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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

	R4-2318652
	Apple
	[bookmark: _Hlk150190838][bookmark: _Hlk150190812]Proposal 1: the applicability rule of RLM requirement is defined as: 
· for band n100, the PDCCH parameters with 12RB BW apply;
· [bookmark: _Hlk150190870]for other bands, the PDCCH parameters with 15RB BW apply.
Proposal 2:  
In R18, there is no need to include information regarding whether the PBCH is 12 or 20 PRBs in either MO or HO command. 
But when CA/DC is considered for less than 5MHz in future release, the information regarding whether the PBCH is 12 or 20 PRBs is necessary in the MO of any SCC.

	[bookmark: _Hlk150260300]R4-2319787
	Nokia, Nokia Shanghai Bell
	Proposal 1: For 3MHz, RAN4 to define SSB based RLM requirements for only 12 PRBs.
Proposal 2: Specify PBCH decoding requirements based on 12PRB PBCH.
Proposal 3: RAN4 to agree one of the options:
[bookmark: _Hlk150276713]a.	To have applicability rule under each section supported by rel-18
b.	To have a section referring to the applicable requirements for rel-18.
[bookmark: _Hlk150276761]c.	To only address the requirements impacted by < 5MHz (as done currently)

	R4-2320012
	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: BW for PBCH (12 or 20 PRBs) need not to be provided to UE in MO configuration.

	R4-2320768
	Ericsson
	Proposal 1:  For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.
Proposal 2:  RAN4 to agree on following table as the delay requirements for SSB Index reading and MIB reading
	
	SIB reading delay
	MIB reading delay

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

	HST scenario
	1 SSB at -8dB
	2 SSB at -6dB. 



Proposal 3:  RAN4 to capture following in new applicability section 
Unless explicitly stated, the following requirements are applicable for a UE operating in less than 5 MHz BW 
-	Cell selection requirements specified in clause 4.1
-	Cell re-selection requirements in section 4.2.2.1 to 4.2.2.4, 4.2.2.6, 5.1.2.1, 5.1.2.2, 5.1.2.3, 5.1.2.4
-	Handover requirements in section 6.1.1.2
-	RRC re-establishment requirements in section 6.2.1
-	Random access requirements in section 6.2.2
-	RRC connection release with redirection requirements in section 6.2.3
-	UE transmit timing requirements in section 7.1
-	UE timer accuracy requirements in section 7.2
-	Timing advance requirements in section 7.3
-	Radio link monitoring requirements in section 8.1.2, 8.1.4, 8.1.5, 8.1.6, 8.1.7
-	UE UL carrier RRC reconfiguration delay
-	Link recovery procedures 8.5.1, 8.5.2, 8.5.4, 8.5.5, 8.5.7.1, 8.5.7.2, 8.5.8.1, 8.5.8.2
-	Active BWP switch delay requirements in section 8.6.2, 8.6.3
-	Active TCI state switching delay 8.10
-	Measurement procedures 9.1, 9.2, 9.3, 9.5.4, 9.5.6.1, 9.5.6.2
-	Measurement performance requirements 10.1.2, 10.1.4, 10.1.6, 10.1.7, 10.1.9, 10.1.11, 10.1.17, 10.1.18, 10.1.19


	R4-2320770
	Ericsson
	Simulation results
Moderator:
Companies results as contributed at RAN4#108 (Toulouse) are collected in R4-2314274.

	R4-2320929
	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. 
Proposal 1: For the applicability rules of RLM requirements for different bands, RAN4 shall define SSB based RLM requirements for only 12 PRBs.
Proposal 2: RAN4 shall ask RAN2 to add the information of whether the SSB is 12 or 20 PRBs in the measurement object (MO).
Proposal 3: RAN4 shall ask RAN2 to add the information of whether the SSB is 12 or 20 PRBs in the handover command (HO).
Proposal 4: RAN4 shall send the following LS as shown in this document:
Proposal 5: 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.

