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1 Introduction
In this contribution paper, we discuss the remaining open issues on measurement procedure captured in the way forward (WF) [1]. Also, we provide LLS performance for cell detection, L1-RSRP cell measurement, L3-RSRP neighbouring cell measurements, RLM/BFD performance, hypothetical PDCCH performance, and number of frequencies, cells and SSBs simulation performance in RedCap.
2 Discussion on remaining open issues
In this section, we provide our views for the remaining open issues from WF [1] of CSSF gap, PSS/SSS detection, SSB based L3 and measurement condition for HD-FDD. 
2.1. Discussion on CSSF gap
The open issues from the WF are given below: 
	11.1.1 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.




Proposal 1: [bookmark: _Ref95561395][bookmark: _Ref95740133]We support the following:
For Inter-frequency without gap: support option 1.
For Assumption on searcher: support option 2. 
For CSSF outside gap: support option 3.
For CSSF within gap: support option 1 and option 2.
For Type of measurement gaps: support option 1.
2.2. Discussion on PSS/SSS detection with 1Rx
The open issues from the WF are given below: 
	11.1.2 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



Proposal 2: [bookmark: _Ref95740154]We support the following:
For If number of attempts are increased, how much to increase for FR1: support option 2.
For Whether to extend the lower bound in PSS/SSS detection delay: support option 1. 

2.3. Discussion on SSB based L3 measurements with 1Rx
The open issues from the WF are given below: 
	11.1.4: 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.


To our understanding, we need to relax the accuracy if we keep the measurement period the same. However, whether to extend the lower bound, it is still not clear to us the reason behind such proposal. 

Proposal 3: [bookmark: _Ref95740166]We support the following:
Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2: support option 1.
For How much to relax? FR1 and FR2: support option 3 (1.5~2dB). 
For If measurement period is extended, how much to extend? FR1 and FR2: need justification.
For Whether legacy RF margin can be considered for RedCap for FR1. Don’t support because the RF margin is already captured in the absolute accuracy. 

2.4. Discussion on measurement condition for HD-FDD
The open issues from the WF are given below: 
	Measurement conditions for HD-FDD UE
Priority between UL and DL during cell identification and measurement for HD-FDD
· [bookmark: _Hlk95740039]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.”



To our understanding, the DL measurements shall be prioritize over UL transmission, hence we support option 1.
Proposal 4: [bookmark: _Ref95740181]We support Option 1: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
3 Cell detection performance
The cell detection simulation is carried out to provide us with some views on PSS/SSS detection delay requirements with simulation assumptions given in [2]. The following table shows the 90%-ile PSS/SSS acquisition time for different channels and with different subcarrier spacing (i.e different numerologies). 
[bookmark: _Ref47480467]Table 1: The 90%-iles PSS/SSS acquisition time with SNR = -6dB in FR1
	Channel
	Scenario
	Case
	Number of required SSBs

	AWGN
	15KHz
	#1
	1

	
	30KHz
	#1
	1

	TDL-A
	15KHz
	#1
	3

	
	30KHz
	#1
	3

	TDL-B
	15KHz
	#1
	3

	
	30KHz
	#1
	3

	TDL-C
	15KHz
	#1
	3

	
	30KHz
	#1
	3



Table 2: The 90%-iles PSS/SSS acquisition time with SNR = -2dB in FR1
	Channel
	Scenario
	Case
	Number of required SSBs

