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1. Introduction
In last RAN4 meeting, the cell identification and measurement for RedCap has been discussed and the conclusions were captured in the WF[1]. 

In this contribution, we further discuss the cell identification and measurement requirement for RedCap reduced capability.
2. Cell identification and measurement requirement for RedCap reduced capability
2.1 CSI-RS L3 measurement
Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz, and maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz. Reduced maximum UE bandwidth has impact on L3 measurement only if CSI-RS based L3 measurement is used.
	Measurement capability and cell identification/measurement delay in RRC connected mode
	· CSI-RS based L3 measurement delay needs to be revisited (CSI-RS L3 minimum measurement BW assumption is larger than 20MHz with 60kHz SCS for FR1) if R16 CSI-RS L3 feature is considered for RedCap.

	Measurement accuracy
	· CSI-RS based L3 measurement accuracy need to be revisited for 60kHz SCS cases in FR1 if R16 CSI-RS L3 feature is considered for RedCap (current requirement assumes 48PRBs for CSI-RS).


In last meeting RAN4 agreed to preclude the cases of 60 kHz SCS for CSI-RS in RLM/BFD/L1-RSRP, but there was no discussion on CSI-RS L3 measurement. Based on the previous RAN4 discussion, it was agreed that when discussing possible combinations of Rel-16 features and RedCap, we should by default assume that the features are not applicable and then identify which features (such as R16 CSI-RS based L3 measurement, L1-SINR measurement, SFTD measurement, CGI reading, 2-step RACH, and PL-RS change, etc.) can be combined with RedCap case by case based on justification.
So we could postpone the CSI-RS L3 measurement requirement for RedCap to future release.
Proposal 1: postpone the CSI-RS L3 measurement requirement for RedCap to future release.
2.2 Measurement capability
The legacy NR RRM requirement is designed based on 2Rx assumption at UE, and when 1Rx is used for RedCap UE, cell identification and measurement requirements need to be revisited. According to proposal 1, we would focus on SSB based cell identification and measurement in this contribution.
Regarding measurement capability, we could refer to the similar requirement applicability in LTE for cat-1bis UE. In TS36.133 section 3.6.1, the applicability requirement is defined as,
	- The requirements for a UE category 1bis are derived assuming UE category 1bis [31] and a single antenna receiver. Following requirements are applicable to UE category 1bis.
- Cell re-selection requirements in section 4.2.2.1 to 4.2.2.10
- Handover requirements in section 5.1, 5.2, 5.3 and 5.4
- RRC re-establishment requirements in section 6.1
- Random access requirements in section 6.2
- RRC connection release with redirection requirements in section 6.3
- UE transmit timing requirements in section 7.1
- UE timer accuracy requirements in section 7.2
- Timing advance requirements in section 7.3
- Radio link monitoring requirements in section 7.11
- UE measurement capability in section 8.1.2.1
   - E-UTRAN intra frequency measurement requirements in section 8.5.2.1.1 and 8.5.2.1.3
- E-UTRAN inter frequency measurement requirements in section 8.1.2.3.1, 8.1.2.3.2, 8.1.2.3.3 and 8.1.2.3.4


The legacy UE’s measurement capability requirement is still applicable to cat-1bis UE. In last meeting the remaining issues are:
	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 = UEs.
· Option 3 (MTK): Reduction of number of cells/layers/frequencies/SSBs is based on System Level Simulations (SLS)




In #100e meeting RAN4 agreed that,
· Define inter-RAT LTE RRM requirements in IDLE/INACTIVE and CONNECTED states
· For 2RX capable RedCap UEs
· Use 2RX inter-RAT LTE requirements defined in TS 38.133 as baseline
· For 1RX capable RedCap UEs
· Use LTE Cat1bis requirements in TS 36.133 as baseline
So, in RedCap we propose to handle the measurement capability in a same way as cat-1bis UE in LTE.
Proposal 2: The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs for IDLE/Inactive/Connected modes.
2.3 CSSF, gap related issues
In last meeting, some open issues were:
	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.