	R4-2321003
	Qualcomm Incorporated
	Proposal 1: A total of 6 SSB samples are needed to define the SSB index identification delay requirements for 12PRB PBCH.
Proposal 2: 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.
Proposal 3: RAN4 to not consider SSBs outside sync raster for measurement purposes in R18.
•	SSBs outside sync-raster and NCD-SSBs can be further discussed in future releases.
Proposal 4: No need to explicitly indicate the PBCH bandwidth (12 or 20PRBs) in the HO command or MO configuration in R18.
Proposal 5: Add a column in the hypothetical PDCCH parameters for <5MHz to support 20PRB BW for RLM and BFD requirements with the same AL and number of symbols as 15PRB.
Proposal 6: For RLM/BFD requirements, do not define the applicability rules per band. The requirements corresponding to the supported CORESET0 BW apply.
[bookmark: _Hlk150275325]Proposal 7: Specify the RLM OOS/BFD test cases for 15PRB BW without interleaved CCE to REG mapping.
[bookmark: _Hlk150276970]Proposal 8: No need to specify separate requirements or applicable rules for a UE that only supports less than 5MHz BW.

	R4-2319786
	Nokia, Nokia Shanghai Bell
	CR for 38.133 on RRM core requirements for NR support for dedicated spectrum less than 5MHz for FR1

	R4-2320013
	Huawei, HiSilicon
	draftCR on link recovery and intra-frequecy requirements for less than 5MHz

	R4-2320769
	Ericsson
	[draftCR] RRC connected state mobility

	
	
	



Open issues summary 
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Following issues were left for further discussion in RAN4#108bis meeting:
Sub-topic 1-1 Applicability rules of RLM requirements
Way Forward: For the applicability rules of RLM requirements for different bands.
-	Further discuss the applicability rules of RLM requirements for different bands
· Option 1: For band n100, the PDCCH parameters with 12RB BW apply; for other bands, the PDCCH parameters with 15RB BW apply.
· Option 2: RAN4 to define SSB based RLM requirements for only 12 PRBs.

Sub-topic 1-9 Applicability rule addition
Way forward: 
For a UE which supports only less than 5MHz CBW, discuss whether to add applicability rule of existing requirements for each of the requirements applicable for the less than 5 MHz UE.

Sub-topic 1-10 Assistance information for PBCH is 12 or 20 PRBs
RAN4 has had discussions whether it is necessary to include information regarding whether the PBCH is 12 or 20 PRBs in the measurement object or HO command.
Way forward: 
Further check whether:
1) the SSB should be on sync raster for the scenario concerned in the WI, 
2) the SSB can also be on the channel raster.

Additionally, two new issues have been raised for this meeting:
1) Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction.
2) Specify the RLM OOS/BFD test cases for 15PRB BW without interleaved CCE to REG mapping.

Sub-topic 1-1 Applicability rules of RLM requirements
Sub-topic description:
Modified table from R4-2319787 based on moderator understanding of the current RAN1 status. PRB options in [] are still under discussion in RAN1. Others are agreed to be supported:
	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
	


Note 1: It is still under discussion in RAN1 whether Coreset#0 with 12 PRB transmission BW will be supported.
Note 2: It is still under discussion in RAN1 whether dedicated PDCCH with 15 PRB transmission BW will be supported.
Note 3: It is still under discussion in RAN1 whether dedicated PDCCH with 20 PRB transmission BW will be supported.
Open in RAN4 is to define the PDCCH transmission parameters for defining the SSB based RLM and BFD requirements.
Currently RAN4 – as example – has agreed following:
Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation for [less than 5MHz UE]
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	3MHz (15 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]

	Aggregation level (CCE)
	[4]
	[8]

	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
	15

	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



Additionally, RAN4 agreed in RAN4#107 meeting:
· Agreement: For 5MHz case the BW is 24PRBs for SSB based RLM
However, 5MHz channel BW only support 20 PRB transmission BW and hence cannot support 24 PRBs. Hence, the PDCCH transmission BW needs to be clarified for 5MHz case.