	AWGN
	15KHz
	#1
	1

	
	30KHz
	#1
	1

	TDL-A
	15KHz
	#1
	2

	
	30KHz
	#1
	2

	TDL-B
	15KHz
	#1
	2

	
	30KHz
	#1
	2

	TDL-C
	15KHz
	#1
	2

	
	30KHz
	#1
	2



From the simulation results, it is observed that the required number of SSB (i.e. PSS/SSS) samples for cell detection for RedCap UE for the 90%ile of the CDF of the PSS/SSS detection time is up to 3 samples. Now, if we compare this result to the results of rel-15, when 2 Rx were used, where from [3] it is given that the number of PSS/SSS samples for the TDL-A channel (reported by the majority of the contributors) was equal 2, which means one samples less compared to using 1 Rx for RedCap. Therefore, the existing requirements that are based on the LLS performance results should be extended by one extra sample to address the 1 Rx of RedCap. 
4 Serving and neighbouring cell measurements
In this section, we provide our LLS simulation performance for serving cell measurements (L1-RSRP) and neighbouring cell measurements (L3-RSRP). 
4.1. Serving cell measurements
This section provides the simulation results for L1-RSRP measurement performance for release 17 RedCap UE with 1 Rx. The simulation in this section of this contribution follows the simulation parameters assumptions provided in [4]. In these simulation results, we compare the measurements accuracy of SSB and CSI-RS based RSRP on different subcarrier spacing (SCS), frequency range (FR), SINR, sample number (N) and channel types. The performance is given in the following tables. The results summarise the absolute accuracies and values of 5%ile, 95%ile and 90%ile absolute value points of the CDF curves of delta RSRP. 
4.1.1. SSB based L1-RSRP measurements
The following tables present the SSB based RSRP measurements accuracy in FR1 and FR2. 
[bookmark: _Ref85781699]



Table 3: SSB based RSRP measurement accuracy in FR1
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Table 4: SSB based RSRP measurement accuracy in FR2
[image: ]
From 



Table 3, we can observe that using 3 SSB samples with TDL-A channel achieves absolute accuracy equal to 1.56 at SINR equal to -3 dB. Hence, minimum of 5 SSB samples are required to achieve absolute accuracy ~1 at -3 dB SINR.

4.1.2. CSI-RS based L1-RSRP measurements
The following tables present the CSI-RS based RSRP measurements accuracy in FR1 and FR2


Table 5: CSI-RS based RSRP measurement accuracy in FR1
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Table 6: CSI-RS based RSRP measurement accuracy in FR2
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4.2. SSB based L3-RSRP measurements
This section provides the simulation results for L3-RSRP measurement performance for release 17 RedCap UE with 1 Rx. The simulation in this section of this contribution follows the simulation parameters assumptions provided in [5]. In these simulation results, we compare the measurements accuracy of SSB based RSRP on different subcarrier spacing (SCS), frequency range (FR), SINR, sample number (N) and channel types. The performance is given in the following tables. The results summarise the absolute accuracies and values of 5%ile, 50%ile, 95%ile and 90%ile absolute value points of the CDF curves of delta RSRP.








Table 7: SSB based RRM measurement accuracy in FR1
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Table 8: SSB based RRM measurement accuracy in FR2
[image: ]



5 RLM/BFD performance results
In this section, we provide simulation performance for hypothetical PDCCH for RLM/BFD, and simulation for RLM/BFD RedCap. 
5.1. Hypothetical PDCCH performance for RLM/BFD 
The performance evaluation for hypothetical PDCCH for RedCap UE is provided in here and where the simulation assumption parameters provided in [6].
Table 9: PDCCH performance impact in RLM/BFD using FR1, SCS = 15kHz
	FR1, 2x1 and 2x2 MIMO, SCS 15 kHz
	AWGN
	TDL-A 30 ns, 30 km/h
	TDL-B 100 ns, 30 km/h
	TDL-C 300 ns, 30 km/h

	PDCCH performance for RLM (OOS):
	SNR at BLER = 10%

	SSB based RLM Option 2: CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.43
	-8.8
	-9.34
	-9.47

	SSB based RLM Option 1: CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.39
	-7.34
	-8.62
	-8.94

	CSI-RS based RLM CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.38
	-8.88
	-9.4
	-9.48

	CSI-RS based RLM CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.39
	-7.34
	-8.62
	-8.94

