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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Topic #1: Core Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-23xxxxx
	Company A
	Proposal 1:
Observation 1:

	R4-2316062
	Huawei, HiSilicon
	Proposal 1: For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.
Proposal 2: Use AL2 for RLM IS with 12RB PDCCH BW.
Proposal 3: BW for PBCH (12 or 20 PRBs) of target cell need not be provided to UE in MO configuration or HO command.
Proposal 4: RAN4 to use same Es/Iot condition [-4]dB for L3 measurement as well as RRC connection re-establishment and RRC connection release with re-direction.
Proposal 5: RAN4 to use Es/Iot condition [2]dB for Tsearch in HO requirements.

	R4-2316238
	MediaTek inc.
	Observation 1: The frequency spacing between two consecutive points of sync raster is equal to 100 kHz. 
Observation 2: the granularity of the global frequency raster is ΔFGlobal is equal to 5 kHz, which is much smaller than the granularity of the sync raster, which is equal to 100 kHz. 
Observation 3: the bands allowing <5MHz channel BW also supports other channel BW, UE cannot determine the SSB BW by simply checking the band index.
Observation 4: for handover unknown cell the UE cannot predict whether this SSB is punctured or not because the cell was not measured and the SSB in that cell was not indicated by the MO. 
[bookmark: _Hlk146799256]Proposal 1: RAN4 shall ask RAN2 to add the information of whether the SSB is 12 or 20 PRBs in the measurement object (MO).
Proposal 2: RAN4 shall ask RAN2 to add the information of whether the SSB is 12 or 20 PRBs in the handover command (HO).
Proposal 3: RAN4 shall send the following LS as shown in this document:
2. Overall Description:
Based on discussions in RAN4#108-bis on the WI of FR1 less than 5MHz, RAN4 has reached consensus that for the UE to differentiate whether the SSB is 12 PRBs or 20 PRBs during the measurements and/or handover. Therefore, RAN4 would like to ask RAN2 to update the measurement object (MO) and handover (HO) command to include whether the SSB is 12 PRBs or 20 PRBs. 
3. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and add the indication on whether the SSB is 12 PRBs or 20 PRBs in the measurement object (MO) and handover (HO) command.
Proposal 4: For PBCH decoding using one-shot detection, 12 samples are needed to achieve 99% detection rate with SINR threshold equal to -6 dB, while 10 samples are sufficient to achieve 99% success rate with SINR threshold equal to -4 dB.

	R4-2316581
	Apple
	Proposal 1:  keep AL = 2 for 12 PRBs hypothetical PDCCH transmission BW for RLM IS evaluation.
Proposal 2: Reuse existing side condition Es/Iot for target NR cell detection for RRC connection re-establishment and RRC connection release with re-direction, i.e.,
-	Es/Iot≥-4 dB for target NR cell detection for inter-frequency RRC connection re-establishment and RRC connection release with re-direction
-	Es/Iot≥-6 dB for target NR cell detection for intra-frequency RRC connection re-establishment

	R4-2316607
	Nokia, Nokia Shanghai Bell
	Proposal 1: Change the parameter “Distributed” to “non-interleaved” for 15 PRB case.
Observation 1: AL8 cannot be used for 12RB CCE-to-REG mapping.
Observation 2: For BLER 2%, AL2 will increase required SNR about 3dB when compared to AL4. So, if use AL2 for IS, it will be too strict and hard to recover to IS status.
Proposal 2: There are two options for AL:
a.	AL2 is used for 12 PRB, performance is impacted.
b.	AL 4 is used for 12 PRB IS and OOS, narrowing down the margin between OOS and IS.  Discuss the compensation mechanism of AL being the same.
Proposal 3: RAN4 to discuss whether the MO information is needed, and if needed whether the support depending on capability.
Proposal 4: If the measurement object is enhanced with 12 / 15 / 20 RB information, RAN4 would need to send an LS to request the change from RAN2.
Observation 3: ReconfigurationWithSync includes absoluteFrequencySSB and carrierBandwidth. There is are ARFCN and CarrierBandwidth info in HO command. Therefore, we don’t see the scenario where this is needed.
Proposal 5: RAN4 to discuss whether, or if 12 PRB information is needed in the HO command.  If needed, scenarios need to be clear as:
a.	RAN4 RF specified separate sync-raster  for 12 PRB case
b.	ReconfigurationWithSync includes absoluteFrequencySSB and carrierBandwidth. Therefore, there is ARFCN and CarrierBandwidth info in HO command.
Proposal 6: Reuse Table B.2.2-1: Conditions for intra-frequency measurements in FR1 SSB Ês/Iot  -6
Proposal 7: Reuse Table B.2.3-1: Conditions for inter-frequency measurements in FR1 SSB Ês/Iot   -4
Proposal 8: Reuse Table B.2.5-1: Conditions for RRC connection release with redirection to NR in FR1 SSB Ês/Iot  -4
Proposal 9: Unknown intra-frequency target cell Es/Iot≥-2 dB
Proposal 10: Unknown inter-frequency target cell Es/Iot≥-2 dB

