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Introduction
RRM performance requirements for less than 5MHz BW are discussed in RAN4#108-bis, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Accuracy requirements 
· RRM tests 
In this paper we will provide our views on RRM performance requirements for less than 5MHz BW.
Discussion
Accuracy requirements 
	Sub-topic 2-2 L3 and L1 accuracy requirements
Way forward:
Further discuss if existing SSB based L3 and L1 accuracy requirements applies for less than 5MHz BW UE.


RAN4#106-bis-e agreed [1] Issue 1-17 that there is no impact to the SSB based L1 or L3 measurement performance. Also, RAN4 agreed to not define CSI-RS based L3 or L1 measurement requirements.
As such, we understand all the existing SSB based L3 and L1 accuracy requirements apply for less than 5MHz BW, and no new accuracy requirement is needed.
Proposal 1: Existing SSB based L3 and L1 accuracy requirements apply for less than 5MHz BW, and no new accuracy requirement is needed.
RRM tests 
	Sub-topic 2-1 Tests for different CBW
Way forward:
Further discuss whether a UEs supporting 12 RB bandwidth also shall support 15 RB bandwidth configuration, at least in rel-18.

	Sub-topic 2-10 New test configuration
Way forward:
RAN4 to discuss whether and how to introduce a new test configuration with 3MHz to existing test cases for testing UE type 1 and 2 as mentioned in subtopic 2-3.


For the test configuration, we understand new test configuration with 3MHz needs to be defined since the existing test configuration for 15kHz SCS is with 10MHz BW (52 RB). On the exact RB number for the new test configuration, we understand it should be 15 RB because the only CBW defined for 3MHz is 15 RB, and all the UEs supporting operation with less than 5MHz should support 15 RB. 
Proposal 2: RAN4 to define new test configuration with 3MHz based on 15 RB. All UEs supporting operation with less than 5MHz should support 15 RB.
	Sub-topic 2-3 Test cases for UE operating in 5 MHz
Way forward:
RAN4 further discuss following two types of UEs for specifying test cases for UE operating in 5 MHz.
UE type 1: RAN4 specify test case for UE supporting other Channel Band width (CBW) along with less than 5 MHz CBW
UE Type 2: RAN4 specify test case for UE supporting only less than 5 MHz.


In our view, both UE types need to be tested for operation with less than 5MHz. Both UE types need to pass these test cases to make sure they have guaranteed performance when operating with less than 5MHz. How to define these test cases is discussed later in Issue 2-11. 
RAN4 should further discuss the test applicability for the two UE types. The main question is for Type-1 UE, e.g. the test of event triggered reporting with SBI is band agnostic, is it sufficient for Type 1 UE to pass the test with a normal CBW, or such a UE needs to pass the test with both normal CBW and 3MHz CBW? How about the UL timing test? 
Our view is that there will be 2 classes of test cases, Class 1 is for dedicated core requirements, e.g. event triggered reporting with SBI, RLM/BFR; Class 2 is for reused core requirements, e.g. UL timing, L1-RSRP measurement delay. Type-1 UE needs to pass Class 1 test cases for both normal CBW and 3MHz CBW, and for Class 2 test cases it only needs to pass for either normal CBW or 3MHz CBW. Type-2 UE needs to pass both Class 1 and 2 test cases for 3MHz CBW.
Proposal 3: RAN4 to define 2 classes of test cases for operation with 3MHz, 
· Class 1 is for dedicated core requirements
· Class 2 is for reused core requirements
Proposal 4: RAN4 to define applicability of testing for the two types of UEs, 
· Type-1 UE needs to pass Class 1 test cases for both normal CBW and 3MHz CBW, and Class 2 test cases for either normal CBW or 3MHz CBW
· Type-2 UE needs to pass both Class 1 and 2 test cases for 3MHz CBW.
	Sub-topic 2-11 Method for introducing test cases
Way forward:
RAN4 to discuss the method to be followed when introducing the identified test cases for UE supporting less than 5 MHz. Which among the below options should be followed for introducing the identified test cases for UE supporting only less than 5 MHz?
· Option 1: Define applicability rule for the identified test cases (e.g., saying these testes are applicable for UE supporting only less than 5 MHz)
· Option 2: Introduce new test cases in the new section for the UE supporting only less than 5 MHz CBW