	PDCCH performance for RLM (IS):
	SNR at BLER = 2%

	SSB based RLM Option 2: CCE 4 with IS: 0dB (2x2 MIMO)
	-4.47
	0.74
	-0.03
	-0.37

	SSB based RLM Option 2: CCE 8 with IS: 0dB (2x1 MIMO)
	-4.48
	3.4
	1.27
	0.57

	SSB based RLM Option 2: CCE 4 with IS: 3dB (2x1 MIMO)
	-4.85
	4.86
	2.83
	2.17

	CSI-RS based RLM CCE 4 with IS: 0dB (2x2 MIMO)
	-4.39
	0.39
	-0.22
	-0.54

	CSI-RS based RLM CCE 8 with IS: 0dB (2x1 MIMO)
	-4.41
	2.69
	1.05
	0.35

	CSI-RS based RLM CCE 4 with IS: 3dB (2x1 MIMO)
	-4.79
	4.13
	2.84
	2.03

	PDCCH performance for BFD:
	SNR at BLER = 10%

	SSB based BFD Option 2: CCE 8 with 0dB (2x2 MIMO)
	-7.5
	-4.79
	-5.34
	-5.56

	SSB based BFD Option 2: CCE 8 with 3dB (2x1 MIMO)
	-8.11
	-3.27
	-4.43
	-4.71

	SSB based BFD Option 1: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-3.32
	-4.62
	-4.98

	CSI-RS based BFD: CCE 8 with 0dB (2x2 MIMO)
	-7.44
	-4.87
	-5.4
	-5.55

	CSI-RS based BFD: CCE 8 with 3dB (2x1 MIMO)
	-8.05
	-3.47
	-4.54
	-4.83

	CSI-RS based BFD: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-3.32
	-4.62
	-4.98








Table 10: PDCCH performance impact in RLM/BFD using FR1, SCS = 30kHz
	FR1, 2x1 and 2x2 MIMO, SCS 30 kHz
	AWGN
	TDL-A 30 ns, 30 km/h
	TDL-B 100 ns, 30 km/h
	TDL-C 300 ns, 30 km/h

	PDCCH performance for RLM (OOS):
	SNR at BLER = 10%

	SSB based RLM Option 2: CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.39
	-9.08
	-9.33
	-9.52

	SSB based RLM Option 1: CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.08
	-7.95
	-8.88
	-8.81

	CSI-RS based RLM CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.34
	-9.23
	-9.38
	-9.39

	CSI-RS based RLM CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.08
	-7.95
	-8.88
	-8.81

	PDCCH performance for RLM (IS):
	SNR at BLER = 2%

	SSB based RLM Option 2: CCE 4 with IS: 0dB (2x2 MIMO)
	-4.44
	0.17
	-0.56
	-0.67

	SSB based RLM Option 2: CCE 8 with IS: 0dB (2x1 MIMO)
	-4.47
	2.55
	0.55
	0.21

	SSB based RLM Option 2: CCE 4 with IS: 3dB (2x1 MIMO)
	-4.86
	3.88
	2.28
	1.88

	CSI-RS based RLM CCE 4 with IS: 0dB (2x2 MIMO)
	-4.41
	0
	-0.44
	-0.31

	CSI-RS based RLM CCE 8 with IS: 0dB (2x1 MIMO)
	-4.39
	1.89
	0.17
	0.16

	CSI-RS based RLM CCE 4 with IS: 3dB (2x1 MIMO)
	-4.75
	3.56
	2.22
	2.09

	PDCCH performance for BFD:
	SNR at BLER = 10%

	SSB based BFD Option 2: CCE 8 with 0dB (2x2 MIMO)
	-7.5
	-5.08
	-5.49
	-5.57

	SSB based BFD Option 2: CCE 8 with 3dB (2x1 MIMO)
	-8.09
	-3.68
	-4.74
	-4.83

	SSB based BFD Option 1: CCE 16 with 0dB (2x1 MIMO)
	-7.41
	-3.96
	-4.96
	-4.85

	CSI-RS based BFD: CCE 8 with 0dB (2x2 MIMO)
	-7.43
	-5.23
	-5.54
	-5.45

	CSI-RS based BFD: CCE 8 with 3dB (2x1 MIMO)
	-8.01
	-3.91
	-4.85
	-4.75

	CSI-RS based BFD: CCE 16 with 0dB (2x1 MIMO)
	-7.41
	-3.96
	-4.96
	-4.85









Table 11: PDCCH performance impact in RLM/BFD using FR2, SCS = 60, 120 kHz
	FR2, 2x1 and 2x2 MIMO
	SCS 60 kHz
	SCS 120 kHz