	R4-2316819
	Ericsson
	Proposal 1: 	RAN4 to define SSB based RLM requirements for only 12 PRBs.
Proposal 2: 	RAN4 to agree on following table for OOS parameters.
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	4

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	12

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed


Proposal 3: 	RAN4 to agree on following table for IS parameters
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	2

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	12

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed


Proposal 4: 	RLM OOS table for RLM can be used for BFD too. 
Proposal 5: 	RLM IS table to be reused for CBD too. 
[bookmark: _Hlk146868984]Proposal 6: 	RAN4 to agree on following table as the delay requirements for SSB Index reading and MIB reading
	
	SSB index reading delay
	MIB reading delay

	Normal speed 
	2 SSB at -6dB 
	8 SSB at -4dB 

	HST scenario
	[bookmark: _Hlk146869075]1 SSB at -8dB 
	2 SSB at -6dB. 


Proposal 7: 	RAN4 to agree that SSB index reading delay do not impact the HO delay.  
Proposal 8: 	RAN4 to add applicability rule of existing requirements to less than 5 MHz UE explicitly for each of the requirements applicable for the less than 5 MHz UE

	R4-2316821
	Ericsson
	Simulation results

	R4-2316857
	Qualcomm Incorporated
	Proposal 1: Specify PBCH decoding requirements based on 12PRB PBCH.
Observation 1: Legacy Rel-15 cell identification delay requirements were defined based on 99% PBCH decoding rate at -6db SINR with single-shot decoding (no combining) based on the worst channel.
Proposal 2: Assuming Rel-15 principles, RAN4 to define the cell-identification delay requirements at -6db SINR without PBCH combining based on the worst channel.
Proposal 3: Based on our simulation results, a total of 6 SSB samples are needed to define the SSB index identification delay requirements for 12PRB PBCH,
Proposal 4: Based on our simulation results, Tsearch in HO requirements for 12PRB SSB shall be revised to 
-	Tsearch = 3*Trs ms, if the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB 
-	Tsearch = 5*Trs ms, if the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB
Proposal 5: Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction shall be extended by 2xTSMTC for the unknown inter-frequency cell and by 3xTSMTC for the unknown intra-frequency cell, based on the target cell side condition of Es/Iot≥-4 dB for inter-frequency target cell and Es/Iot≥-6 dB for intra-frequency target cell.

	R4-2316063
	Huawei, HiSilicon
	draftCR on link recovery requirements for less than 5MHz

	R4-2316606
	Nokia, Nokia Shanghai Bell
	draftCr for 38.133 on RRM core requirements for NR support for dedicated spectrum less than 5MHz for FR1

	R4-2316820
	Ericsson
	Draft CR on requirements for less than 5 MHz



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
For the core requirements related to NR_FR1_lessthan_5MHz_BW following issues were left open in last RAN4#108 meeting in Toulouse:
· PDCCH transmission parameters for SSB-based RLM and BFD:
· Issue 1-5: The BW in hypothetical PDCCH transmission parameters for SSB-based RLM
· Define SSB-based RLM requirements for 12 PRBs [and 15 PRBs] hypothetical PDCCH transmission bandwidth.
· [bookmark: _Hlk146788100]FFS on applicability rules of RLM requirements for different bands.
· PDCCH transmission parameters for RLM and BFD requirement:
· Aggregation level (CCE) for RLM OOS and BFD
· AL = 4 for 12 PRBs hypothetical PDCCH transmission BW
· AL = 8 for 15 PRBs hypothetical PDCCH transmission BW
· Note: AL 8 will be considered if it is supported by RAN1 design
· Aggregation level (CCE) for RLM IS 
· AL = [2] for 12 PRBs hypothetical PDCCH transmission BW
· AL = [4] for 15 PRBs hypothetical PDCCH transmission BW
· Number of control OFDM symbols
· 2 OFDM symbols for 12 PRBs hypothetical PDCCH transmission BW
· 3 OFDM symbols for 15 PRBs hypothetical PDCCH transmission BW
· Note: it is FFS if Aggregation level (CCE) 2 can be used.
· Issue 1-32: Add information on whether the PBCH is 12 or 20 PRBs in the measurement object?
· No consensus in RAN4#108 meeting. Recommend continuing discussion.
· Issue 1-33: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command?
· No consensus in RAN4#108 meeting. Recommend continuing discussion.
· Issue 1-34: Use following side condition for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction?
· FFS
· Intra-frequency NR target cell
· [bookmark: _Hlk146789159]Option 1: target cell Es/Iot≥-6 dB
· Option 2: target cell Es/Iot≥-4 dB
· Inter-frequency NR target cell
· [bookmark: _Hlk146789225]Option 1: target cell Es/Iot≥-4 dB
· Option 2: Other

