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[bookmark: _Toc116995841]Introduction
This contribution discusses the performance requirements related to < 5MHz WI. 
Discussion
In the last meeting there was discussion whether the UE supporting < 5MHz is a legacy UE supporting the reduced bandwidth, or if the UE is only supporting < 5MHz BW. In the specifications, it was considered such that the UE is legacy UE, supporting the legacy requirements, but when UE is operating on a cell supporting reduced bandwidth, the new requirements defined in the 38.133 would apply. This is reflected in the specification via following description of the capability: “[for a UE operating on a cell with less than 5MHz BW]”. 
[bookmark: _Toc159266607]Baseline assumption is that the UE supports legacy requirements, and when UE is operating on a cell with less than 5MHz BW, new rel-18 requirements apply. 
[bookmark: _Toc159266608]Assume UE operating on a cell with less than 5MHz BW is also supporting legacy test cases, hence RAN4 can focus test case efforts on those cases with identified specification impact. 
[bookmark: _Toc159266609]For RLM and BFD, it is important to consider PDCCH bandwidth configuration. For SSB-based cases, the SSB puncturing is the main concern. 
Test cases
The following table summarises the specification and corresponding configuration with test case proposals. It can be discussed which functionality has overlap, for example on time index reading, and whether to cover it in one or more test cases. 
[bookmark: _Toc159266610]The test cases in table 1 are proposed to be discussed with the corresponding configuration options. 
	Handover Test cases

	#
	Specification section
	Test case
	Test cases & Main configuration

	1
	6.1.1 NR Handover
6.1.1.2.2 Interruption time
	Note: text is subject ot CR approval as the latest 3GPP TS 38.133 V18.4.0 (2023-12) did not include the change. 
	
· If the target cell is an unknown intra-frequency cell with 12 PRB SSB bandwidth, then Tsearch = [3]*Trs ms.

· If the target cell is an unknown inter-frequency cell with 12 PRB SSB bandwidth and, then Tsearch = [5] *Trs ms


	PBCH: 
12 PRB SSB
Others, FFS 

	Intra-frequency handover to unknown cell with 12 PRB SSB BW



	
	
	
	
	Inter-frequency handover to unknown cell with 12 PRB SSB BW


	Radio Link Monitoring Test cases


	#
	Specification section
	Change
	Test cases & Main configuration

	2
	8.1 Radio Link Monitoring

8.1.2 Requirements for SSB based radio link monitoring.

8.1.2.1 Introduction
	Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation [for a UE operating on a cell with less than 5MHz BW]

Table 8.1.2.1-4: PDCCH transmission parameters for in-sync evaluation [for a UE operating on a cell with less than 5MHz BW]

	PDCCH: 
3MHz (12 PRBs)	
3MHz (15 PRBs)	
5MHz (20 PRBs)

Others, FFS 

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

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

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

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

	SSB based beam failure detection

	#
	Specification section
	Change
	Test cases & Main configuration

	3
	8.5.2 Requirements for SSB based beam failure detection

8.5.2.1 Introduction

	Table 8.5.2.1-2: PDCCH transmission parameters for beam failure instance [for a UE operating on a cell with less than 5MHz BW]

	PDCCH: 
3MHz (12 PRBs)
3MHz (15 PRBs)
5MHz (20 PRBs)

Others, FFS 

	BFD detection and LR test for FR1 PCell for SSB based RLM RS in non-DRX mode

	
	
	
	
	BFD detection and LR test for FR1 PCell for SSB based RLM RS in DRX mode

	Intra frequency measurements without measurement gaps

	#
	Specification section
	Change
	Test cases & Main configuration

	4
	9.2.5 Intra frequency measurements without measurement gaps

9.2.5.1	Intra frequency cell identification

	Table 9.2.5.1-23: Time period for time index detection (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_intra_less_than_5Mhz  with [7] samples 