	
	AWGN
	TDL-A 30 ns, 30 km/h
	AWGN
	TDL-A 30 ns, 30 km/h

	PDCCH performance for RLM (OOS):
	SNR at BLER = 10%

	SSB based RLM Option 2: CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.32
	-9.23
	-11.45
	-9.18

	SSB based RLM Option 1: CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.19
	-8.05
	-11.38
	-8.43

	CSI-RS based RLM CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.27
	-9.17
	-11.41
	-9.34

	CSI-RS based RLM CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.19
	-8.05
	-11.38
	-8.43

	PDCCH performance for RLM (IS):
	SNR at BLER = 2%

	SSB based RLM Option 2: CCE 4 with IS: 0dB (2x2 MIMO)
	-4.47
	0.15
	-4.46
	-0.09

	SSB based RLM Option 2: CCE 8 with IS: 0dB (2x1 MIMO)
	-4.51
	1.6
	-4.48
	1.23

	SSB based RLM Option 2: CCE 4 with IS: 3dB (2x1 MIMO)
	-4.87
	3.23
	-4.87
	2.74

	CSI-RS based RLM CCE 4 with IS: 0dB (2x2 MIMO)
	-4.4
	0.11
	-4.39
	-0.38

	CSI-RS based RLM CCE 8 with IS: 0dB (2x1 MIMO)
	-4.43
	1.69
	-4.4
	0.56

	CSI-RS based RLM CCE 4 with IS: 3dB (2x1 MIMO)
	-4.78
	3.31
	-4.79
	2.17

	PDCCH performance for BFD:
	SNR at BLER = 10%

	SSB based BFD Option 2: CCE 8 with 0dB (2x2 MIMO)
	-7.53
	-5.23
	-7.5
	-5.22

	SSB based BFD Option 2: CCE 8 with 3dB (2x1 MIMO)
	-8.13
	-4.01
	-8.13
	-4.15

	SSB based BFD Option 1: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-4.04
	-7.45
	-4.46

	CSI-RS based BFD: CCE 8 with 0dB (2x2 MIMO)
	-7.45
	-5.15
	-7.47
	-5.38

	CSI-RS based BFD: CCE 8 with 3dB (2x1 MIMO)
	-8.04
	-4.01
	-8.05
	-4.56

	CSI-RS based BFD: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-4.04
	-7.45
	-4.46


For the hypothetical PDCCH parameters for RLM and BFD, the parameters should be adapted for 1Rx. For OOS parameters, the only available option is to increase the CCE level, however, for the IS and BFD either increasing the CCE level or increasing the RE energy can be considered. Now, if we consider increasing the CCE level for both IS and OOS we can ensure that the SNR gap between IS and OOS is maintained the same. 
5.2. RLM/BFD performance
The RLM/BFD performance based on the simulation assumption from [7] is provided below:
Table 12: SSB/CSI-RS based RLM/BFD performance 
	RLM based signals 
	SCS (kHz)
	Number of samples
	Delta SINR (dB)

	
	
	
	AWGN
	TDL-A 30 ns, 30 km/h
	TDL-B 100 ns, 30 km/h
	TDL-C 300 ns, 30 km/h

	SSB
	15 kHz
	5
	9 
	7.5 
	7.5 
	7.7 

	
	
	10
	6 
	5.5 
	5.5 
	5 

	
	
