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1	Introduction
In the RAN4#93 meeting, the agreement is achieved for L1-SINR measurement and reporting related RRM requirement [1]. In the last meeting RAN4#97e, many companies has submitted their simulation results as well as analysis for L1-SINR measurement accuracy and finally reached a way forward[2] as below:
	WF on L1-SINR Measurement Accuracy

Implementation margin of L1-SINR measurement accuracy
· FFS additional FR2 implementation margin in CMR + IMR scenario
· Option 1: No obvious difference as it is SINR in CMR + IMR
· Option 2: Consider RF margin [x] dB higher for FR2 than FR1 in CMR + IMR
· FFS if any other implementation margin necessary to derive final requirement on the basis of simulation-based accuracy

Accuracy requirements of L1-SINR under extreme condition
· Option 1: 1dB higher than for normal condition (same logic as SS-SINR)
· Option 2: 2dB higher than for normal condition
· Option 3: other values

Relative accuracy of L1-SINR measurement requirement
· FFS the necessity and definition of relative accuracy of L1-SINR measurement requirement
· FFS the methodology for deriving relative accuracy of L1-SINR measurement requirement

Submit the Test cases for L1-SINR measurement accuracy 
· Companies shall update and submit draft CRs on test cases of L1-SINR accuracy requirement in the next meeting (RAN4#98e) based on the agreement reached in this meeting.



In this contribution, we would like to discuss on the L1-SINR measurement accuracy on the remaining issues based on the simulation results and analysis.
2 Discussion
We summarized the simulation results in previous meetings proposed by interested companies in another contribution R4-2014758[3] for information. The simulation results is derived by {the measured SINR minus the ideal SINR} for each companies. Here we excerpt a part from the whole table, shown as below (some companies among provided the results have different post-processing, so we further processed their results before statistic in order to align the metrics):
	FR1
	SINR=-3dB
	AWGN
	1 sample
	PRB 48
	max(5%, 95%)

	Scenarios
	Side condition
	SCS
	Percentile
	Span
	Average

	Scenario 1A: CSI-RS based CMR only
	-3db
	15kHz
	max(5%, 95%)
	1.5
	2.1

	
	
	30kHz
	max(5%, 95%)
	1.7
	1.9

	Scenario 2A: SSB based CMR + ZP-IMR
	
	15kHz
	max(5%, 95%)
	1.1
	1.5

	
	
	30kHz
	max(5%, 95%)
	0.8
	1.3

	Scenario 2B：CSI-RS based CMR + ZP-IMR
	
	15kHz
	max(5%, 95%)
	0.8
	1.3

	
	
	30kHz
	max(5%, 95%)
	0.9
	1.3

	Scenario 2C: SSB based CMR + NZP-IMR
	0db
	15kHz
	max(5%, 95%)
	1.6
	1.3

	
	
	30kHz
	max(5%, 95%)
	1.2
	1.1

	Scenario 2D: CSI-RS based CMR + NZP-IMR
	
	15kHz
	max(5%, 95%)
	1.0
	1.1

	
	
	30kHz
	max(5%, 95%)
	0.8
	1.0



	FR2
	SINR=-3dB
	AWGN
	1 sample
	PRB 48
	max(5%, 95%)

