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Introduction
In this contribution, we will provide the discussion on L1-SINR measurement tests for NR eMIMO.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The test methodology of current L1-RSRP measurement tests can be used as baseline for L1-SINR measurement tests. The L1-RSRP measurement tests are defined in the following 8 sections.
· Section A.4.6: L1-RSRP measurement procedure for EN-DC in FR1
· Section A.4.7: L1-RSRP measurement performance for EN-DC in FR1
· Section A.5.6: L1-RSRP measurement procedure for EN-DC in FR2
· Section A.5.7: L1-RSRP measurement performance for EN-DC in FR2
· Section A.6.6: L1-RSRP measurement procedure for SA in FR1
· Section A.6.7: L1-RSRP measurement performance for SA in FR1
· Section A.7.6: L1-RSRP measurement procedure for SA in FR2
· Section A.7.7: L1-RSRP measurement performance for SA in FR2
In sections A.4.6/A.5.6/A.6.6/A.7.6, the L1-RSRP measurement procedure requirements are verified. In sections A.4.7/A.5.7/A.6.7/A.7.7, the L1-RSRP measurement accuracy requirements are verified. In each section, four tests are defined for verifying L1-RSRP measurement procedure requirements and two tests are defined for verifying L1-RSRP measurement accuracy requirements, which can be summarized as Table 1.
Table 1: Test setup of L1-RSRP measurement for beam reporting
	Test type
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Scenario
	SSB Config
	CSI-RS Config
	Measurement Reporting
	DRX /non-DRX

	L1-RSRP measurement procedure
	SSB based L1-RSRP
	SSB#0
SSB#1
	N/A
	Periodic
	Non-DRX

	
	
	SSB#0
SSB#1
	N/A
	Periodic
	DRX

	
	CSI-RS based L1-RSRP
	qcl-info for CSI-RS:
SSB#0 for resource#0
SSB#1 for resource#1
	repetition=off:
· resource#0
· resource#1
	Aperiodic
	Non-DRX

	
	
	qcl-info for CSI-RS:
SSB#0 for resource#0
SSB#1 for resource#1
	repetition=off:
· resource#0
· resource#1
	Aperiodic
	DRX

	L1-RSRP measurement accuracy
	SSB based L1-RSRP
	SSB#0
SSB#1
	N/A
	-
	-

	
	CSI-RS based L1-RSRP
	qcl-info for CSI-RS:
SSB#0 for resource#0
SSB#1 for resource#1
	repetition=off:
· resource#0
· resource#1
	-
	-


Similarly, the tests of L1-SINR measurements for beam reporting need to be introduced in the above 8 sections. In each section, the following scenarios for L1-SINR measurements shall be considered.
· Scenario 1: L1-SINR measured on CMR only
· Scenario 1A: CSI-RS based CMR
· Scenario 2: L1-SINR measured on CMR+IMR
· Scenario 2A: SSB based CMR + ZP-IMR
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2C: SSB based CMR + NZP-IMR
· Scenario 2D: CSI-RS based CMR + NZP-IMR
If both non-DRX and DRX are tested for the five scenarios, there would be ten test cases. In considering of reducing the test cases, in each scenario, we suggest to test the L1-SINR measurements under only one DRX mode. Hence, it is suggested to introduce five test cases for L1-RSRP measurements in each section. The proposed test setup for these five test cases are summarized in Table 2.
Table 2: Test setup of L1-SINR measurement for beam reporting
	Scenario
	SSB Config
	CSI-RS Config
	CSI-IM Config
	Measurement Reporting
	DRX /non-DRX

	Scenario 1A
	qcl-info:
SSB#0 for resource#0
SSB#1 for resource#1
	repetition=off:
· resource#0
· resource#1
	N/A
	Aperiodic
	Non-DRX

	Scenario 2A
	SSB#0
SSB#1
	N/A
	IMR: CSI-IM 
· resource#0
· resource#1
	Periodic
	Non-DRX

	Scenario 2B
	SSB#0
SSB#1
	repetition=off:
· IMR: CSI-RS
· resource#0
· resource#1
	N/A
	Periodic
	DRX

	Scenario 2C
	qcl-info:
SSB#0 for resource#0
SSB#1 for resource#1
	repetition=off:
· CMR: CSI-RS
· resource#0
· resource#1
	IMR: CSI-IM 
· resource#0
· resource#1
	Aperiodic
	DRX

	Scenario 2D
	qcl-info:
SSB#0 for resource#0
SSB#1 for resource#1
	repetition=off:
· CMR: CSI-RS
· resource#0
· resource#1
· IMR: CSI-RS
· resource#2
· resource#3
	N/A
	Aperiodic
	Non-DRX