Open issues and candidate options before meeting:
Issue 1-1: Applicability rules of RLM requirements
· Proposals
· Option 1: the applicability rule of RLM requirement for 3MHz is defined as: (Apple, Huawei, Ericsson)
· for band n100, the PDCCH parameters with 12RB BW apply;
· for other bands, the PDCCH parameters with 15RB BW apply.
· Option 2: For 3MHz, RAN4 to define SSB based RLM requirements for only 12 PRBs. (Nokia, MTK)
· Option 3: For RLM/BFD requirements, do not define the applicability rules per band. The requirements corresponding to the supported CORESET0 BW apply. (QC)
· Recommended WF
· There is no clear single PDCCH transmission BW choice which could represent all the options defined in RAN1 for PDCCH transmission bandwidth covering band n100 and other bands.
· Define the applicability rules agnostic to bands and define the applicability rules based on DCI formats supported as defined by RAN1.
· As the current requirements for RLM and BFD are based on DCI format 1-0 which can include Coreset#0 but is not restricted to Coreset#0. The DCI format for defining RLM/BFD requirements for this WI should follow the same principles.
· For 3MHz:
· 3MHz channel BW with 12PRB transmission BW can only supports 12 PRB transmission BW. 
· RAN4 includes 12 PRB transmission BW in the PDCCH transmission parameters tables for RLM and BFD.
· 3MHz channel BW with 15 PRB transmission BW supports both 12 PRB PDCCH transmission BW (dedicated PDCCH coreset) and 15 PRB PDCCH transmission BW (PDCCH Coreset#0). 
· RAN4 includes 15 PRB transmission BW in the PDCCH transmission parameters tables for RLM and BFD.
· For 5 MHz:
· 5MHz channel BW with 20 PRB transmission BW supports both 20 PRB PDCCH transmission BW (PDCCH Coreset#0), and 18 PRB PDCCH transmission BW (dedicated PDCCH coreset).
· RAN4 includes 18 and 20 PRB transmission BWs in the PDCCH transmission parameters tables for RLM and BFD.
Example:
Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation for [less than 5MHz UE]
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (18 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]
	[3]

	Aggregation level (CCE)
	[4]
	[8]
	[8]
	[8]

	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
	15
	18
	20

	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





Sub-topic 1-2 Assistance information for PBCH is 12 or 20 PRBs
Sub-topic description 
RAN4 has been discussing whether it is necessary to include information regarding whether the PBCH is 12 or 20 PRBs in the measurement object or HO command.
Way forward from RAN4#108bis: 
Further check whether:
1) the SSB should be on sync raster for the scenario concerned in the WI, 
2) the SSB can also be on the channel raster.
Issue 1-2-1: Should RAN4 consider SSBs outside sync raster for measurement purposes in R18
· Proposals
· Option 1: RAN4 do not consider SSBs outside sync raster for measurement purposes in R18.
· Option 2: no other proposals.
· Recommended WF
· The WID does not include CA or DC in Rel-18. Therefore, it is proposed to agree on option 1.

Issue 1-2-2: Assistance information for PBCH is 12 or 20 PRBs
· Proposals
· Option 1: No need to include information regarding whether the PBCH is 12 or 20 PRBs in either MO or HO command. (Apple, Huawei, Qualcomm)
· Option 2: There is need to add the information of whether the SSB is 12 or 20 PRBs in the measurement object (MO) and/or in the handover (HO) command. (MTK)
· Recommended WF
· As Rel-18 WI does not include CA/DC and RAN4 will not address possible requirements related to these features in this release. 
· Agree on option 1. There is no need not include information regarding whether the PBCH is 12 or 20 PRBs in either MO or HO command.

[bookmark: _Hlk150277615]Sub-topic 1-3 Time to identify target NR cell for RRC connection re-establishment and RRC connection release with re-direction
Sub-topic description: 
In RAN4#108bis meeting RAN4 agreed following side conditions:
Agreement: 
-    Inter-frequency RRC connection re-establishment: 
· Side conditions for NR is target cell detection for RRC connection re-establishment is Es/Iot≥-4 dB.
-    Intra-frequency RRC connection re-establishment: 
· Side conditions for NR is target cell detection for RRC connection re-establishment is Es/Iot≥-6 dB.
-    RRC connection release with re-direction: 
· Side conditions for NR target cell detection for RRC connection release with re-direction is Es/Iot≥-4 dB.

Issue 1-3-1: Time to identify target NR intra-frequency cell for RRC connection re-establishment
· Proposals
· Option 1: Extend existing requirements by 3xTSMTC for the unknown intra-frequency cell.
· Option 2: No other proposal
· Recommended WF
· Agree option 1. The time to identify an unknown target NR intra-frequency cell for RRC connection re-establishment, Tidentify_intra_NR as defined in Table 6.2.1.2.1-1, is extended with 3xTSMTC where TSMTC is the periodicity of the SMTC occasion configured for the intra-frequency carrier.