	Scenarios
	Side condition
	SCS
	Percentile
	Span
	Average

	Scenario 1A: CSI-RS based CMR only
	-3db
	120kHz
	max(5%, 95%)
	1.6
	2.0

	Scenario 2A: SSB based CMR + ZP-IMR
	
	120kHz
	max(5%, 95%)
	1.1
	1.5

	Scenario 2B：CSI-RS based CMR + ZP-IMR
	
	120kHz
	max(5%, 95%)
	0.7
	1.3

	Scenario 2C: SSB based CMR + NZP-IMR
	0db
	120kHz
	max(5%, 95%)
	1.2
	1.2

	Scenario 2D: CSI-RS based CMR + NZP-IMR
	
	120kHz
	max(5%, 95%)
	0.9
	1.0



From the simulation results summary (please see [2] for detailed results), it is observed that basically 3 stages of average value of Max(abs(5%), abs(95%)), that the estimation error is within ±1.7dB accuracy for scenario 1A, ±1.5dB accuracy for scenario 2A and 2B, and ±1.1dB accuracy for scenario 2C and 2D. 
Based on the simulation results, we do think for Scenario 1A is the most inaccurate case for SINR estimation since no dedicated IMR, then 2A and 2B, where dedicated and side condition = -3dB, and most accurate case 2C and 2D where side condition = 0dB. Thus in our opinion there are 3 levels from observation of simulation results. For the concrete values, our preference is +/-4.5dB for Scenario 1A; +/-3.5 dB for Scenario 2A and 2B; and +/-3.0dB for Scenario 2C and 2D. The values could be further discussed after simulation results are aligned.

Observation 1: Basically there are three levels of L1-SINR measurement accuracy for in total 5 scenarios: 1A, (2A, 2B), and (2C, 2D) respectively.

Simulation based accuracy we discussed here should be derived from the simulation results. 
Simulation result summary from [3]:
	Scenario/
Value
	15kHz/30kHz/120kHz (1 sample) [dB]

	
	1A
	2A
	2B
	2C
	2D

	Span
	1.5/1.7/1.6
	1.1/0.8/1.1
	0.9/0.8/0.7
	1.6/1.2/1.2
	1.0/0.8/0.9

	Average
	2.1/1.9/2.0
	1.5/1.3/1.5
	1.3/1.3/1.3
	1.3/1.1/1.2
	1.1/1.0/1.0

	SCS mean
	2.0
	1.4
	1.3
	1.2
	1.0

	Scaling
	4.0
	2.8
	2.6
	2.4
	2.0

	Ceiling
	±4.0
	±3.0
	±3.0
	±2.5
	±2.5

	BB Accuracy
	±4.5
	±3.5
	±3.5
	±3.0
	±3.0


Shown as the table we could see no big difference among different SCS, so I calculate the "SCS mean" value for each scenario. If we assume the measurement error follows the normal distribution, the "SCS mean" value corresponds to 90% (5%~95%) interval. If we consider 99% confidence, then the "SCS mean" value should be further scaled to "Scaling" values. 
Then considering the 0.5dB granularity for the accuracy requirement, the requirement would be "Ceiling" values in the table (the last row) for each scenario. Since the "Span" is considerable among different companies, we could at most add 0.5 dB to the above "Ceiling" values for the accuracy. Follow the same logic the measurement accuracy requirement can be derived that for all scenarios as shown in the table. That is, for Scenario 1A, 2A, 2B, 2C, 2D, the simulation-based accuracy shall be ±4.5dB, ±3.5dB, ±3.5dB, ±3.0dB, ±3.0dB, respectively.
Meanwhile, it is also observed that the simulation results of both FR1 and FR2 do not have obvious difference between two cases. Therefore, at least for simulation-based accuracy, the same requirement can be assumed for both FR1 and FR2. 

Observation 2: For simulation-based (baseband) accuracy, very similar simulation results for L1-SINR measurement accuracy for FR1 case and FR2 case.

However, unlike RSRP requirement, the RF margin may not have too much impact on SINR, since it is a ratio rather than an absolute value. In the accuracy test, considering beams for FR2 is quite sharp and in the test we cannot precisely guarantee the signal coming from the right angle, we could further consider a slight implementation margin for FR2 accuracy. 

Proposal 1: Considering the implementation margin for FR2 accuracy test, the FR2 accuracy requirement could be slight relaxed by 0.5dB.

On the other hand, compared to the normal condition, extreme condition may have some impacts on the measurement accuracy. 
In the last meeting, some companies argued that SS-SINR cannot be as a reference for extreme condition of L1-SINR accuracy due to the number of measurement samples. Here we List the accuracy requirement of d SS-RSRP, SS-SINR and L1-RSRP in the current TS38.133 as the table shown below (Please check accuracy requirement for SS-RSRP, SS-SINR and L1-SINR in section 10, TS 38.133).