For L1-SINR measurement performance, as discussed in [1], the accuracy requirements need to be separately defined for each scenario due to different side conditions. So, five test cases also need to be introduced for verifying L1-RSRP measurement accuracy requirements.
[bookmark: OLE_LINK1]Proposal 1: It is suggested to define 5 L1-RSRP measurement test cases in sections A.4.6, A.4.7, A.5.6, A.5.7, A.6.6, A.6.7, A.7.6 and A.7.7. And the structure of L1-RSRP measurement test cases could be defined as follows:
	A.4.6.6  L1-SINR measurement for beam reporting
A.4.6.6.1  L1-SINR measurement with CSI-RS based CMR and no dedicated IMR in non-DRX mode
A.4.6.6.2  L1-SINR measurement with SSB based CMR and dedicated CSI-IM based IMR in non-DRX mode
A.4.6.6.3  L1-SINR measurement with SSB based CMR and dedicated CSI-RS based IMR in DRX mode
A.4.6.6.4  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-IM based IMR in DRX mode
A.4.6.6.5  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-RS based IMR in non-DRX mode
…
[bookmark: OLE_LINK2][bookmark: OLE_LINK6][bookmark: OLE_LINK5]A.4.7.7  L1-SINR measurement for beam reporting
[bookmark: OLE_LINK8]A.4.7.7.1  L1-SINR measurement with CSI-RS based CMR and no dedicated IMR
A.4.7.7.2  L1-SINR measurement with SSB based CMR and dedicated CSI-IM based IMR 
A.4.7.7.3  L1-SINR measurement with SSB based CMR and dedicated CSI-RS based IMR
A.4.7.7.4  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-IM based IMR 
A.4.7.7.5  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-RS based IMR
…
A.5.6.4  L1-SINR measurement for beam reporting
A.5.7.6  L1-SINR measurement for beam reporting
…
A.6.6.7  L1-SINR measurement for beam reporting
A.6.7.9  L1-SINR measurement for beam reporting
…
A.7.6.5  L1-SINR measurement for beam reporting
A.7.7.6  L1-SINR measurement for beam reporting
…


Proposal 2: The L1-RSRP measurement test setups are proposed as Table 2.
From Table 1, it can be observed that CSI-IM configurations need to be defined for L1-SINR measurement test cases. For the test cases in scenario 2D, two types of aperiodic CSI-RS configurations with repetition=off need be defined as CMR and IMR respectively. However, there are only one type of aperiodic CSI-RS configuration in current RRM test configurations.
Proposal 3: CSI-IM configurations and one type of aperiodic CSI-RS configuration with repetition=off need to be introduced as IMR.

Conclusions
This contribution provides the analysis on how to define L1-SINR accuracy requirements in NR. The followings are provided:
Proposal 1: It is suggested to define 5 L1-RSRP measurement test cases in sections A.4.6, A.4.7, A.5.6, A.5.7, A.6.6, A.6.7, A.7.6 and A.7.7. And the structure of L1-RSRP measurement test cases could be defined as follows:
	[bookmark: OLE_LINK7]A.4.6.6  L1-SINR measurement for beam reporting
A.4.6.6.1  L1-SINR measurement with CSI-RS based CMR and no dedicated IMR in non-DRX mode
A.4.6.6.2  L1-SINR measurement with SSB based CMR and dedicated CSI-IM based IMR in non-DRX mode
A.4.6.6.3  L1-SINR measurement with SSB based CMR and dedicated CSI-RS based IMR in DRX mode
A.4.6.6.4  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-IM based IMR in DRX mode
A.4.6.6.5  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-RS based IMR in non-DRX mode
…
A.4.7.7  L1-SINR measurement for beam reporting
A.4.7.7.1  L1-SINR measurement with CSI-RS based CMR and no dedicated IMR in non-DRX mode
A.4.7.7.2  L1-SINR measurement with SSB based CMR and dedicated CSI-IM based IMR in non-DRX mode
A.4.7.7.3  L1-SINR measurement with SSB based CMR and dedicated CSI-RS based IMR in DRX mode
A.4.7.7.4  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-IM based IMR in non-DRX mode
A.4.7.7.5  L1-SINR measurement with CSI-RS based CMR and dedicated CSI-RS based IMR in DRX mode
…
A.5.6.4  L1-SINR measurement for beam reporting
A.5.7.6  L1-SINR measurement for beam reporting
…
A.6.6.7  L1-SINR measurement for beam reporting
A.6.7.9  L1-SINR measurement for beam reporting
…
A.7.6.5  L1-SINR measurement for beam reporting
A.7.7.6  L1-SINR measurement for beam reporting
…


Proposal 2: The L1-RSRP measurement test setups are proposed as Table 2.
Proposal 3: CSI-IM configurations and one type of aperiodic CSI-RS configuration with repetition=off need to be introduced as IMR.
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