	PBCH: 
12 PRB SSB
	
Others, FFS 

	SA event triggered reporting tests without gap under non-DRX

	
	
	
	
	SA event triggered reporting tests without gap under DRX

	Intra-frequency measurements with measurement gaps

	#
	Sections
	Summary of the change
	Test cases & Main configuration

	5
	9.2.6	Intra-frequency measurements with measurement gaps
9.2.6.2	Intra-frequency cell identification
	Table 9.2.6.1-12: Time period for time index detection (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_intra_less_than_5Mhz  with [7] samples 

	PBCH: 
12 PRB SSB
Others, FFS 

	SA event triggered reporting tests with per-UE gaps under non-DRX

	
	
	
	
	SA event triggered reporting tests with per-UE gaps under DRX

	Inter-frequency measurement with measurement gaps

	#
	Sections
	Summary of the change
	Test cases 

	6
	9.3.4 Inter-frequency measurement with measurement gaps
	Table 9.3.4-11: Time period for time index detection (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_inter with [6] samples. 

	PBCH: 
12 PRB SSB
Others, FFS 

	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used

	
	
	
	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used

	Inter frequency measurements without measurement gaps

	#
	Sections
	Summary of the change
	Test cases

	7
	9.3.9 Inter frequency measurements without measurement gaps
9.3.9.1 Inter frequency Cell identification
	Inter frequency measurements without measurement gaps
Table 9.3.9.1-5: Time period for time index detection (FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_inter with [6] samples.

	PBCH: 
12 PRB SSB
Others, FFS 
	

	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used

	
	
	
	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used 


[bookmark: _Toc116995848]Table 1: RRM specification impact and test cases for < 5MHz 
When considering the configuration impact, the following table, summarising RAN1 design, can be used. 
	Channel BW
	Transmission BW
	Channels
	Band n100
	Other bands

	3MHz

	12 PRB
	PBCH (SSB) 
Note: SSB is punctured from 20 PRB
	12 PRB
	Not supported

	
	
	PDCCH CORESET#0
Note: not punctured, new 12 PRB configuration
	12 PRB
	

	
	
	PDCCH Dedicated CORESET
	12 PRB
Note: only configurations 6 and 12 are supported
	

	
	15 PRB
	PBCH (SSB)
Note: SSB is punctured from 20 PRB
	12 PRB
	12 PRB

	
	
	PDCCH CORESET#0
Note: 15 PRB CORESET#0 is punctured from 24 PRB
	15 PRB, [12 PRB]note 1
	15 PRB, [12 PRB] note 1

	
	
	PDCCH Dedicated CORESET
	12 PRB, [15 PRB]note 2
Note: only configurations 6 and 12 are supported
	12 PRB, [15 PRB] note 2

	5MHz
	20 PRB
	PBCH (SSB)
Note: Legacy SSB
	20 PRB
	Not supported

	
	
	PDCCH CORESET#0
Note: CORESET#0 is punctured from 24 PRB
	20 PRB
	

	
	
	PDCCH Dedicated CORESET
	18 PRB, [20 PRB]note 3
Note: only configurations 6, 12, 18 are supported
	



Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Baseline assumption is that the UE supports legacy requirements, and when UE is operating on a cell with less than 5MHz BW, new rel-18 requirements apply.
Proposal 1: Assume UE operating on a cell with less than 5MHz BW is also supporting legacy test cases, hence RAN4 can focus test case efforts on those cases with identified specification impact.
For RLM and BFD, it is important to consider PDCCH bandwidth configuration. For SSB-based cases, the SSB puncturing is the main concern.
Proposal 2: The test cases in table 1 are proposed to be discussed with the corresponding configuration options.
[bookmark: _Toc116995849]
	Handover Test cases

	#
	Specification section
	Test case
	Test cases & Main configuration

	1
	6.1.1 NR Handover
6.1.1.2.2 Interruption time
	Note: text is subject ot CR approval as the latest 3GPP TS 38.133 V18.4.0 (2023-12) did not include the change. 
	