· Issue 1-35: Tsearch in HO requirements for 12PRB SSB shall be revised to?
· FFS
· Unknown intra-frequency target cell:
· Option 1: target cell Es/Iot≥-2 dB
· Option 2: Other
· Unknown inter-frequency target cell:
· [bookmark: _Hlk146789392]Option 1: target cell Es/Iot≥-2 dB
· Option 2: Other

[bookmark: _Hlk147241238]Sub-topic 1-1
Sub-topic description: Applicability rules of RLM requirements for different bands (3MHz)
Moderator comment to facilitate the discussion:
It is moderators understanding that all UEs must support 15 RPB Coreset#0 transmission bandwidth (FG 51-x). Some UEs may additionally support 12 PRB Coreset#0 transmission bandwidth (FG 51-y). FG 51-y (support of 12 PRB Coreset#0) is only applicable to 1 specific sync raster (band n100, 920.73MHz / GSC 41637).
On band n100 there are also other sync raster point for 3MHz.
RAN1 is still discussing whether 12 PRB Coreset#0 transmission bandwidth can be used for other sync raster point than the 920.73 MHz / GSCN 41637 on band n100 currently agreed (band n100, 920.73 MHz / GSCN 41637). Hence, 12 PRB Coreset#0 transmission bandwidth is not necessarily linked to n100 and sync raster for n100.
Tables from 38.101-1, where the new sync raster points for less-than-5MHz are defined: 
[image: image]
The first table provides the sync raster points for "regular" 15 PRB / 3 MHz CBW max transmission bandwidths.
The second table provides two (one for 3 MHz CBW, the other for 5 MHz CBW) sync raster points for n100 where the max Tx BW is limited to 12 PRBs (or 20 PRBs).

Open issues and candidate options before meeting:
· PDCCH transmission parameters for SSB-based RLM and BFD:
· Issue 1-5: The BW in hypothetical PDCCH transmission parameters for SSB-based RLM
· Define SSB-based RLM requirements for 12 PRBs [and 15 PRBs] hypothetical PDCCH transmission bandwidth.
· [bookmark: _Hlk146788207]FFS on applicability rules of RLM requirements for different bands.
Issue 1-1: Applicability rules of RLM requirements for different bands:
· Proposals
· Option 1: For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply. (HW)
· Option 2: RAN4 to define SSB based RLM requirements for only 12 PRBs. (Ericsson)
· Recommended WF
· At least for band n100, the PDCCH parameters with 12RB BW apply. For other bands at least the PDCCH parameters with 15RB BW apply.

[bookmark: _Hlk147241777]Sub-topic 1-2
Sub-topic description: PDCCH transmission parameters for RLM and BFD requirement (3MHz)
Moderator comment to facilitate the discussion:
It is moderators understanding that the current requirements for RLM OOS, IS and BFD assumes DCI format 1-0. DCI format 1-0 is to moderators understanding not limited to Coreset#0. Hence, for the PDCCH transmission parameters for IS, RAN4 is currently not only assuming Coreset#0 and hence not restricted by AL (CCE) limitations related to Coreset#0.
Open issues and candidate options before meeting:
· [bookmark: _Hlk147240937]Aggregation level (CCE) for RLM IS 
· AL = [2] for 12 PRBs hypothetical PDCCH transmission BW
· AL = [4] for 15 PRBs hypothetical PDCCH transmission BW
· Note: it is FFS if Aggregation level (CCE) 2 can be used.
Issue 1-2: PDCCH transmission parameters for RLM and BFD requirement:
· Proposals
· Option 1: Use AL2 for RLM IS with 12RB PDCCH BW (HW, Apple, Ericsson)
· Option 2: TBA
· Recommended WF
· Use aggregation level 2 in the transmission parameters for RLM IS with 12 PRB PDCCH transmission BW.