Issue 1-3-2: Time to identify target NR inter-frequency cell for RRC connection re-establishment
· Proposals
· Option 1: Extend existing requirements by 2xTSMTC for the unknown inter-frequency cell.
· Option 2: No other proposal
· Recommended WF
· Agree option 1. The time to identify an unknown target NR inter-frequency cell for RRC connection re-establishment, Tidentify_inter_NR, i as defined in Table 6.2.1.2.1-2, is extended with 2xTSMTC, i where TSMTC, i is the periodicity of the SMTC occasion configured for the inter-frequency carrier. 

Issue 1-3-3: Time to identify target NR (inter-frequency) cell for RRC connection release with re-direction
· Proposals
· Option 1: Extend existing requirements by 2xTSMTC for the unknown inter-frequency cell.
· Option 2: No other proposal
· Recommended WF
· Agree option 1. The time to identify an unknown target NR inter-frequency cell for RRC connection release with re-direction, Tidentify-NR as defined in Table 6.2.3.2.1-1, is extended with 2xTrs where Trs it is the periodicity of the SMTC occasion configured.

Sub-topic 1-4 Applicability rule addition
Sub-topic description 
From RAN4#108bis WF:
Sub-topic 1-9 Applicability rule addition
Way forward: 
For a UE which supports only less than 5MHz CBW, discuss whether to add applicability rule of existing requirements for each of the requirements applicable for the less than 5 MHz UE.
Open issues and candidate options before meeting:
Issue 1-4: Add applicability rule of existing requirements for each of the requirements applicable for the less than 5 MHz UE:
· Proposals
· Option 1: Have applicability rule under each section supported by rel-18. (Nokia)
· Option 2: New section referring to the applicable requirements for rel-18. (Ericsson, Nokia)
· Option 3: only address the requirements impacted by < 5MHz (as done currently). (Nokia)
· Option 4: No need to specify separate requirements or applicable rules for a UE that only supports less than 5MHz BW.
· Recommended WF
· After discussions the issue is how to clarify which UE requirements are applicable for a UE which supports less than 5MHz. It was decided that for less than 5MHz BW no requirement related to CA would apply as the feature does not support CA in Rel-18. For this example, it should be clarified in the RAN4 specifications which requirements apply for less than 5MHz BW and hence also which do not apply.
· Moderator suggest more offline discussions.

Sub-topic 1-5 Specify the RLM OOS/BFD test cases for 15PRB BW without interleaved CCE to REG mapping
Sub-topic description 
From R4-2321003:
It has been observed in RAN1 that the PDCCH with AL=8 using 3symbol 15PRB CORESET0 with no interleaving can achieve better performance than the PDCCH with AL=8 using 3symbol 15PRB CORESET0 with interleaving and 2symbol 15PRB CORESET0. However, in legacy RLM OOS/BFD test cases, CCE to REG mapping for control channel RMC is specified as ‘interleaved’. So, we think that the RLM/BFD test cases for 15PRB BW should be specified without interleaved CCE to REG mapping.
Moderator comment: the Issue has been modified to initially address the related core requirements before discussing whether to define any test case.
Issue 1-5: Define RLM OOS/BFD requirements, where CCE to REG mapping for control channel RMC is specified as ‘non-interleaved’
· Proposals
· Option 1: Agree.
· Option 2: Do not agree.
· Recommended WF
· It is moderator understanding that the current test cases are defined with no interleaving because the core requirements (tables for PDCCH transmission parameters) have ‘Mapping from REG to CCE’ as ‘Distributed’. If RAN4 want to define test cases with non-distributed mapping also the related core requirements would need to be defined.


Sub-topic 1-6 Simulation results
Sub-topic description 
Several companies have also provided new simulation results for this meeting. RAN4 has earlier collected simulation results in an excel which is available in R4-2314274.
These results are results as contributed at RAN4#108 (Toulouse) by companies.
Moderator has identified new results for meeting in following contributions:
	R4-2320768
	Ericsson

	R4-2320770
	Ericsson

	R4-2320771
	Ericsson

	R4-2320929
	MediaTek inc.

	R4-2321003
	Qualcomm Incorporated



If companies are interested in capturing these new results - can companies please update the excel earlier used for collecting simulation results. It will be available on the server in same folder as the Topic summary.