	Condition/ Requirement
	SS-RSRP
	SS-SINR
	L1-RSRP
	L1-SINR

	Normal
	4.5 dB
	3 dB
	5 dB
	?

	Extreme
	9 dB
	4 dB
	9.5 dB
	?

	Difference
	4.5dB
	1dB
	4.5dB
	?



To compare SS-RSRP with SS-SINR, though they all have multiple measurement samples, the gaps between normal condition and extreme condition in the two requirement are total different. To compare SS-RSRP with L1-RSRP, though they are different L3 vs. L1 measurement, the same logic is applied to L1-RSRP as SS-RSRP (both are 4.5dB gap between SS-RSRP and L1-RSRP).
As analyzed, the impact of measurement sample have been counted in the simulation with different M (M=1, 3, 5). Then the extreme condition means the temperature is too low or too high thus leading to be inaccurate because of unstable device. We cannot double count the impact of M on extreme condition twice here. So we support use similar logic as SS-SINR. We do not think we should refer to L1-RSRP for this accuracy requirement.
Besides, as reviewing the accuracy requirements discussion history, for the L1-RSRP measurement accuracy, we noted that it is also reuse the same logic and values as the SS-RSRP accuracy requirement defined. Thus we can follow the same logic to define the L1-SINR requirement w.r.t. the impact of extreme condition, i.e., assuming 1dB margin for extreme condition. Thus the requirement under extreme condition can be derived.

Proposal 2: For the extreme condition, 1dB margin is considered for the L1-SINR measurement accuracy requirement compared to normal condition.

As aligned in the last meeting, the simulation results is derived from {the measured SINR minus real SINR}. Hence the accuracy is the simulation based absolute accuracy for L1-SINR requirement. However, besides accuracy requirement, relative accuracy is also an issue to be discussed for L1-SINR accuracy requirement. For the relative accuracy, we should first decide its definition and then discuss its accuracy values.

Proposal 3: Companies could study on the necessity and definition and then the deriving methodology of relative accuracy of L1-SINR measurement requirement.

If the relative accuracy is necessary for L1-SINR test, the definition of the relative accuracy of L1-SINR measurement requirement can use the similar way as L1-RSRP requirement, i.e. “The relative accuracy of L1-SINR is defined as the L1-SINR measured from one RS compared to the largest measured value of L1-SINR among all RS resources of the serving cell”. And if that is the case, we could derive the relative the from the simulation results only according to the definition because the implementation margin has only a little impact on the relative accuracy. We could select a reasonable range from the simulation results as the relative accuracy.

Observation 3: The definition of relative accuracy of L1-SINR could reuse that of L1-RSPR requirement and be derived mainly from the simulation results as no big impact of implementation margin.

3 Conclusion
In this paper, we summarize the simulation results and provided analysis on the measurement accuracy of L1-SINR for defining the remaining issues on accuracy requirement. Besides, we also propose that RAN4 could discuss on the relative accuracy of L1-SINR.
Observation 1: Basically there are three levels of L1-SINR measurement accuracy for in total 5 scenarios: 1A, (2A, 2B), and (2C, 2D) respectively.
Observation 2: For simulation-based (baseband) accuracy, very similar simulation results for L1-SINR measurement accuracy for FR1 case and FR2 case.
Proposal 1: Considering the implementation margin for FR2 accuracy test, the FR2 accuracy requirement could be slight relaxed by 0.5dB.
Proposal 2: For the extreme condition, 1dB margin is considered for the L1-SINR measurement accuracy requirement compared to normal condition.
Proposal 3: Companies can study on the necessity and definition and then the deriving methodology of relative accuracy of L1-SINR measurement requirement.
Observation 3: The definition of relative accuracy of L1-SINR could reuse that of L1-RSPR requirement and be derived mainly from the simulation results as no big impact of implementation margin.
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