Sub-topic 1-3
Sub-topic description: cell-identification delay requirements condition.
Open issues and candidate options before meeting:
RAN4 need to agree on the cell-identification delay requirements condition.
Issue 1-3: Specify cell-identification delay requirements at -6db SINR?
· Proposals
· Option 1: Yes.
· Option 2: Other
· Recommended WF
· Use existing requirements.

Sub-topic 1-4
Sub-topic description: cell-identification delay requirements condition.
Open issues and candidate options before meeting:
RAN4 need to agree on the cell-identification delay requirements condition.
Issue 1-4: Which channel conditions are used for specifying cell-identification delay requirements?
· Proposals
· Option 1: ‘worst’ channel.
· Option 2: Other
· Recommended WF
· Use existing channel conditions.

Sub-topic 1-5
Sub-topic description: Assumption for PBCH decoding requirements.
Open issues and candidate options before meeting:
RAN4 need to agree on the assumptions for specifying PBCH decoding requirements.
Issue 1-5: Specify PBCH decoding requirements based on 12PRB PBCH?
· Proposals
· Option 1: Yes.
· Option 2: Other
· Recommended WF
· Option 1. Moderator understanding is that in 3MHz, PBCH transmission BW is always 12 PRB (RAN1 agreement in RAN#113)

Sub-topic 1-6
Sub-topic description: delay requirements for SSB Index reading and MIB reading.
Open issues and candidate options before meeting:
RAN4 need to agree on the delay requirements for SSB Index reading and MIB reading.
Issue 1-6-1: delay requirements for SSB Index reading?
· Proposals
· Option 1:
· Normal speed: 2 SSB at -6dB 
· HST scenario: 1 SSB at -8dB
· Option 2: Other
· Recommended WF
· More discussion needed

Issue 1-6-2: delay requirements for MIB reading?
· Proposals
· Option 1: 
· Normal speed: 8 SSB at -6dB 
· HST scenario: 2 SSB at -8dB
· Option 2: Other
· Recommended WF
· More discussion needed

Sub-topic 1-7
Sub-topic description: side condition for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction.
Open issues and candidate options before meeting:
[bookmark: _Hlk146789074]The side conditions for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction are still open.
[bookmark: _Hlk146801235]Issue 1-7: side conditions for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction?
· Proposals for RRC connection re-establishment
· Intra-frequency: 
· Option 1: target cell Es/Iot≥-6 dB (Apple, Nokia)
· Option 2: target cell Es/Iot≥-4 dB (HW)
· Inter-frequency:
· Option 1: target cell Es/Iot≥-4 dB (HW, Apple, Nokia)
· Option 2: Other
· Proposals for RRC connection release with re-direction
· Option 1: target cell Es/Iot≥-4 dB (Huawei, Apple, Nokia)
· Recommended WF
· For Inter-frequency:
· Agree: Side conditions for NR is target cell detection for RRC connection re-establishment is Es/Iot≥-4 dB.
· For RRC connection release with re-direction:
· Agree: Side conditions for NR target cell detection for RRC connection release with re-direction is Es/Iot≥-4 dB.
· For RRC connection re-establishment:
· More discussion between option 1 or option 2.
· Moderator suggest to re-use existing conditions unless technical reason not to do so.


Sub-topic 1-8
Sub-topic description: Tsearch in HO requirements for 12PRB SSB and the related side conditions.
Open issues and candidate options before meeting:
RAN4 discussed whether Tsearch in HO requirements for 12PRB SSB shall be revised. Two issues to address namely the assumed side conditions for the target cell and Tsearch for those conditions.
Issue 1-8-1: Side conditions for defining Tsearch in HO requirements for 12PRB SSB?
· Proposals
· Unknown intra-frequency target cell:
· Option 1: target cell Es/Iot≥-2 dB (Nokia)
· Option 2: target cell Es/Iot≥2 dB (HW)
· Unknown inter-frequency target cell:
· Option 1: target cell Es/Iot≥-2 dB (Nokia)
· Option 2: target cell Es/Iot≥2 dB (HW)
· Recommended WF
·  Moderator suggest to re-use existing conditions.