As RAN4 agreed that,
· When discussing possible combinations of Rel-16 features and RedCap, we should by default assume that the features are not applicable and then identify which features (such as R16 CSI-RS based L3 measurement, L1-SINR measurement, SFTD measurement, CGI reading, 2-step RACH, and PL-RS change, etc.) can be combined with RedCap case by case based on justification.
Since inter-frequency without gap (when inter-frequency SSB is inside active BWP) is a R16 introduced feature, we propose to not consider it in RedCap for now. Moreover, RedCap UE in FR1 only has 20MHz BW, it would be less possible to contain other inter-frequency SSB in its active BWP compared with legacy UEs.
Proposal 3: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
With the proposal 3, the CSSF outside MG shall be equivalent to 1 since no parallel inter-frequency gap-less measurement would share the searcher with the intra-frequency measurement MO. 
Proposal 4: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
For the MG based intra-frequency and inter-frequency, we think same design for R15 legacy CCSF within MG could be reused for RedCap UE since all the MG sharing can be controlled by network.
Proposal 5: The current design for CSSF within gap could be reused for RedCap UE.
2.4 Cell identification/measurement requirement
In last meeting it was agreed that,
	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. 
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



And remaining issues for PSS/SSS detection is:
	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



For PSS/SSS detection, PBCH DMRS acquisition and SSB based RSRP measurement, the simulation results are summarized as in the following tables,

Table 1. PSS/SSS detection performance for 15kHz with 1Rx (SINR=-6dB)
	TC index
	TC of PSS/SSS detection
	Sample number

	1
	AWGN-15KHz-case1
	1

	2
	AWGN -15KHz-case2
	1

	3
	TDLA-15KHz-case1
	3

	4
	TDLA-15KHz-case2
	3

	5
	TDLB-15KHz-case1
	3

	6
	TDLB-15KHz-case2
	3

	7
	TDLC-15KHz-case1
	3

	8
	TDLC-15KHz-case2
	3



Table 2. PSS/SSS detection performance for 30kHz with 1Rx (SINR=-6dB)
	TC index
	TC of PSS/SSS detection
	Sample number

	11
	Static-30KHz-case1
	1

	12
	Static-30KHz-case2
	1

	13
	TDLA-30KHz-case1
	3

	14
	TDLA-30KHz-case2
	3

	15
	TDLB-30KHz-case1
	4

	16
	TDLB-30KHz-case2
	3

	17
	TDLC-30KHz-case1
	4

	18
	TDLC-30KHz-case2
	3



Table 3. PSS/SSS detection performance for 120kHz with 1Rx (SINR=-6dB)
	TC index
	TC of PSS/SSS detection
	Sample number

	21
	Static-120KHz-case1
	1

	22
	Static-120KHz-case2
	1

	23
	TDLA-120KHz-case1
	2

	24
	TDLA-120KHz-case2
	2

	25
	TDLC-120KHz-case1
	2

	26
	TDLC-120KHz-case2
	3



Compared with simulation results in R4-1711691, for FR1 2 more samples are needed in the worst case, and for FR2 1 more sample is needed in the worst case.
Observation 1: 
In FR1, 2 more samples are needed for RedCap 1Rx PSS/SSS detection compared with legacy UE in the worst case.
In FR2, 1 more sample is needed for RedCap 1Rx PSS/SSS detection compared with legacy UE in the worst case.

Since the lower bound 600ms was from the baseline cell detection of LTE, like in LTE cat-1bis case, we don’t think it shall be changed for RedCap 1Rx case.
Proposal 6: the baseline intra-frequency PSS/SSS detection requirement without DRX shall be defined:
· In FR1, extend the PSS/SSS detection delay by 2 SMTC without changing the lower boundary ‘600ms’
· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra
· In 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. 

