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At last RAN4 meeting the simulation assumptions for studying the SSB based RRM measurement performance for RedCap UE with 1 receive antenna was agreed [1]. In this contribution we present the simulation results, more specifically the SSB based RSRP measurement performance and study performance degradation compared to the legacy requirements which were derived for 2 receive antennas. 

Discussion
The simulation results showing the measurement bias for the different configurations of duplex modes, SCS, propagation channels and number of receive antennas are presented in this section. Tables in section 2.1 to 2.3 contain the summary of results where the measurement error (degradation) for 1 Rx UE are compared to the 2 Rx UEs using 5 samples is shown, i.e. 
Max(Degradation(5%-ile, N samples), Degradation(95%-ile, N samples)), where, 
· Degradation(5%-ile, N samples) := (SNR accuracy at 5%-tile with 5 samples, 2Rx) - (SNR accuracy at 5%-tile with N samples, 1Rx)
· Degradation(95%-ile, N samples) := (SNR accuracy at 95%-tile with N samples, 1Rx) - (SNR accuracy at 95%-tile with 5 samples, 2Rx)

 Results for the measurement based on 5 samples are highlighted since the legacy measurements are also based on 5 samples.
FDD 15 kHz SCS with sync and async 
Table 1	Accuracy degradation of SS-RSRP measurement due to 1 Rx (FDD SCS=15kHz).
	Number of SSB samples
	5 (Rel-15)
	6
	7
	8

	Sync AWGN
	0.12
	0.09
	0.05
	0.04

	Sync TDLA30
	1.02
	0.83
	0.56
	0.41

	Sync TDLB100
	0.93
	0.79
	0.64
	0.54

	Sync1 TDLC300
	0.99
	0.84
	0.6
	0.56

	Async AWGN
	0.05
	0.04
	0.13
	0.19

	Async3 TDLA30
	1.04
	0.61
	0.38
	0.21

	Async3 TDLB100
	1.12
	0.78
	0.64
	0.49

	Async TDLC300
	1.06
	0.97
	0.82
	0.62



TDD 30 kHz SCS with sync and async 
Table 2	Accuracy degradation of SS-RSRP measurement due to 1 Rx (TDD SCS=30kHz).
	Number of SSB samples
	5 (Rel-15)
	6
	7
	8

	Sync AWGN
	0.13
	0.08
	0.06
	0.05

	Sync TDLA30
	1.11
	0.56
	0.46
	0.17

	Sync TDLB100
	0.62
	0.47
	0.33
	0.24

	Sync1 TDLC300
	1
	0.76
	0.55
	0.39

	Async AWGN
	0.26
	0.14
	0.07
	0.06

	Async3 TDLA30
	1.07
	0.64
	0.49
	0.28

	Async3 TDLB100
	1.1
	0.92
	0.82
	0.79

	Async TDLC300
	0.74
	0.41
	0.24
	0.09




TDD 120 kHz SCS with sync and async 
Table 3	Accuracy degradation of SS-RSRP measurement due to 1 Rx (TDD SCS=120kHz).
	Number of SSB samples
	5 (Rel-15)
	6
	7
	8

	Sync AWGN
	0.16
	0.12
	0.09
	0.07

	Sync TDLA30
	1.19
	0.96
	0.78
	0.72

	Async AWGN
	0.12
	0.09
	0.15
	0.21

	Async TDLA30
	1.21
	1.03
	0.86
	0.84





Discussions
The tables in sections 2.1 – 2.3 show the performance degradation in term of measurement bias for 1 Rx UE compared to 2 Rx UE at 5%, 50% and 95% for 1 Rx UE. The results show that the most impact is on the synch case where the measured values are subject to more interference compared to the async case. It is also observed that the difference in measurement performance between the different SCS is very small. For example, the measurement bias between the 15 kHz SCS and 30 kHz SCS is very similar. Larger impact is observed on the FR2 results (~1.5 dB) compared to FR1 (~1 dB), this relation can also be seen in legacy results. 
Based on the discussions, we make following proposal:

· Proposal #1: Measurement period for RedCap 1 Rx UE is reused from release 15 NR requirements based on 5 samples.
· Proposal #2: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1 dB in FR1 compared to Rel-15 SSB based RSRP measurement accuracy requirements with 2 Rx.
· Proposal #3: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1.5 dB in FR2 compared to Rel-15 SSB based RSRP measurement accuracy requirements with 2 Rx.

Summary
In this contribution we have presented the simulation results for SSB based RSRP measurement for RedCap UE with 1 Rx for FR1 and FR2. Based on the results and discussions, we make following proposals:
· Proposal #1: Measurement period for RedCap 1 Rx UE is reused from release 15 NR requirements based on 5 samples.
· Proposal #2: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1 dB in FR1.
· Proposal #2: Measurement accuracy for SSB based RedCap UE with 1 Rx is relaxed by 1.5 dB in FR2.
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