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1. Introduction
In RAN4#78 meeting, the RS-SINR measurement performance and test cases were discussed, but there are still some open issues left, e.g. whether to introduce intra-frequency relative accuracy requirements, how to solve the degradation of RS-SINR accuracy under high SINR. 

In this contribution, we discuss the SINR accuracy requirements and the necessity of introducing intra-frequency relative RS-SINR accuracy.
2. Necessity of introducing intra-frequency relative RS-SINR accuracy
In RAN2#91bis, RAN2 made following agreements related to SINR RRM procedure [1]. 
	Agreements
1
RAN2 should introduce signalling for inter-frequency SINR and serving cell SINR measurements.  Neighbour cell intra-frequency measurements should be considered as well (depending on RAN4 discussion).

2
SINR measurements should be generic for any RRM decision (such as inter-frequency load balancing and HO decisions)

3
Current measurement framework is used for SINR measurements

4
Re-use current events for RSRP/RSRQ measurements. SINR measurements should be used in all events (except B1 and B2, which are FFS).

5
Extend parameters triggerQuantity and thresholdEUTRA for SINR measurements

6
For reportQuantity, in addition to legacy values “sameAsTriggerQuantity” and “both”, introduce 3 new values


i. all (RSRP, RSRQ, SINR)


ii. RSRP+SINR and

iii. RSRQ+SINR


7
Add a new filter coefficient for SINR measurements in quantity configuration

8
A range is introduced for SINR measurements based on RAN4 input


According to the agreements, both inter-frequency and intra-frequency SINR measurements are introduced, and SINR measurement is designed to be generic for any RRM decisions, not limit to inter-frequency load balancing scenario.
Observation 1: RS-SINR measurement is generic for any RRM decisions, not limit to inter-frequency load balancing scenario.

Also, the current events (A1-A6) for RSRP/RSRQ measurements are reused for RS-SINR measurement. In order to ensure the mobility performance and support event A3/A6, relative RS-SINR measurement performance should be guaranteed in RAN4. Hence, both absolute and relative RS-SINR accuracy requirements for inter/intra-frequency measurement should be specified.

· Event A1:
Serving becomes better than absolute threshold;

· Event A2:
Serving becomes worse than absolute threshold;

· Event A3:
Neighbour becomes amount of offset better than PCell/ PSCell;

· Event A4:
Neighbour becomes better than absolute threshold;

· Event A5:
PCell/ PSCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
· Event A6:
Neighbour becomes amount of offset better than SCell
Observation 2: Relative RS-SINR for inter/intra-frequency measurement should be guaranteed, in order to support event A3 and A6.

Proposal 1: it is proposed to specify both absolute and relative SINR accuracy requirements for inter-frequency and intra-frequency measurement.
3. RS-SINR accuracy requirements
It has been observed by companies that RS-SINR measurement accuracy will degrade at higher SINR values. The problem is that how high the SINR value is. Figure 1 shows the difference between measured and set RS-SINR under different SINR values. Simulation assumptions are provided in the annex. According to the results, the degradation is not observed at least when SINR<20dB.
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Figure 1: measured SINR v.s. set SINR

Figure 2 shows the SINR CDF in our real network based on field test. It can be observed that the percentage of SINR<20dB is about 90% in practical network. So the degradation of RS-SINR observed in simulation may not impact the mobility or load balancing performance in reality. Hence we propose to specify the RS-SINR accuracy requirements at low SINR side condition (i.e. -6dB, -3dB) with an upper bound. For example, the specified RS-SINR accuracy is applied for the side condition of SINR<[20] dB.
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Figure 2: SINR CDF based on field test 
Proposal 2: Specify RS-SINR accuracy requirements at low SINR side condition (i.e. -3dB, -6dB) with an upper bound SINR side condition (e.g. [20] dB).
Table 1 summarizes the accuracy performance of RS-SINR measurement. The detailed simulation assumptions and results are provided in the Annex. 
Table 1: RS-SINR measurement performance

	Channel Type
	Measurement bandwidth
	Ec/Iot(dB)
	Absolute SINR bias 5%~95%(dB)
	Relative SINR Accuracy

	AWGN
	6RB
	-3dB
	[-0.50 1.77]
	1.19

	
	
	-6dB
	[-0.91 2.43]
	1.84

	EPA5
	6RB
	-3dB
	[-1.32 1.56]
	1.50

	
	
	-6dB
	[-1.80 2.05]
	2.14

	ETU30
	6RB
	-3dB
	[1.55 3.51]
	0.99

	
	
	-6dB
	[1.15 4.10]
	1.57


Considering some margin, the proposed absolute and relative RS-SINR accuracy requirements in AWGN are provided in the following table.

Proposal 3: It is proposed to specify the absolute and relative RS-SINR accuracy requirements in AWGN as follows:

	Side condition (Es/Iot)
	Absolute RS-SINR requirements
	Relative RS-SINR requirements

	(-3 dB
	(2 dB
	(1.5 dB

	(-6 dB
	(3 dB
	(2 dB


Based on RAN4 analysis and discussion in the core part, it has been observed that RS-SINR is more useful in relative high SINR [3]. So it is also important to ensure the SINR measurement performance in high SINR. Test cases for both low and high side conditions are needed. 
Proposal 4: Specify RS-SINR accuracy test cases for both low and high SINR side conditions.  
4. Conclusion

In this contribution, we discuss the RS-SINR measurement performance and the necessity of introducing intra-frequency relative RS-SINR accuracy. The observations and proposals are provided as follows: 
Observation 1: RS-SINR measurement is generic for any RRM decisions, not limit to inter-frequency load balancing scenario.

Observation 2: Relative RS-SINR for inter/intra-frequency measurement should be guaranteed, in order to support event A3 and A6.

Proposal 1: it is proposed to specify both absolute and relative SINR accuracy requirements for inter-frequency and intra-frequency measurement.
Proposal 2: Specify RS-SINR accuracy requirements at low SINR side condition (i.e. -3dB, -6dB) with an upper bound SINR side condition (e.g. [20] dB).

Proposal 3: It is proposed to specify the absolute and relative RS-SINR accuracy requirements as follows:
	Side condition (Es/Iot)
	Absolute RS-SINR requirements
	Relative RS-SINR requirements

	(-3 dB
	(2 dB
	(1.5 dB

	(-6 dB
	(3 dB
	(2 dB


Proposal 4: Specify RS-SINR accuracy test cases for both low and high SINR side conditions.  
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Annex 
Table: Link level simulation assumptions for RS-SINR measurement
	Parameters
	Value

	Measurement bandwidth
	6 resource blocks, 

	System bandwidth
	50 resource blocks

	L3 filtering
	Disabled

	Transmit antenna
	1

	Receive antennas
	2

	Propagation conditions
	AWGN

	DRX/DTX
	OFF

	CP length
	Normal

	Carrier frequency
	2 GHz
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