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

	R4-2319788
	Nokia, Nokia Shanghai Bell
	Proposal 1: Consider Table 1 support in the definition of the test cases for < 5MHz.
Observation 1: We can observe:
•	n100 supports two transmission bandwidths 3MHz band and 5MHz.
•	For all bands (including n100) 3MHz BW supports 12 and 15 PRBs for PDCCH CORESET#0.
•	Dedicated CORESET configuration can only be configured {12, 18}.
•	Puncturing of 18 or 24 PRB to 15 PRB on dedicated CORESET has not been agreed by RAN1.
•	All other bands support only 3MHz band.
•	12 PRB PBCH is always used.
•	Legacy SSB is used for 20 PRB PBCH.
Proposal 2: N100 supports two types of 3MHz band and 5MHz while all other bands support only 3MHz band. Consider if each needs dedicated configuration.
Proposal 3: Define test for 5MHz Channel BW only for n100 band.
Proposal 4: For 3MHz channel bandwidth, 12 PRB and 15 PRB transmission BW shall be supported in tests.
Proposal 5: For 5MHz channel bandwidth only n100 20 PRB scenario need to be supported in tests.
Proposal 6: Discuss more if both Type 1 and Type 2 are needed in rel-18, and whether both types require support for 3MHz and 5MHz.
Proposal 7: For RLM/BFD, link recovery and SSB index reading test cases, one test case is defined for DRX and one test case is defined for non-DRX. Configurations for 12 PRB and 15 PRBs are supported under 3MHz configuration.
Proposal 8: Discuss first the supported scenarios, and then decided whether the definition for both type 1 and type 2 is justified.
Observation 2: 12 PRB Tx BW UE is required to support 15 PRB Tx BW for 3MHz channel BW.
Proposal 9: Include 12 PRB as a sub-test case instead of independent test cases
Proposal 10: Discuss whether to add:
a.	1 configuration for < 5MHz
b.	1 configuration for 5MHz and 1 configuration for 3MHz CBW (same as legacy)


	R4-2320014
	Huawei, HiSilicon
	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.