In our view, option 1 does not work because existing test configuration for 15kHz SCS is with 10MHz BW (52 RB), so we need to add the new test configuration for 3MHz BW to all the applicable test cases. 
Option 2 can be used at least for RLM and BFR test cases because it may be difficult to add the new PDCCH parameter and new SNR levels in existing sections. For other test cases like event triggered reporting with SBI or UL timing, the test setup will not change but the test requirement will change. To reduce the spec impacts, our proposal is to reuse the existing sections but add new test configuration and new test requirement for operation with 3MHz. 
Proposal 5: RAN4 to adopt the following approach for defining test cases for 3MHz
· For RLM and BFR test cases, create new sections
· For other Class 1 and 2 test cases, reuse the existing sections but add new test configuration and new test requirement
	Sub-topic 2-12 List of test cases
In the following table most of the proposed test cases are listed as proposed by companies. As there were some overlap between the test cases, moderator tried to combine the test cases accordingly. Companies can:
1) Indicate which test cases they see should be introduced.
2) Indicate which test cases they see being the same/overlapping.
Proposed list of test cases:
	TC#
	Description
	Company

	Cell reselection
	
	

	1
	Intra-frequency cell reselection in IDLE mode
	

	RRC Re-establishment
	
	

	2
	RRC Re-establishment, Intra-frequency
	

	RLM
	
	

	3
	RLM OOS, 12RB PDCCH, non-DRX
	

	4
	RLM IS, 12RB PDCCH, DRX
	

	5
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode with PDCCH 12 PRBs UE
	

	6
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode with PDCCH 15 PRBs UE
	

	7
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode with PDCCH 15 PRBs UE
	

	8
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode PDCCH 12 PRBs UE
	

	9
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	

	10
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	

	11
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	

	12
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	

	BFD
	
	

	13
	BFR, 12RB PDCCH, non-DRX
	

	14
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode with PDCCH 12 PRBs UE
	

	15
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRXmode with PDCCH 15 PRBs UE
	

	16
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
	

	17
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
	

	Event triggered reporting
	
	

	18
	Event triggered reporting with SBI reading, Intra-frequency, non-DRX
	

	19
	Event triggered reporting with SBI reading, Inter-frequency, non-DRX
	

	20
	SA event triggered reporting tests without gap under non-DRX with SSB index reading for 12 PRBs of PBCH UE
	

	21
	SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading for 12 PRBs PBCH UE
	

	22
	SA event triggered reporting tests without gap under non-DRX for < 5MHz BW
	

	23
	SA event triggered reporting tests without gap under DRX for < 5MHz BW
	

	24
	SA event triggered reporting tests for FR1 without SSB time index detection when DRX is not used for < 5MHz BW
	

	25
	SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used for < 5MHz BW
	

	26
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used for < 5MHz BW
	

	27
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used for < 5MHz BW
	

	Handover
	
	

	28
	Intra-frequency handover from FR1 to FR1; known target cell for < 5MHz BW
	

	29
	Intra-frequency HO, unknown target cell
	

	L1-RSRP reporting
	
	

	30
	SSB based L1-RSRP measurement when DRX is not used
	

	31
	SSB based L1-RSRP measurement when DRX is used
	





In our view, all test cases in the table except 30 and 31 belong to Class 1, and 30 and 31 belong to Class 2. 
· Among Class 1 test cases, we suggest to remove 10-12, 16-17 and 20-27 as they are overlapping with or can be covered by 5-9, 14-15 and 18-19. For L3 measurement, we do not see the need to include test cases for event triggered reporting without SBI because the cell search and measurement performance can be also verified in the test with SBI. 
· For Class 2 test cases, we suggest to add UL timing and L3 measurement accuracy test cases which are important for the performance and worth to verify.
Proposal 6: RAN4 to remove TC 10-12, 16-17 and 20-27 from the list of test cases, and add UL timing and L3 measurement accuracy test cases.
Conclusions
In this paper we provided our views on RRM performance requirements for less than 5MHz BW.
Proposal 1: Existing SSB based L3 and L1 accuracy requirements apply for less than 5MHz BW, and no new accuracy requirement is needed.
Proposal 2: RAN4 to define new test configuration with 3MHz based on 15 RB. All UEs supporting operation with less than 5MHz should support 15 RB.
Proposal 3: RAN4 to define 2 classes of test cases for operation with 3MHz, 
· Class 1 is for dedicated core requirements
· Class 2 is for reused core requirements
Proposal 4: RAN4 to define applicability of testing for the two types of UEs, 
· Type-1 UE needs to pass Class 1 test cases for both normal CBW and 3MHz CBW, and Class 2 test cases for either normal CBW or 3MHz CBW
· Type-2 UE needs to pass both Class 1 and 2 test cases for 3MHz CBW.
Proposal 5: RAN4 to adopt the following approach for defining test cases for 3MHz
· For RLM and BFR test cases, create new sections
· For other Class 1 and 2 test cases, reuse the existing sections but add new test configuration and new test requirement
Proposal 6: RAN4 to remove TC 10-12, 16-17 and 20-27 from the list of test cases, and add UL timing and L3 measurement accuracy test cases.
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