	20
	4.5 
	3.75 
	3.5 
	3.75 

	
	30 kHz
	5
	6.75 
	7.5 
	7 
	7.5 

	
	
	10
	4.75 
	5.5 
	4.75 
	5.25 

	
	
	20
	3.25 
	3.5 
	3.25 
	3.5 

	
	120 kHz
	5
	6.5 
	8 
	NA
	NA

	
	
	10
	5.5 
	5.5 
	
	

	
	
	20
	3.5 
	4.5 
	
	

	CSI-RS
	15kHz
	10
	10 
	6.5 
	13.5 
	11 

	
	
	20
	9 
	5 
	10.5 
	8.75 

	
	
	40
	8 
	4.5 
	8.5 
	6.75 

	
	30 kHz
	10
	7.5
	9.25
	8
	7.5

	
	
	20
	6
	8.25
	6.25
	5.5

	
	
	40
	4.5
	6.75
	4.75
	4.25

	
	120 kHz
	10
	6.25
	11
	NA
	NA

	
	
	20
	4.25
	9.5
	
	

	
	
	40
	3.25
	7
	
	


Based on the simulation performance using 1Rx in RedCap UE, the delta SINR is worse than the case of using 2Rx. Now, whether to extend the period or not should depends on the outcome of the hypothetical PDCCH parameters discussion. 
6 Number of SSBs and number of cells
In this section, we provide system-level simulation for the evaluation of number of detected cell and SSBs when 1Rx is used instead of 2Rx. The simulation assumption is the same as the one used for RAN1 study, which is provided in TR 38.875 [8]. 
[image: Chart
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[bookmark: _Ref47527660]Figure 1: Number of detected base stations and SSBs using 2Rx.
[image: Chart

