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1 	Introduction
In last meeting, there is WF which focuses on:
	· RSS based RSRP measurement yields better measurement performance compared to CRS based under certain side conditions
· The side conditions for the scenarios where RSS is to be used is FFS.
· RSS based RSRP measurement may be used for CE level selection when multiple CE levels are configured in RA. 
· RSS based RSRP measurement for neighbor cells are pending RAN1/RAN2 agreements on RSS configurations.
· Companies are encouraged to provide simulation results for:
· 2 Rx case
· 1, 2 and 3 samples averaging assuming a measurement period of 160, 320 and 480 ms.



 In this contribution, we will provide our view regarding the side condition and simulation results.
2 	Simulation results
Simulation assumption is listed in Table 1.
Table 1: Simulation parameters for Rel-16 MTC RSRP measurement studies using RSS
	Parameters
	Value
	Comments

	RSS bandwidth
	2 consecutive resource blocks
	

	Sample duration
	{1, 2} subframes
	Implementation dependent (NOTE 4)

	RSS periodicity
	160 ms

	Option 1: non-colliding RSS
Option 2: Colliding RSS,

	Ratio of RSS RE energy to CRS RE energy
	0 dB
	

	Power level of neighbour cell relative to serving cell
	{0, -3} dB
	

	Measurement bandwidth
	2 resource blocks
	RSRP measured over the 2 RSS PRBs. 

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	Single shot, 480 ms, 800 ms 
	Single shot measurement does not include any time-domain averaging over multiple samples

	Measurement sampling rate
	
	Implementation dependent (NOTE 1)

	L3 filtering
	Disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1, 2
	Single and double Rx branches, respectively  

	Mobility
	Stationary UEs, mobile UEs
	

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency for stationary UEs: ETU and EPA
	1 Hz and 1 Hz, respectively
	

	Doppler Frequency for mobile UEs: ETU and EPA
	30 Hz and 5 Hz, respectively
	

	Channel estimation techniques
	Measurement averaging techniques used currently for category M1 
	Implementation dependent (NOTE 2)

	Number of RSS subframes used for measurement
	
	Implementation dependent (NOTE 3)

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-15 dB, …, 5 dB
	AWGN noise 

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results
NOTE 2: Companies are requested to provide the details of the RS averaging techniques for interpretation and comparison of the results. 
NOTE 3: The number of RSS subframes used for measurement is implementation dependent, and can range from 1 to the RSS duration. Companies are requested to provide the details of the RSS subframes used for interpretation and comparison of the results.
Note 4: The presented results shall be based on at least 10 000 RSS instances.  



Here, we assume that the RSS is coherent combining during the RSS duration. For example, if the RSS during is 2ms, we will jointly use the RSS during the 2ms for coherent combining and this is called single slot. We also provide simulation results where 3 and 5 samples are averaged. The simulation results with 2 RX are provided in following table without any implementation margin. 
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Fig.1 RSRP delta for EPA1 with 2ms
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Fig.2 RSRP delta for ETU1 with 2ms
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Fig.3 RSRP delta for EPA5 with 2ms
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Fig.4 RSRP delta for ETU30 with 2ms

From 36.133, The RSRP accuracy requirement is 5.5dB for CE mode A where SNR-6 dB. The RSRP accuracy requirement are 6dB and 8dB for CE mode B where SNR-12 dB and 15≤SNR≤-12 dB respectively.
When 2.5dB margin is considered, it can be seem that for CE mode A, single sample can satisfy the accuracy requirement for SNR=-6dB where RSRP delta is 1.8+2.5=4.3dB. Since single sample can achieve the measurement accuracy, it can greatly reduce the measurement period compared with CRS.
Observation 1: For non-BL CE UE in CE mode A, single sample of RSS can achieve the measurement accuracy, it can greatly reduce the measurement period compared with CRS.
For CE mode B, when 3 samples are used, RSRP accuracy is 2.5+2.5 = 5dB for SNR=-12 dB and 5+2.5=7.5dB for SNR=-15 dB.  
Therefore, 3 samples can satisfy the RSRP requirement for SNR=-12dB and SNR=-15dB respectively, the measurement period is 160*3=480ms which can reduce the legacy measurement period with 1600ms.
Observation 2: For non-BL CE UE in CE mode B, 3 samples of RSS can satisfy the RSRP requirement for SNR=-12dB and SNR=-15dB, which can reduce the legacy measurement period.
In WF agreed in the last RAN4 meeting, RAN4 should discuss whether RSS can be used for improving the CE level selection. From our point of view, if RSS-based RSRP measurement performance improved a lot, it can be used by UE to improve the CE level selection if the measurement delay is not increased. 
Observation 3: If RSS-based RSRP measurement performance improved a lot, it can be used by UE to improve the CE level selection if the measurement delay is not increased. 

3 Conclusion
In this contribution the remaining issue about RLM are discussed. The following conclusion can be drawn: 
Observation 1: For non-BL CE UE in CE mode A, single sample of RSS can achieve the measurement accuracy, it can greatly reduce the measurement period compared with CRS.
Observation 2: For non-BL CE UE in CE mode B, 3 samples of RSS can satisfy the RSRP requirement for SNR=-12dB and SNR=-15dB, which can reduce the legacy measurement period.
Observation 3: If RSS-based RSRP measurement performance improved a lot, it can be used by UE to improve the CE level selection if the measurement delay is not increased. 
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