Issue 1-8-2: Tsearch in HO requirements for 12PRB SSB?
· Proposals
· Unknown intra-frequency target cell:
· Option 1: 3*Trs ms (target cell Es/Iot≥-2 dB) (QC)
· Option 2: Other
· Unknown inter-frequency target cell:
· Option 1: 5*Trs ms (target cell Es/Iot≥-2 dB) (QC)
· Option 2: Other
· Recommended WF
· More discussion needed. This Issue depends on the side conditions under discussion. 

Sub-topic 1-9
Sub-topic description: SSB index reading delay in the HO delay.
Open issues and candidate options before meeting:
[bookmark: _Hlk146804496]RAN4 to agree that SSB index reading delay do not impact the HO delay.
Issue 1-9: SSB index reading delay do not impact the HO delay?
· Proposals
· Option 1: SSB index reading delay do not impact the HO delay.
· Option 2: Other
· Recommended WF
· SSB index reading delay do not impact the HO delay.

Sub-topic 1-10
Sub-topic description: add applicability rule of existing requirements to less than 5 MHz UE explicitly for each of the requirements applicable for the less than 5 MHz UE.
Open issues and candidate options before meeting:
RAN4 to add applicability rule of existing requirements to less than 5 MHz UE explicitly for each of the requirements applicable for the less than 5 MHz UE.
Issue 1-10: For a UE which supports only less than 5MHz CBW, add applicability rule of existing requirements for each of the requirements applicable for the less than 5 MHz UE?
· Proposals
· Option 1: Yes.
· Option 2: Other
· Recommended WF
· More discussion needed. RAN4 and RAN had a discussion earlier related to which features are assumed to be supported for a device supporting Less Than 5MHz. The outcome may be used as input to this discussion.

Sub-topic 1-11
Sub-topic description: Add information on whether the PBCH is 12 or 20 PRBs in the measurement object or HO command?
Open issues and candidate options before meeting:
RAN4 has had discussion whether it is necessary to include information regarding whether the PBCH is 12 or 20 PRBs in the measurement object or HO command.
Issue 1-11-1: Add information on whether the PBCH BW is 12 or 20 PRBs in the measurement object?
· Proposals
· Option 1: BW for PBCH (12 or 20 PRBs) of target cell need not be provided to UE in MO configuration. (HW)
· Option 2: RAN4 shall ask RAN2 to add the information of whether the SSB is 12 or 20 PRBs in the measurement object (MO). (MTK)
· Recommended WF
· More discussion needed. 
· However, please note the moderator understanding introducing sub-topic 1-1:
· It is moderators understanding that all UEs must support 15 RPB Coreset#0 transmission bandwidth (FG 51-x). Some UEs may additionally support 12 PRB Coreset#0 transmission bandwidth (FG 51-y). FG 51-y (support of 12 PRB Coreset#0) is only applicable to 1 specific sync raster (band n100, 920.73MHz / GSC 41637).
· On band n100 there are also other sync raster point for 3MHz. Issue

Issue 1-11-2: Include BW information of PBCH (e.g., 12 PRBs) of target cell in HO command?
· Proposals
· Option 1: BW for PBCH (12 or 20 PRBs) of target cell need not be provided to UE in HO command. (HW)
· Option 2: RAN4 shall ask RAN2 to add the information of whether the SSB is 12 or 20 PRBs in the handover command (HO). (MTK)
· Recommended WF
· More discussion needed.
· However, please note the moderator understanding introducing sub-topic 1-1:
· It is moderators understanding that all UEs must support 15 RPB Coreset#0 transmission bandwidth (FG 51-x). Some UEs may additionally support 12 PRB Coreset#0 transmission bandwidth (FG 51-y). FG 51-y (support of 12 PRB Coreset#0) is only applicable to 1 specific sync raster (band n100, 920.73MHz / GSC 41637).
· On band n100 there are also other sync raster point for 3MHz. Issue
· 

Topic #2: Performance Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-23xxxxx
	Company A
	Proposal 1:
Observation 1:

	R4-2316064
	Huawei, HiSilicon
	[bookmark: _Hlk146884668][bookmark: _Hlk146884698]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 discuss whether and how to introduce a new test configuration with 3MHz to existing test cases for testing UE that only supports less than 5MHz BW.
Proposal 3: RAN4 to consider the following RRC test case for less than 5MHz BW.
-	TC1: Intra-frequency cell reselection in IDLE mode
-	TC2: Intra-frequency HO, unknown target cell
-	TC3: RRC Re-establishment, Intra-frequency
-	TC4: RLM OOS, 12RB PDCCH, non-DRX
-	TC5: RLM IS, 12RB PDCCH, DRX
-	TC6: BFR, 12RB PDCCH, non-DRX
-	TC7: Event triggered reporting with SBI reading, Intra-frequency, non-DRX
-	TC8: Event triggered reporting with SBI reading, Inter-frequency, non-DRX

	R4-2316237
	MediaTek inc.
	Proposal 1: For UE with 5 MHz, given that the requirements are the same as the existing NR UE, hence, there is no need to specify additional test cases for 5 MHz UE.
Proposal 2: RAN4 shall specify test cases to cover the new requirements of RLM, BFD, link recovery and SSB index reading for 3MHz channel BW.
Proposal 3: For the RLM/BFD test cases, RAN4 should specify the test cases of non-DRX with 12 PRBs, while test cases with DRX are specified with 15 PRBs.
Proposal 4: RAN4 should specify the following test cases for Radio link Monitoring:
1. 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.
2. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode PDCCH 12 PRBs UE.
3. Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode with PDCCH 15 PRBs UE.
4. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode with PDCCH 15 PRBs UE.
Proposal 5: RAN4 should specify the following test cases for BFD and link recovery:
1. 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.
2. Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode with PDCCH 15 PRBs UE.
Proposal 6: RAN4 should specify the following test cases for SSB index reading:
1. SA event triggered reporting tests without gap under non-DRX with SSB index reading for 12 PRBs of PBCH UE.
2. SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading for 12 PRBs PBCH UE.

	R4-2316608
	Nokia, Nokia Shanghai Bell
	Proposal 1: UEs supporting 12 RB bandwidth are also required to support 15 RB bandwidth configuration, at least in rel-18. 
Proposal 2: 12 RB test cases are included as a sub-test case instead of independent test cases. 
Proposal 3: Define test cases for Handover
1)	A.6.3.1.1 Intra-frequency handover from FR1 to FR1; known target cell for < 5MHz BW
Proposal 4: Define test cases for Intra-frequency Measurements
1)	A.6.6.1.1 SA event triggered reporting tests without gap under non-DRX for < 5MHz BW
2)	A.6.6.1.2 SA event triggered reporting tests without gap under DRX for < 5MHz BW
Proposal 5: Define test cases for Inter-frequency Measurements
1)	A.6.6.2.1 SA event triggered reporting tests for FR1 without SSB time index detection when DRX is not used for < 5MHz BW
2)	A.6.6.2.2 SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used for < 5MHz BW
3)	A.6.6.2.5 SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used for < 5MHz BW
4)	A.6.6.2.6 SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used for < 5MHz BW
Proposal 6: Define test cases for Radio link Monitoring
1)	A.6.5.1.1 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
2)	A.6.5.1.2 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
3)	A.6.5.1.3 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
4)	A.6.5.1.4 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
Proposal 7: Define test cases for Beam Failure Detection and Link recovery procedures
1)	A.6.5.5.1 Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
2)	A.6.5.5.2 Beam Failure Detection and Link Recovery Test for FR1 PCell configured  with SSB-based BFD and LR in DRX mode
Proposal 8: Define test cases for L1-RSRP measurement for beam reporting
1)	A.6.6.4.1 SSB based L1-RSRP measurement when DRX is not used
2)	A.6.6.4.2 SSB based L1-RSRP measurement when DRX is used
Proposal 9: Discuss if cases are needed for SS-RSRP,  SS-RSRQ, SS-SINR, L1-RSRP or if the existing test cases are valid.

