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1 Introduction
In the RAN4 WF [1], the following set of RLM test cases was agreed:

	Group of requirements
	Test cases

	Requirements section
	Agreed
	Volunteer

	RLM (in-syn and out-of-sync)
	        On NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	OOS, non-DRX
	8.1A
	Yes
	Ericsson

	
	
	IS, non-DRX
	
	Yes
	

	
	
	OOS, DRX
	
	Yes
	

	
	
	IS, DRX
	
	Yes
	

	
	        On NR-U PCC
	OOS, non-DRX
	
	Yes
	

	
	
	IS, non-DRX
	
	Yes
	

	
	
	OOS, DRX
	
	Yes
	

	
	
	IS, DRX
	
	Yes
	


1) Radio Link Monitoring Out-of-sync Test for NR-U PSCell configured with SSB-based RLM RS in non-DRX mode (E-UTRA FDD and TDD)

2) Radio Link Monitoring In-sync Test for NR-U PSCell configured with SSB-based RLM RS in non-DRX mode (E-UTRA FDD and TDD)

3) Radio Link Monitoring Out-of-sync Test for NR-U PSCell configured with SSB-based RLM RS in DRX mode(E-UTRA  FDD and TDD)

4) Radio Link Monitoring In-sync Test for NR-U PSCell configured with SSB-based RLM RS in DRX mode (E-UTRA FDD and TDD)

5) Radio Link Monitoring Out-of-sync Test for NR-U PCell configured with SSB-based RLM RS in non-DRX mode 

6) Radio Link Monitoring In-sync Test for NR-U PCell configured with SSB-based RLM RS in non-DRX mode

7) Radio Link Monitoring Out-of-sync Test for NR-U PCell configured with SSB-based RLM RS in DRX mode

8) Radio Link Monitoring In-sync Test for NR-U PCell configured with SSB-based RLM RS in DRX mode
2 Discussion
2.1 RLM test case scope
Four RLM test cases were agreed for Scenario B and four test cases were agreed for Scenario C [1]. Below are the proposed section titles without the “NR-U” term (CCA is already in the higher-level section title, so no need to include CCA in titles of subsections either).
· Proposal 1: the following sections for NR-U RLM are added:

For PSCell in Scenario B:
A.10.3.1.2
Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode

A.10.3.1.3
Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in non-DRX mode

A.10.3.1.4
Radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM RS in DRX mode

A.10.3.1.5
Radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS in DRX mode

For PCell in Scenario C:
 A.11.4.1.2
Radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS in non-DRX mode

A.11.4.1.3
Radio link monitoring in-sync test for PCell configured with SSB-based RLM RS in non-DRX mode

A.11.4.1.4
Radio link monitoring out-of-sync test for PCell configured with SSB-based RLM RS in DRX mode

A.11.4.1.5
Radio link monitoring in-sync test for PCell configured with SSB-based RLM RS in DRX mode

We also note that there are two sets of requirements for RLM out-of-sync: for RLM-RS SSB Es/Iot ≥-7 dB and for RLM-RS SSB Es/Iot <-7 dB. Both requirements need to be tested. Separate tests (e.g., Test 1 and Test 2) can be developed with different SNR combinations.
· Proposal 2: For RLM out-of-sync, Test 1 and Test 2 (with different SNR combinations) are developed for testing both requirements.

· Proposal 3: For RLM out-of-sync, Test 1 SNRs: (1 dB, [-7 dB], [-15 dB]).
· Proposal 4: For RLM out-of-sync, Test 2 SNRs: (1 dB, [-3 dB], [-7 dB]).
2.2 Test configurations

· Proposal 5: Test configurations for NR PCell (Scenario C) and NR PSCell (Scenario B) in all NR-U RLM test cases: 
· <TDD, SSB SCS 30 kHz, data SCS 30 kHz, bandwidth 40 MHz>
Note: in Scenario B, the above configuration is further combined with LTE FDD and LTE TDD, resulting in two configurations in test cases for Scenario B.

The CCA model includes a probability of CCA success (PCCA), which can be different for DL and UL.
· Proposal 6: DL CCA model for RLM in-sync: 
· T1: DL PCCA=1.0,

· T2-T5: DL PCCA=TBD.
· Proposal 7: UL CCA model for RLM in-sync: UL PCCA=1.0 in T1-T5.

· Proposal 8: DL CCA model for RLM out-of-sync: 
· T1: DL PCCA=1.0,
· T2, T3: DL PCCA=TBD.

· Proposal 9: UL CCA model for RLM out-of-sync: UL PCCA=1.0 in T1-T3.

2.3 Testing for UE with different capabilities and under different channel occupancy
RAN4 agreed to define test cases for LBE and FBE networks. This can be modelled by means of PCCA. Furthermore, not all UEs necessarily support both dynamic channel access and semi-static channel access. So, at least for RLM out-of-sync it may be justified to define test case for a higher and lower PCCA. For RLM in-sync, a single PCCA can be used.
· Proposal 10: Use PCCA=0.75 and PCCA=0.5 in RLM out-of-sync test cases.
· Proposal 11: Use PCCA=0.6 in RLM in-sync test cases.
In addition to 2 RX UE, there are RF requirements defined for 4 RX UEs also for bands 46 and 96:
· Proposal 12: For NR-U, all relevant test cases (e.g., RLM test cases) have to also cover 4 RX UEs (similar to legacy Rel-16 NR).

3 Summary

The following have been proposed and observed in the current contribution:

· Proposal 1: the following sections for NR-U RLM are added:

· Proposal 2: For RLM out-of-sync, Test 1 and Test 2 (with different SNR combinations) are developed for testing both requirements.

· Proposal 3: For RLM out-of-sync, Test 1 SNRs: (1 dB, [-7 dB], [-15 dB]).

· Proposal 4: For RLM out-of-sync, Test 2 SNRs: (1 dB, [-3 dB], [-7 dB]).

· Proposal 5: Test configurations for NR PCell (Scenario C) and NR PSCell (Scenario B) in all NR-U RLM test cases: 

· <TDD, SSB SCS 30 kHz, data SCS 30 kHz, bandwidth 40 MHz>

Note: in Scenario B, the above configuration is further combined with LTE FDD and LTE TDD, resulting in two configurations in test cases for Scenario B.

· Proposal 6: DL CCA model for RLM in-sync: 

· T1: DL PCCA=1.0,

· T2-T5: DL PCCA=TBD.

· Proposal 7: UL CCA model for RLM in-sync: UL PCCA=1.0 in T1-T5.

· Proposal 8: DL CCA model for RLM out-of-sync: 

· T1: DL PCCA=1.0,

· T2, T3: DL PCCA=TBD.

· Proposal 9: UL CCA model for RLM out-of-sync: UL PCCA=1.0 in T1-T3.

· Proposal 10: Use PCCA=0.75 and PCCA=0.5 in RLM out-of-sync test cases.
· Proposal 11: Use PCCA=0.6 in RLM in-sync test cases.
· Proposal 12: For NR-U, all relevant test cases (e.g., RLM test cases) have to also cover 4 RX UEs (similar to legacy Rel-16 NR).

Based on the above proposals, a draft CR is provided in [2].
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