Total 3 SSB samples is assumed for FR2 in Rel-15.

If extended, how much to extend time index delay in FR2
· Option 1 (vivo): by 3 more samples
· Option 2 (HW): 11 samples needed in total

Sub-topic 5-4 SSB based L3 measurement with 1 Rx
If accuracy level is relaxed, how much to relax? FR1 and FR2
· Option 1 (Apple, QC): 
· For FR1 with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for max Io=-70dBm, and relax the other absolute accuracy by 1dB  
· Relax the relative accuracy by 1dB
· For FR2 with 1Rx
· Relax the current absolute and relative accuracy by 1dB
· Option 2 (HW): 0.5 dB
· Option 3 (E///): 1 dB for FR1, 1.5 dB for FR2

If accuracy level is relaxed, which measurement to relax FR1 and FR2
· Option 1 (Apple, Apple): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ
· Option 2 (HW, Apple, vivo): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ + SINR

Whether legacy RF margin can be considered for RedCap for FR1
· Option 1 (Apple): legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement with max Io=-70dBm for RedCap FR1
· Option 2 (E///, vivo, CMCC): Use same RF margin as in Rel-15 NR.

Sub-topic 5-5 Measurement conditions for HD-FDD UE
Priority between UL and DL during cell identification for HD-FDD
· Option 1 (Apple, HW, vivo, MTK): RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
· Option 2 (E///, CMCC):
· “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.”
Measurement period relaxation for HD-FDD
· Option 1 (HW, E///, CMCC): Measurement period relaxation purely due to HD-FDD is not considered and some clarification on available samples can be made.