	R4-2316822
	Ericsson
	Proposal 1: 	RAN4 to introduce HO test case, if the cell search delay is different from NR FR1 to FR1 HO.
Proposal 2: 	RAN4 to introduce RLM test case if the out of sync and in sync thresholds are different from legacy values.
Proposal 3: 	If RAN4 introduce RLM test case, BFD and CBD test case should also be introduced. 
Proposal 4: 	RAN4 to introduce intra-frequency measurement delay with index reading, if the SSB index reading delay or side conditions are different from the legacy.
Proposal 5: 	Measurement accuracy to be same as Rel-15 for UE supporting intra-frequency measurements of less than 5 MHz.
[bookmark: _Hlk146891188]Proposal 6: 	RAN4 to further discuss and decide on which method among the below to be followed for introducing the identified test cases for UE supporting only less than 5 MHz.
a.	Define applicability rule for the identified test cases (e.g., saying these testes are applicable for UE supporting only less than 5 MHz)
b.	Introduce new test cases in the new section for the UE supporting only less than 5 MHz CBW
Proposal 7: 	RAN4 to study the test configurations (e.g., OCNG, RMC, CBW, signal levels, etc.) for less than 5 MHz.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description: Support of 15 RB bandwidth configuration.
Open issues and candidate options before meeting:
UEs supporting 12 RB bandwidth are required to support 15 RB bandwidth configuration, at least in rel-18.
Issue 2-1: Shall a UEs supporting 12 RB bandwidth also support 15 RB bandwidth configuration, at least in rel-18?
· Proposals
· Option 1: Yes
· Option 2: Other
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description: SSB based L3 and L1 accuracy requirements.
Open issues and candidate options before meeting:
No new accuracy requirements are needed for SSB based L3 and L1 accuracy requirements for less than 5MHz BW.
Issue 2-2: Existing SSB based L3 and L1 accuracy requirements applies for less than 5MHz BW UE?
· Proposals
· Option 1: Yes
· Option 2: Other
· Recommended WF
· TBA

Sub-topic 2-3
Sub-topic description: Defining UE requirements for UE with 5 MHz 
Open issues and candidate options before meeting:
[bookmark: _Hlk146886145]For UE with 5 MHz, given that the requirements are the same as the existing NR UE, there is no need to specify additional test cases for 5 MHz UE.
Issue 2-3: Is there a need to specify additional test cases for UE operating in 5 MHz?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Sub-topic 2-4
Sub-topic description: Test case coverage of the new requirements of RLM, BFD, link recovery and SSB index reading for 3MHz channel BW. 
Open issues and candidate options before meeting:
RAN4 to discuss RLM/BFD, link recovery and SSB index reading test cases. Should RAN4 specify the test cases of non-DRX with 12 PRBs, while test cases with DRX are specified with 15 PRBs?
Issue 2-4-1: RAN4 specifies the test cases of non-DRX with 12 PRBs?
· Proposals
· Option 1: Yes
· Option 2: Other
· Recommended WF
· TBA
Issue 2-4-2: RAN4 specifies the test cases with DRX are specified with 15 PRBs?
· Proposals
· Option 1: Yes
· Option 2: Other
· Recommended WF
· TBA

Sub-topic 2-5
Sub-topic description: Handover test cases
Open issues and candidate options before meeting:
[bookmark: _Hlk146888916]RAN4 to discuss to introduce HO test case, if the cell search delay is different from NR FR1 to FR1 HO.
Issue 2-5: Introduce HO test cases?
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-6
Sub-topic description: RLM test cases
Open issues and candidate options before meeting:
RAN4 to discuss to introduce RLM test case if the out of sync and in sync thresholds are different from legacy values.
Issue 2-6: Introduce RLM test cases?
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-7
Sub-topic description: BFD and CBD test cases
Open issues and candidate options before meeting:
RAN4 to discuss to introduce BFD and CBD test cases if RLM test cases are introduced.
Issue 2-7: Introduce BFD and CBD test cases?
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· More discussion needed.

Sub-topic 2-8
Sub-topic description: Test cases for intra-frequency measurement delay with index reading.
Open issues and candidate options before meeting:
RAN4 to introduce intra-frequency measurement delay with index reading, if the SSB index reading delay or side conditions are different from the legacy.
Issue 2-8: Introduce test cases for intra-frequency measurement delay with index reading?
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· More discussion needed.

Sub-topic 2-9
Sub-topic description: 12 PRB test cases 
Open issues and candidate options before meeting:
RAN4 to discuss if 12 PRB test cases are included as a sub-test case instead of independent test cases.
Issue 2-9: 12 PRB test cases are included as a sub-test case instead of independent test cases?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Sub-topic 2-10
Sub-topic description: how to introduce a new test configuration with 3MHz to existing test cases for testing UE that supports less than 5MHz BW 
Open issues and candidate options before meeting:
RAN4 to discuss whether and how to introduce a new test configuration with 3MHz to existing test cases for testing UE that supports less than 5MHz BW.
Moderator note: The word ‘only’ was removed to avoid confusion.
Issue 2-10: Introduce a new test configuration with 3MHz to existing test cases for testing UE that supports less than 5MHz BW?
· Proposals
· Option 1: yes (e.g., study at least OCNG, RMC, CBW, signal levels, etc)
· Option 2: other
· Recommended WF
· TBA