The remaining issues for time index reading are:
	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



The PBCH DMRS detection simulation results are as below,

Table 4. FR1 Time index detection performance with 1Rx (SINR=-6dB)
	TC index
	PBCH DMRS identification TC
	Sample number

	1
	TDLA30-30 for 1 Rx with -6dB and 15kHz
	3

	2
	TDLB100-30 for 1 Rx with -6dB and 15kHz
	3

	3
	TDLC300-30 for 1 Rx with -6dB and 15kHz
	3

	4
	AWGN for 1 Rx with -6dB and 15kHz
	1

	5
	TDLA30-30 for 1 Rx with -6dB and 30kHz
	3

	6
	TDLB100-30 for 1 Rx with -6dB and 30kHz
	3

	7
	TDLC300-30 for 1 Rx with -6dB and 30kHz
	2

	8
	AWGN for 1 Rx with -6dB and 30kHz
	1



Table 5. FR1 Time index detection performance with 1Rx (SINR=-8dB)
	TC index
	PBCH DMRS identification TC
	Sample number

	1
	TDLA30-30 for 1 Rx with -8dB and 15kHz
	4

	2
	TDLB100-30 for 1 Rx with -8dB and 15kHz
	4

	3
	TDLC300-30 for 1 Rx with -8dB and 15kHz
	3

	4
	AWGN for 1 Rx with -8dB and 15kHz
	2

	5
	TDLA30-30 for 1 Rx with -8dB and 30kHz
	4

	6
	TDLB100-30 for 1 Rx with -8dB and 30kHz
	4

	7
	TDLC300-30 for 1 Rx with -8dB and 30kHz
	3

	8
	AWGN for 1 Rx with -8dB and 30kHz
	2



Compared with simulation results in R4-1711691, for FR1 1 more samples are needed in the worst case.

Observation 2: 
In FR1, 1 more sample is needed for RedCap 1Rx time index detection compared with legacy UE in the worst case.

Since the lower bound 120ms for FR1 time index reading requirement was based on 3 samples with typical SMTC periodicity =40ms, we think it shall be revised for the RedCap time index detection with 1Rx (since sample number of RedCap 1Rx is creased to 4 based on simulation and margin), i.e., revised to 4*40=160ms.
Proposal 7: the baseline FR1 intra-frequency time index detection requirement without DRX shall be defined:
· In FR1, extend the time index detection delay by 1 SMTC with changing the lower boundary to ‘160 ms’
· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra

For SSB based measurement, agreements and open issues were:
	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
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.




The SSB based RSRP measurement simulation results are as below,

Table 6. SSB based RSRP measurement accuracy for 15kHz with 1Rx (SINR=-6dB)
	[image: ]




Table 7. SSB based RSRP measurement accuracy for 30kHz with 1Rx (SINR=-6dB) (5 sample only)
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Table 8. SSB based RSRP measurement accuracy for 120kHz with 1Rx (SINR=-6dB) (5 and 8 samples)
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Compared with previous simulation results of RSRP measurement with 2Rx, for FR1 and FR2, the degradation of measurement accuracy is 1dB with 5 samples in the worst case.

Observation 3: 
· For both FR1 and FR2 RSRP measurement error, there is no big difference between 5 samples and 8 samples (≤0.5dB). 
· For both FR1 and FR2, the degradation of measurement accuracy is 1dB with 5 samples in the worst case.

In LTE Cat-1bis or Cat-0 UE measurement requirement, even though the sample number is still 5, the total measurement period is doubled from 200ms to 400ms with consideration of longer duty cycle for those UEs. We think it also makes sense to save power for RedCap UE with longer duty cycle. So, we propose:

Proposal 8: the baseline SSB based intra-frequency RSRP measurement requirement without DRX shall be defined:
· Extend the lower bound of measurement delay to 400ms for FR1 and 800ms for FR2 for longer duty cycle (like in LTE cat1-bis) without increasing the sample number
· 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
In legacy FR1 intra-frequency absolute RSRP measurement accuracy, 1.5dB RF margin reduction has been considered to achieve +/-4.5dB accuracy, but this enhancement gain shall not be applied to RedCap UE with 1Rx, like in LTE cat-1bis.
Proposal 9: legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement for the normal condition with max Io=-70dBm for RedCap FR1.
Proposal 10: the baseline SSB based intra-frequency RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for normal condition with max Io=-70dBm, and relax the other absolute accuracy by 1dB  
· Relax the relative RSRP accuracy by 1dB
· For FR2 RedCap with 1Rx
· Relax the current absolute and relative accuracy by 1dB
2.5 Measurement conditions for HD-FDD UE
The remaining issues and agreements from last meeting were:
	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.