Description automatically generated]
Figure 2: Number of detected base stations and SSBs using 1Rx.
Based on our simulation performance, using 1Rx in RedCap UE reduces the number of detected SSBs and cells. Therefore, the requirements for the number of cells and SSBs to be measured by the UE should be reduced.
7 Summary
In this contribution, LLS performance for RedCap UEs are provided and we have the following observations and proposals: 
Proposal 1: We support the following:
For Inter-frequency without gap: support option 1.
For Assumption on searcher: support option 2. 
For CSSF outside gap: support option 3.
For CSSF within gap: support option 1 and option 2.
For Type of measurement gaps: support option 1.
Proposal 2: We support the following:
For If number of attempts are increased, how much to increase for FR1: support option 2.
For Whether to extend the lower bound in PSS/SSS detection delay: support option 1.
Proposal 3: We support the following:
Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2: support option 1.
For How much to relax? FR1 and FR2: support option 3 (1.5~2dB). 
For If measurement period is extended, how much to extend? FR1 and FR2: need justification.
For Whether legacy RF margin can be considered for RedCap for FR1. Don’t support because the RF margin is already captured in the absolute accuracy.
Proposal 4: We support Option 1: RRM DL measurement is prioritized over the UL transmission of HD-FDD for RedCap UE in cell identification and measurement requirement.
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AWGN 3 -3 -2.01 1.51 1.71 -1.88 1.5 1.58
-2 -1.69 1.28 1.45 -1.67 1.31 1.54
-1 -1.5 1.12 1.28 -1.22 1.15 1.17
0 -1.3 0.97 1.12 -1.03 0.95 1
5 -3 -1.56 1.21 1.36 -1.23 1.37 1.33
-2 -1.32 1.06 1.14 -1.29 1.21 1.22
-1 -1.17 0.9 1.03 -0.96 0.97 0.96
0 -0.93 0.83 0.88 -0.85 0.85 0.85
TDL-A 3 -3 -2.58 221 2.39 -1.25 2.17 1.99
-2 -1.87 2.05 2.02 -0.81 1.84 1.56
-1 -1.47 1.59 1.55 -0.67 1.64 1.34
0 -1.22 1.46 1.34 -0.59 1.21 1.03
5 -3 -1.86 1.57 1.7 -0.8 1.61 1.45
-2 -1.28 1.32 1.32 -0.51 1.37 1.24
-1 -1.03 1.17 1.1 -0.34 1.21 1.04
0 -0.83 1.03 0.9 -0.31 0.96 0.86
TDL-B 3 -3 -1.69 2.04 1.86 -1.37 1.66 1.52
-2 -1.55 1.74 1.67 -1 1.33 1.3
-1 -1.31 1.44 1.39 -1.02 1.12 111
0 -1 1.19 1.14 -0.87 0.97 0.93
5 -3 -1.16 1.49 1.36 -0.62 1.44 1.34
-2 -1.06 1.21 1.14 -0.72 1.19 1.15
-1 -0.99 1.02 1 -1.06 0.98 1
0 -0.76 0.86 0.83 -0.8 0.89 0.88
TDL-C 3 -3 -2.05 1.81 1.86 -2.05 1.52 1.74
-2 -1.89 1.51 1.59 -1.62 1.34 1.46
-1 -1.46 1.25 1.31 -1.23 1.08 1.15
0 -1.07 1.06 1.06 -0.97 0.89 0.96
5 -3 -1.21 1.4 1.33 -1.71 1.37 1.37
-2 -1.02 1.15 1.09 -1.21 1.21 121
-1 -0.8 1 0.9 -1.01 1.06 1.01
0 -0.68 0.8 0.73 -0.75 0.9 0.77
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Channel |Samples |SINR Distribution of delta RSRP
?;;“ber SCS = 120 KHz
5% 95% Abs
AWGN 3 -3 -1.22 1.08 1.13
-2 -0.93 0.85 0.92
-1 -0.92 0.65 0.84
0 -0.83 0.51 0.7
5 -3 -0.97 0.83 0.84
-2 -0.86 0.76 0.76
-1 -0.71 0.59 0.68
0 -0.58 0.48 0.56
TDL-A 3 -3 -2 1.33 1.61
-2 -1.6 1.03 1.35
-1 -1 0.82 0.96