· If the target cell is an unknown intra-frequency cell with 12 PRB SSB bandwidth, then Tsearch = [3]*Trs ms.

· If the target cell is an unknown inter-frequency cell with 12 PRB SSB bandwidth and, then Tsearch = [5] *Trs ms


	PBCH: 
12 PRB SSB
Others, FFS 

	Intra-frequency handover to unknown cell with 12 PRB SSB BW



	
	
	
	
	Inter-frequency handover to unknown cell with 12 PRB SSB BW


	Radio Link Monitoring Test cases


	#
	Specification section
	Change
	Test cases & Main configuration

	2
	8.1 Radio Link Monitoring

8.1.2 Requirements for SSB based radio link monitoring.

8.1.2.1 Introduction
	Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation [for a UE operating on a cell with less than 5MHz BW]

Table 8.1.2.1-4: PDCCH transmission parameters for in-sync evaluation [for a UE operating on a cell with less than 5MHz BW]

	PDCCH: 
3MHz (12 PRBs)	
3MHz (15 PRBs)	
5MHz (20 PRBs)

Others, FFS 

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

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

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

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

	SSB based beam failure detection

	#
	Specification section
	Change
	Test cases & Main configuration

	3
	8.5.2 Requirements for SSB based beam failure detection

8.5.2.1 Introduction

	Table 8.5.2.1-2: PDCCH transmission parameters for beam failure instance [for a UE operating on a cell with less than 5MHz BW]

	PDCCH: 
3MHz (12 PRBs)
3MHz (15 PRBs)
5MHz (20 PRBs)

Others, FFS 

	BFD detection and LR test for FR1 PCell for SSB based RLM RS in non-DRX mode

	
	
	
	
	BFD detection and LR test for FR1 PCell for SSB based RLM RS in DRX mode

	Intra frequency measurements without measurement gaps

	#
	Specification section
	Change
	Test cases & Main configuration

	4
	9.2.5 Intra frequency measurements without measurement gaps

9.2.5.1	Intra frequency cell identification

	Table 9.2.5.1-23: Time period for time index detection (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_intra_less_than_5Mhz  with [7] samples 

	PBCH: 
12 PRB SSB
	
Others, FFS 

	SA event triggered reporting tests without gap under non-DRX

	
	
	
	
	SA event triggered reporting tests without gap under DRX

	Intra-frequency measurements with measurement gaps

	#
	Sections
	Summary of the change
	Test cases & Main configuration

	5
	9.2.6	Intra-frequency measurements with measurement gaps
9.2.6.2	Intra-frequency cell identification
	Table 9.2.6.1-12: Time period for time index detection (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_intra_less_than_5Mhz  with [7] samples 

	PBCH: 
12 PRB SSB
Others, FFS 

	SA event triggered reporting tests with per-UE gaps under non-DRX

	
	
	
	
	SA event triggered reporting tests with per-UE gaps under DRX

	Inter-frequency measurement with measurement gaps

	#
	Sections
	Summary of the change
	Test cases 

	6
	9.3.4 Inter-frequency measurement with measurement gaps
	Table 9.3.4-11: Time period for time index detection (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_inter with [6] samples. 

	PBCH: 
12 PRB SSB
Others, FFS 

	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used

	
	
	
	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used

	Inter frequency measurements without measurement gaps

	#
	Sections
	Summary of the change
	Test cases

	7
	9.3.9 Inter frequency measurements without measurement gaps
9.3.9.1 Inter frequency Cell identification
	Inter frequency measurements without measurement gaps
Table 9.3.9.1-5: Time period for time index detection (FR1) [for a target cell with 12 or 15 PRB SSB]

TSSB_time_index_inter with [6] samples.

	PBCH: 
12 PRB SSB
Others, FFS 
	

	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used

	
	
	
	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used 