Sub-topic 2-11
Sub-topic description: Test method to be followed for introducing the identified test cases for UE supporting less than 5 MHz.
Open issues and candidate options before meeting:
RAN4 to discuss the method to be followed when introducing the identified test cases for UE supporting less than 5 MHz.
Issue 2-11: which among the below options should be followed for introducing the identified test cases for UE supporting only less than 5 MHz?
· Proposals
· 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
· Recommended WF
· More discussion needed.


In the following table all the proposed test cases are listed as proposed by companies. Hence, there is some overlap between the test cases. Companies can:
1) Indicate which test cases they see should be introduced.
2) Indicate which test cases they see being the same/overlapping.
The goal is to have at least a preliminary list of agreed test cases by the end of the meeting.
	TC#
	Description
	Huawei
	MTK
	Nokia
	Ericsson
	Qualcomm
	Apple

	Cell reselection
	
	
	
	
	
	
	

	1
	Intra-frequency cell reselection in IDLE mode
	
	
	
	
	
	

	2
	Intra-frequency HO, unknown target cell
	
	
	
	
	
	

	3
	RRC Re-establishment, Intra-frequency
	
	
	
	
	
	

	RLM
	
	
	
	
	
	
	

	4
	RLM OOS, 12RB PDCCH, non-DRX
	
	
	
	
	
	

	5
	RLM IS, 12RB PDCCH, DRX
	
	
	
	
	
	

	6
	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
	
	
	
	
	
	

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

	9
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode PDCCH 12 PRBs UE
	
	
	
	
	
	

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

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

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

	13
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	
	
	
	
	
	

	BFD
	
	
	
	
	
	
	

	14
	BFR, 12RB PDCCH, non-DRX
	
	
	
	
	
	

	15
	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
	
	
	
	
	
	

	16
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode with PDCCH 15 PRBs UE
	
	
	
	
	
	

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

	18
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured  with SSB-based BFD and LR in DRX mode
	
	
	
	
	
	

	Event triggered reporting
	
	
	
	
	
	
	

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

	20
	Event triggered reporting with SBI reading, Inter-frequency, non-DRX
	
	
	
	
	
	

	21
	SA event triggered reporting tests without gap under non-DRX with SSB index reading for 12 PRBs of PBCH UE
	
	
	
	
	
	

	22
	SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading for 12 PRBs PBCH UE
	
	
	
	
	
	

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

	24
	SA event triggered reporting tests without gap under DRX for < 5MHz BW
	
	
	
	
	
	

	25
	SA event triggered reporting tests for FR1 without SSB time index detection when DRX is not used for < 5MHz BW
	
	
	
	
	
	

	26
	SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used for < 5MHz BW
	
	
	
	
	
	

	27
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used for < 5MHz BW
	
	
	
	
	
	

	28
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used for < 5MHz BW
	
	
	
	
	
	

	Handover
	
	
	
	
	
	
	

	29
	Intra-frequency handover from FR1 to FR1; known target cell for < 5MHz BW
	
	
	
	
	
	

	L1-RSRP reporting
	
	
	
	
	
	
	

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

	31
	SSB based L1-RSRP measurement when DRX is used
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Table 5.4.3.1-2: GSCN parameters for the global frequency for 3 MHz channel bandwidth

Bange othequencies | 55 block frequency position SSuer ascN Range of GSCN
N* 600 kHz + M * 50 kHz + 300 kHz,
0-1000 N = 11665 M 1,35} (Note 1) 206363N+ (M3)2 | 26640-31634

NOTE 1-_Only applicable for 15 PRB DCH transmission within 3 MHz channel bandwidth with punclured PBCH defined
in TS 38.211 6] clause 7.4.31

Table 5.4.3.1-3: Additional GSCN parameters for band n100

S8 Block frequency position SSeer
(MHz] GSCN Note

Only applicable for 12 PRB DCH transmission within

92073 41637 3 MHz channel with punctured PBCH defined in TS
38.211[6] clause 7.4.3.1.

Only applicable for 20 PRB DCH iransmission within

41638 5 MHz channel with unpunctured PBCH defined in TS

38,211 [6] clause 7431
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