	R4-2320771
	Ericsson
	Proposal 1:  For UE supporting less than 5 MHz CBW along with other CBW, RAN4 to introduce following test case for testing the cell search in the HO. 
a. Intra-frequency handover to known cell
b. Intra-frequency handover to unknown cell
c. Inter-frequency handover from FR1 to FR1; unknown target cell
d. Inter-band inter-frequency handover 
Proposal 2:  For UE supporting less than 5 MHz CBW along with other CBW, RAN4 to introduce following test case for RLM.
a. Radio Link Monitoring Out-of-sync Test for FR1 PCell for SSB based RLM RS in non-DRX mode
b. Radio Link Monitoring Out-of-sync Test for FR1 PCell for SSB based RLM RS in DRX mode
c. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
d. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
Proposal 3:  For UE supporting less than 5 MHz CBW along with other CBW, RAN4 to introduce following tests for BFD and LR. 
a. BFD detection and LR test for FR1 PCell for SSB based RLM RS in non-DRX mode
b. BFD detection and LR test for FR1 PCell for SSB based RLM RS in DRX mode
Proposal 4:  For UE supporting less than 5 MHz CBW along with other CBW, RAN4 to introduce following intra/Inter-frequency measurement delay with index reading.
a. Intra-frequency: SA event triggered reporting tests without gap under non-DRX with SSB index reading
b. Intra- frequency: SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
c. Inter- frequency: SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
d. Inter- frequency: SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used
Proposal 5:  Measurement accuracy to be same as Rel-15 for UE supporting intra-frequency measurements of less than 5 MHz.
Proposal 6:  For UE supporting less than 5 MHz CBW along with other CBW, RAN4 to introduce following test for measurement accuracy.
a. SA: intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
b. SA inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
Proposal 7:  For UE supporting only less than 5 MHz CBW, RAN4 to define following test cases 
a. RRC Idle state mobility
i. Cell reselection to FR1 intra-frequency NR case
ii. Cell reselection to FR1 inter-frequency NR case
b. RRC connected state mobility
i. Intra-frequency handover to known cell
ii. Intra-frequency handover to unknown cell
iii. Inter-frequency handover from FR1 to FR1; unknown target cell
iv. Inter-band inter-frequency handover 
c. RRC Connection Mobility Control
i. Intra-frequency RRC Re-establishment in FR1
ii. 4-step RA type contention based random access test in FR1 for NR standalone
iii. 4-step RA type non-contention based random access test in FR1 for NR standalone
iv. Redirection from NR in FR1 to NR in FR1
d. UE transmit timing
i. UE Transmit Timing Test for FR1
ii. Timing advance adjustment accuracy
e. Radio Link Monitoring
i. Radio Link Monitoring Out-of-sync Test for FR1 PCell for SSB based RLM RS in DRX/non-DRX mode
ii. Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX/non-DRX mode
f. BFD
i. BFD detection and LR test for FR1 PCell for SSB based RLM RS in DRX/non-DRX mode
g. Intra-frequency measurements
i. SA event triggered reporting tests without gap under non-DRX
ii. SA event triggered reporting tests without gap under DRX
iii. SA event triggered reporting tests with per-UE gaps under non-DRX
iv. SA event triggered reporting tests with per-UE gaps under DRX
v. SA event triggered reporting tests without gap under non-DRX with SSB index reading
vi. SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
h. Inter-frequency measurements
i. SA event triggered reporting tests for FR1 without SSB time index detection when DRX is not used
ii. SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used
iii. SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
iv. SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used
i. L1-RSRP reporting	
i. SSB based L1-RSRP measurement when DRX is not used
ii. SSB based L1-RSRP measurement when DRX is used
j. Measurement performance 
i. SA: intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
ii. SA inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
k. L1-RSRP measurement for beam reporting
i. SSB based L1-RSRP measurement
Proposal 8:  [bookmark: _Hlk150353084]RAN4 to define new RMC table for PDSCH, RMSI, and UE specific PDCCH. The tables discussed above can be taken as baseline.
Proposal 9:  [bookmark: _Hlk150353186]RAN4 to define new OCNG table which is similar as legacy table. The table discussed above can be taken as baseline.
Proposal 10:  Io values should be used for 2.16 MHz and 2.7 MHz. New Io values to be discussed during CR phase.
Proposal 11:  RAN4 to introduce new test cases in the new section for the UE supporting only less than 5 MHz CBW. The new section to capture only differential config and details w.r.t legacy test


	R4-2320772
	Ericsson
	Simulation results.
To be captured in the simulation results excel.

	R4-2320930
	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:
	· 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.
· Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode PDCCH 12 PRBs UE.
· Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode with PDCCH 15 PRBs UE.
· 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:
	· 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.
· 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:
	· SA event triggered reporting tests without gap under non-DRX with SSB index reading for 12 PRBs of PBCH UE.
· SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading for 12 PRBs PBCH UE.






Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issues open from RAN4#108bis meeting:
[bookmark: _Hlk150335959]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 2-2 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.

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.

[bookmark: _Hlk150336083]Sub-topic 2-4 Use of DRX and non-DRX in test cases
Way forward:
For 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?

Sub-topic 2-5 HO test cases
Way forward:
Further discuss and decide the introduction of HO test cases for UE type 1 and 2 as mentioned in subtopic 2-3.

[bookmark: _Hlk150336158]Sub-topic 2-6 RLM test cases
Way forward:
Further discuss and decide the introduction of RLM test cases for UE type 1 and 2 as mentioned in subtopic 2-3.

Sub-topic 2-7 BFD and CBD test cases
Way forward:
Further discuss and decide the introduction of BFD and CBD test cases for UE type 1 and 2 as mentioned in subtopic 2-3

Sub-topic 2-8 Intra-frequency measurement delay with index reading test cases
Way forward:
Further discuss and decide the introduction of measurement delay with index reading test cases for UE type 1 and 2 as mentioned in subtopic 2-3

Sub-topic 2-9 12 PRB test cases
Way forward:
Should the 12 PRB test cases be included as a sub-test case instead of independent test cases?

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.

