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1. Introduction

In RAN4#92bis, the RRM requirements for RSS based measurement in Rel-16 eMTC were further discussed. The following agreements are captured in the WF [1].
	Delta RSRP   = (estimated RSRP – ideal RSRP) 
Ideal RSRP: The ideal RSRP is the true value that does not include any channel estimation noise, i.e. it is taken at antenna connector of the UE and averaged over L1 measurement period.
Estimated value = averaged over the samples within L1 measurement period.
Number of samples: 3 and 5
Companies are encouraged to provide simulation results for colliding and non-colliding RSS for relative power offset of 0 dB of neighbour cell against serving cell.
Accuracy levels are including the RF margin and companies are requested to present their assumption on RF margin.


Basically, companies are encouraged to provide inputs on the accuracy requirements for RSS based measurement based on simulation results. 
In RAN4#92bis, other aspects of RSS based measurement requirements were also discussed, including the requirements applicability, measurement period, performance of colliding case, etc., but there was no conclusion due to time limit.

In this paper, we will provide our views on RSS based measurement requirements.
2. Discussion
2.1. Performance requirements 
In [2] we provided our simulation results for 1Rx UE, and the observations are re-produced below.

· Observation 1: RSS measurement performance improves with measurement period. In particular, for SNR lower than -6dB, there is meaningful accuracy gain with 800ms measurement period over 480ms.

· Observation 2: For CEModeA (SNR >= -6dB), with 800ms measurement period, the absolute accuracy with RF margin can be within 5dB, which is 2dB better than current requirements.

· Observation 3: For CEModeB (SNR >= -12dB), with 800ms measurement period, the absolute accuracy with RF margin can be within 7dB, which is same as current requirements.

· Observation 4: For CEModeB (SNR >= -15dB), with 800ms measurement period, the absolute accuracy with RF margin can be within 9dB, which is even worse current requirements.

Based on our simulation results, we suggest to re-use the current measurement period for CRS based measurement for RSS based measurement. The CRS measurement period is defined as 5 measurement samples for L1- filtering, which is same as for normal LTE. We understand eMTC is not targeting higher mobility support than normal LTE, so reducing the measurement period beyond for normal TE is not justified, considering the main use case of eMTC is for low mobility.

Proposal 1: Re-use the current measurement period for CRS based measurement for RSS based measurement.
For measurement accuracy, it depends on the measurement period. If above proposal is agreeable, our suggestion on the measurement accuracy for BL UE is in Proposal 2. We are currently working on simulations for non-BL UE, and will give our suggestion once the results are available.
Proposal 2: The accuracy requirements for RSS based measurement for BL UE are suggested as 
· (5dB for SNR down to -6dB
· (7dB for SNR down to -12dB
· (8dB for SNR down to -15dB
2.2. Applicability 

Once the measurement requirements for RSS based measurement are defined, RAN4 needs to discuss when the requirements apply. In RAN4#92bis, some companies proposed that this can be up to network control, i.e. network can indicate UE to fulfil the CRS based measurement requirements or RSS based measurement requirements. Since the common understanding in RAN4 is that RSS based measurement can provide better performance than CRS based measurement, we do not see clear motivation to ask UE to fulfil a more relaxed requirements. Our understanding is that UE capable of RSS based measurement should fulfil the RSS based measurement requirements for the serving cell as long as RSS is transmitted in in the serving cell.
Proposal 3: UE capable of RSS based measurement should fulfil the RSS based measurement requirements for the serving cell as long as RSS is transmitted in in the serving cell.
In RAN1#98bis, some agreements regarding the RSS time/frequency location of neighbour cell were made. 

· In frequency domain, RSS is located in one of selected subset of narrow bands, and there are 3 possible RSS locations per narrow band. The RSS location of a specific cell depends on PCID.
· In time domain, RSS is located in one of a number of configured offset locations within the RSS period. The RSS location of a specific cell depends on PCID.

It means on a synchronized frequency layer, RSS of some neighbour cells will collide in time and frequency with the serving cell RSS, while RSS of some other neighbour cells will not collide with serving cell RSS in either time or frequency. If cells on a frequency layer are asynchronized, neighbour cell RSS will most likely not collide with serving cell RSS.
If the neighbour cell RSS is not colliding with serving cell RSS, UE may need to wake up more often than needed for normal CRS based reselection measurement, or switch to another narrow band, if it is required to measure RSS from neighbour cells. We think RAN4 should discuss whether RSS measurement requirements are applicable to neighbour cell or not.

Proposal 4: RAN4 should discuss whether RSS measurement requirements are applicable to neighbour cell or not.
3. Conclusions

In this paper we provided our views on the remaining issues in RSS based requirements in Rel-16 eMTC.
Proposal 1: Re-use the current measurement period for CRS based measurement for RSS based measurement.
Proposal 2: The accuracy requirements for RSS based measurement for BL UE are suggested as 

· (5dB for SNR down to -6dB
· (7dB for SNR down to -12dB
· (8dB for SNR down to -15dB
Proposal 3: UE capable of RSS based measurement should fulfil the RSS based measurement requirements for the serving cell as long as RSS is transmitted in in the serving cell.
Proposal 4: RAN4 should discuss whether RSS measurement requirements are applicable to neighbour cell or not.
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