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1 Introduction
At last meeting, RAN4 agreed to define RSS based on RSRP measurements in IDLE and CONNECTED mode serving cells and neighbor cells under conditions regarding the location of RSS resources in the cell bandwidth. Based on the agreements, following topics are to be discussed at RAN4#94bis-e meeting [1]:

· The conditions are to be discussed at next meeting. 

· RAN4 is to discuss the measurement delay requirements for RSS based RSRP measurements at next meeting.

· RAN4 agrees to use the same RF margin that was used for deriving the CRS based RSRP measurement accuracy requirements for cat-M. 

We discuss and provide our view on the above topics.
2 Discussion 
Measurement conditions:

We have explained in our previous contribution about the impact of sharing the existing measurement gaps with RSS measurement [3]. Based on that discussion, we have proposed that the CONNECTED mode requirements are specified without assuming measurement gaps in release 16, and this means the measurements can be performed under certain conditions only. RSS based measurement can be more widely used if it is specified assuming measurement gaps, and this could be discussed in future release. The measurement conditions were discussed at last meeting, following conditions were presented for the CONNECTED mode in [4]:

“For a UE that supports RSS-based RSRP measurement, UE shall be required to use RSS for RSRP measurement of a serving or neighbour cell in RRC_CONNECTED mode and meet the corresponding accuracy requirements only if: 

a. RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and

b. RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and

c. RSS power offset of the cell being measured is not smaller than 0 dB”

We have similar view about the measurement conditions when they are performed without using measurement gaps. We therefore support option 1, originally proposed in [4] for the measurement conditions in CONNECTED mode:
· Proposal #1: We support the proposal in [4], i.e. for a UE that supports RSS-based RSRP measurement, UE shall be required to use RSS for RSRP measurement of a serving or neighbour cell in RRC_CONNECTED mode and meet the corresponding accuracy requirements only if: 
· RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and

· RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and

· RSS power offset of the cell being measured is not smaller than 0 dB

Measurement period:
The RSS based RSRP measurement performance was studied assuming 3 and 5 samples for normal and enhanced coverage respectively [2]. With RSS periodicity of 160 ms, this correspond to L1 measurement period of 480 ms and 800 ms. 
· Proposal #2: L1 measurement period for RSS based RSRP measurement is defined as 480 ms and 800 ms in normal and enhanced coverage respectively for BL and non-BL UEs. 
Measurement accuracy:

RSS measurement accuracies including RF margin were summarized in Table 1 for BL UEs and in Table 2 excluding the RF margins containing only baseband errors. 
Table 1 Accuracy levels including RF margin
	Es/Iot  [dB]
	Nokia
	Ericsson
	Huawei
	Qualcomm
	Averaged value

	≥ -6 
	( 3.5 dB
	( 4 dB
	( - dB
	( 5.5 dB
	( [4.5] dB
 

	≥ -12 dB
	( 5 dB
	( 4 dB
	( 7 dB
	( 5.5 dB
	( [5.5] dB

	-15 <= Es/Iot <= -12 dB
	( 7.5 dB
	( 5 dB
	( 8 dB
	( 6 dB
	( [6.5] dB


Table 3 Accuracy levels excluding RF margin

	Es/Iot  [dB]
	Nokia
	Ericsson
	Huawei
	Qualcomm
	Averaged value

	≥ -6 
	( 1.5 dB
	( 1 dB
	( 1.5 dB
	( 2.5 dB
	( 1.625 dB

	≥ -12 dB
	( 3 dB
	( 1 dB
	( 3 dB
	( 2.5 dB
	( 2.375 dB

	-15 <= Es/Iot <= -12 dB
	( 5.5 dB
	( 2 dB
	( 5 dB
	( 3 dB
	( 3.875 dB


It is noted companies have used different RF margins as presented in Table 3. 
Table 3 RF margins assumed in measurement accuracy proposals

	Company
	 RF margin

	Ericsson 
	3 dB [R4-1914726]

	Intel
	2.5 dB [R4-1913454]

	Nokia
	2.0 dB [R4-1915167]

	Huawei
	4 dB [R4-2001653]

	Qualcomm
	3 dB [RAN4#93 meeting minutes]


Based on the assumptions in Table 3, it is observed that most companies have observed an RF margin less than or equal to 3 dB. In order to fully utilize the benefit of RSS, i.e. the improved measurement accuracy especially in enhanced coverage, which can in turn help to better utilize the network resources e.g. by selecting a more suitable CE level etc. We would like to discuss the RF margin to use for defining the RSS based RSRP measurement. Our preference is to use 3 dB margin, but another option is to use the averaged value of the all the proposals. Yet another option is to use the 4 dB margin which is the same as in Rel-8. 

· Proposal #3: RAN4 shall discuss the RF margin to use for defining the accuracy requirements for RSS based RSRP measurement. Options include: 
· RF margin of 3 dB 

· Averaged value of the RF margin proposals from the different companies

· Rel-8 RF margin of 4 dB
3 Conclusion

In this contribution we have the open issues of RSS measurements as identified in last meeting which are measurement conditions, measurement period and measurement accuracy levels. Based on the discussions, we have made following proposals:
· Proposal #1: We support the proposal in [4], i.e. for a UE that supports RSS-based RSRP measurement, UE shall be required to use RSS for RSRP measurement of a serving or neighbour cell in RRC_CONNECTED mode and meet the corresponding accuracy requirements only if: 
· RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and

· RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and

· RSS power offset of the cell being measured is not smaller than 0 dB

· Proposal #2: L1 measurement period for RSS based RSRP measurement is defined as 480 ms and 800 ms in normal and enhanced coverage respectively for BL and non-BL UEs. 

· Proposal #3: RAN4 shall discuss the RF margin to use for defining the accuracy requirements for RSS based RSRP measurement. Options include: 

· RF margin of 3 dB 

· Averaged value of the RF margin proposals from the different companies

· Rel-8 RF margin of 4 dB
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