0 -0.97 0.83 0.94
5 -3 -1.25 0.78 0.96
-2 -1.04 0.67 0.79
-1 -0.68 0.51 0.6
0 -0.64 0.43 0.52
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Channel |Samples |Distribution of delta RSRP
?;;“ber SCS = 15 KHz SCS = 30 KHz
5% 50% 95% 90% Abs |5% 50% 95% 90% Abs
AWGN 5 -0.89 0.25 1.16 1.07 -1.06 0.31 1.26 1.25
6 -0.81 0.27 1.08 0.98 -0.92 0.32 1.17 1.13
7 -0.74 0.23 0.98 0.9 -0.74 0.3 1.11 1.03
8 -0.63 0.25 0.92 0.83 -0.68 0.33 1.04 0.98
TDL-A 5 -1.46 0.27 1.73 1.66 -1.03 0.39 1.57 1.44
6 -1.19 0.3 1.55 1.37 -0.88 0.37 1.49 1.34
7 -1.05 0.27 141 1.27 -0.8 0.34 1.42 1.27
8 -0.97 0.27 1.29 1.18 -0.6 0.35 1.34 1.24
TDL-B 5 -1.25 0.25 1.51 1.39 -0.85 0.32 1.67 1.38
6 -1.13 0.25 1.36 1.25 -0.7 0.33 1.51 1.28
7 -1.04 0.28 1.28 1.18 -0.58 0.31 142 1.23
8 -0.94 0.28 1.18 1.11 -0.54 0.34 1.38 1.17
TDL-C 5 -1.41 0.29 1.63 1.57 -1.16 0.22 145 1.29
6 -1.27 0.27 1.46 1.39 -1.04 0.26 1.33 1.26
7 -1.14 0.29 1.32 1.25 -0.85 0.23 1.29 1.18
8 -0.99 0.28 1.26 1.15 -0.73 0.22 1.33 1.06
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Channel |Samples |Distribution of delta RSRP
?;I)nber SCS = 120 KHz
5% 50% 95% Abs
AWGN 5 -1.22 0.08 1.41 1.3
6 -1.08 0.07 1.28 1.21
7 -0.98 0.06 1.2 1.11
8 -0.91 0.06 1.18 1.05
TDL-A 5 -1.28 0.16 1.13 1.15
6 -1.11 0.17 1.03 1.03
7 -0.93 0.17 0.99 0.98
8 -0.92 0.16 0.84 0.9
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image1.png
Channel |Samples |[SINR Distribution of delta RSRP
‘(’;f)nber SCS = 15 KHz SCS =30 KHz
5% 95% Abs 5% 95% Abs
AWGN 3 -3 -0.71 0.92 0.84 -0.75 0.96 0.89
-2 -0.67 0.78 0.73 -0.64 0.79 0.76
-1 -0.57 0.71 0.65 -0.46 0.78 0.66
0 -0.49 0.66 0.57 -0.37 0.75 0.62
5 -3 -0.57 0.82 0.71 -0.42 0.81 0.75
-2 -0.47 0.72 0.61 -0.37 0.71 0.64
-1 -0.42 0.65 0.57 -0.32 0.65 0.59
0 -0.34 0.6 0.51 -0.28 0.64 0.57
TDL-A 3 -3 -1.28 1.1 1.14 -1.62 1.56 1.56
-2 -1.12 0.91 0.92 -1.27 1.44 1.43
-1 -0.9 0.86 0.88 -1.17 1.34 1.23
0 -0.85 0.67 0.75 -0.94 1.12 1.03
5 -3 -0.85 0.76 0.8 -0.91 1.14 0.98
-2 -0.74 0.67 0.7 -0.75 1.02 0.89
-1 -0.63 0.61 0.61 -0.55 0.94 0.83
0 -0.5 0.55 0.51 -0.54 0.83 0.69
TDL-B 3 -3 -1.15 1.31 1.2 -1.15 1.14 1.14
-2 -0.8 1.06 1 -0.87 1.02 0.97
-1 -0.69 0.96 0.87 -0.76 0.89 0.88
0 -0.57 0.85 0.78 -0.67 0.83 0.74
5 -3 -0.88 1.11 1.05 -0.69 0.94 0.82
-2 -0.66 1.02 0.86 -0.62 0.86 0.73
-1 -0.57 0.89 0.74 -0.52 0.76 0.68
0 -0.48 0.78 0.65 -0.43 0.64 0.61
TDL-C 3 -3 -1.42 0.96 1 -1.1 1.19 1.14
-2 -1.13 0.82 0.87 -0.91 0.97 0.93
-1 -1.1 0.78 0.8 -0.8 0.85 0.81
0 -0.85 0.66 0.69 -0.72 0.79 0.75
5 -3 -0.89 0.75 0.8 -0.67 0.83 0.78
-2 -0.76 0.67 0.73 -0.53 0.75 0.7
-1 -0.69 0.61 0.64 -0.46 0.67 0.63
0 -0.62 0.54 0.59 -0.41 0.65 0.56





image2.png
Channel |Samples |SINR Distribution of delta RSRP
?;;“ber SCS = 120 KHz
5% 95% Abs
AWGN 3 -3 -1.07 0.77 0.77
-2 -0.8 0.67 0.69
-1 -0.67 0.57 0.57
0 -0.56 0.55 0.56
5 -3 -0.64 0.67 0.64
-2 -0.53 0.59 0.55
-1 -0.37 0.53 0.49
0 -0.36 0.44 0.43
TDL-A 3 -3 -1.35 0.96 1.15
-2 -1.13 0.8 1.05
-1 -1.05 0.71 0.96
0 -0.97 0.59 0.77
5 -3 -1.3 0.84 0.89
-2 -0.99 0.73 0.73
-1 -0.87 0.64 0.65
0 -0.73 0.55 0.56