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.



RAN4 needs to discuss, when RRM DL measurement is colliding with UL transmission due to HD-FDD, which one shall be prioritized. Since RAN1 was only considering the serving cell RS reception v.s. HD-FDD UL, RAN4 could decide the DL RS measurement for mobility purpose. In our understanding, the same principle for scheduling restriction in TDD band on FR1 could be reused for HD-FDD case (as following), i.e., RRM DL measurement is prioritized over the UL transmission of HD-FDD. 
Proposal 11: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
2.6 Per-FR capability for RedCap UE measurement
Since RedCap UE only support single carrier operation, we don’t assume RedCap UE needs to support simultaneous measurement and data/control reception on different FRs due to the baseband resource limitation. Even though the RAN2’s signaling is not changed for RedCap UE on independent MG, RAN4 shall only consider requirement based on per-UE MG capability for RedCap UE if MG is needed.

Proposal 12: If MG is needed, RAN4 to specify per-UE MG based cell identification/measurement requirement regardless of independentGapConfig.

3. Conclusion
In this contribution, we discuss the cell identification and measurement requirement for RedCap reduced capability.
Proposal 1: postpone the CSI-RS L3 measurement requirement for RedCap to future release.
Proposal 2: The legacy NR requirements of number cells/layers/frequencies/SSBs to be monitored/measured is applied to RedCap UEs for IDLE/Inactive/Connected modes.
Proposal 3: RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability.
Proposal 4: CSSFoutside_gap,i = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
Proposal 5: The current design for CSSF within gap could be reused for RedCap UE.
Observation 1: 
In FR1, 2 more samples are needed for RedCap 1Rx PSS/SSS detection compared with legacy UE in the worst case.
In FR2, 1 more sample is needed for RedCap 1Rx PSS/SSS detection compared with legacy UE in the worst case.
Proposal 6: the baseline intra-frequency PSS/SSS detection requirement without DRX shall be defined:
· In FR1, extend the PSS/SSS detection delay by 2 SMTC without changing the lower boundary ‘600ms’
· non-DRX delay requirement: max( 600ms, ceil( 7 x Kp) x SMTC period ) x CSSFintra
· In 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. 
Observation 2: 
· In FR1, 1 more sample is needed for RedCap 1Rx time index detection compared with legacy UE in the worst case.
Proposal 7: the baseline FR1 intra-frequency time index detection requirement without DRX shall be defined:
· In FR1, extend the time index detection delay by 1 SMTC with changing the lower boundary to ‘160 ms’
· non-DRX delay requirement: max(160ms, ceil( 4 x Kp ) x SMTC period)x CSSFintra
Observation 3: 
· For both FR1 and FR2 RSRP measurement error, there is no big difference between 5 samples and 8 samples (≤0.5dB). 
· For both FR1 and FR2, the degradation of measurement accuracy is 1dB with 5 samples in the worst case.
Proposal 8: the baseline SSB based intra-frequency RSRP measurement requirement without DRX shall be defined:
· Extend the lower bound of measurement delay to 400ms for FR1 and 800ms for FR2 for longer duty cycle (like in LTE cat1-bis) without increasing the sample number
· 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
Proposal 9: legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement for the normal condition with max Io=-70dBm for RedCap FR1.
Proposal 10: the baseline SSB based intra-frequency RSRP measurement accuracy requirement shall be defined:
· For FR1 RedCap with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for normal condition with max Io=-70dBm, and relax the other absolute accuracy by 1dB  
· Relax the relative RSRP accuracy by 1dB
· For FR2 RedCap with 1Rx
· Relax the current absolute and relative accuracy by 1dB
Proposal 11: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
Proposal 12: If MG is needed, RAN4 to specify per-UE MG based cell identification/measurement requirement regardless of independentGapConfig.
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