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

Sub-topic 2-1 Tests for different CBW
Sub-topic description:
Way forward from 108bis:
Further discuss whether a UEs supporting 12 RB bandwidth also shall support 15 RB bandwidth configuration, at least in rel-18.
Way forward:
Should the 12 PRB test cases be included as a sub-test case instead of independent test cases?
RAN1 has defined two channel bandwidths:
· 3MHz CBW
· 5MHz CBW
Additionally, RAN1 has defined following transmission bandwidth options:
· 3MHZ:
· 12 PRB
· 15 PRB
· 5MHZ:
· 20 PRB
For this Issue RAN4 need to discuss and decide on test cases for the defined channel bandwidths and additionally the supported transmission bandwidths.
Issue 2-1-1: RAN4 to define test cases for 3MHZ and 5MHZ channel bandwidths for a UE supporting [NR_FR1_lessthan_5MHz_BW]?:
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 2-1-2: RAN4 to define test cases for 3MHZ for both 12 PRB and 15 PRB transmission bandwidth for a UE supporting [NR_FR1_lessthan_5MHz_BW]?:
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

[bookmark: _Hlk150338925]Issue 2-1-3: RAN4 to define test cases for 5MHZ for both 18 PRB and 20 PRB transmission bandwidth for a UE supporting [NR_FR1_lessthan_5MHz_BW]?:
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Sub-topic 2-2 Test cases for UE supporting [NR_FR1_lessthan_5MHz_BW]
Sub-topic description 
Way forward from 108bis:
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.
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.

RAN4 need to discuss how to introduce test cases for testing UE requirements for a UE supporting [NR_FR1_lessthan_5MHz_BW]. 
RAN4 need to define how to test following:
· Test of new UE requirements specified for a UE supporting [NR_FR1_lessthan_5MHz_BW] in 3MHZ CBW.
· [bookmark: _Hlk150342293]Test of new UE requirements specified for a UE supporting [NR_FR1_lessthan_5MHz_BW] in 5MHZ CBW.
· Applicable of test cases for a UE supporting [NR_FR1_lessthan_5MHz_BW] in 3MHz CBW and 5MHz CBW.
To facilitate the test case discussion following it is proposed to define Type-1 and Type-2 UEs as well as Class-1 and Class-2 test cases as follows:
· Type-1 UE: support [NR_FR1_lessthan_5MHz_BW] CBW (3MHz and 5MHz) and normal CBW.
· Type-2 UE: support only [NR_FR1_lessthan_5MHz_BW] CBW (3MHz and 5MHz).
· Class-1 test case: is a test case for testing Core requirements developed and applicable only for a UE supporting [NR_FR1_lessthan_5MHz_BW].
· [bookmark: _Hlk150346515]Class-2 test case: is a test case for testing reused/existing core requirements which are also applicable for a UE supporting [NR_FR1_lessthan_5MHz_BW].
Based on these definitions, RAN4 would discuss test cases and the test case applicability for each of the UE types. RAN4 would need to discuss and agree which test cases each UE type would need to execute. For example:
1) Type-1 UE: Pass Class-1 TCs (using [NR_FR1_lessthan_5MHz_BW] CBW) and Class-2 TCs (using either CBWs)
2) [bookmark: _Hlk150350103][bookmark: _Hlk150346222]Type-2 UE: Pass Class-1 and Class-2 TCs (only using [NR_FR1_lessthan_5MHz_BW] CBW)
Based on the company proposals and moderator additions:
Issue 2-2-1: Define test case classes:  
· Proposals
· Option 1: RAN4 to define 2 classes of test cases for operation with 3MHz.
· [bookmark: _Hlk150352008]Option 2: RAN4 to define 2 classes of test cases for operation with [NR_FR1_lessthan_5MHz_BW].
· Recommended WF
· More discussion needed. However, test cases are defined for UE supporting the feature [NR_FR1_lessthan_5MHz_BW], which includes 3MHz and 5MHz CBW.

Issue 2-2-2: Define Class-1 test case as follows:  
· Proposals
· Option 1: Class-1 test case: is a test case for testing Core requirements developed and applicable only for a UE supporting [NR_FR1_lessthan_5MHz_BW].
· Option 2: Class 1 is for dedicated core requirements.
· Recommended WF
· Both options should be rather similar. It seems helpful for progressing the discussion to define Class-1 TCs and moderator suggest introducing these for the purpose of discussion.

Issue 2-2-3: Define Class-2 test case as follows:  
· Proposals
· Option 1: Class-2 test case: is a test case for testing reused/existing core requirements which are also applicable for a UE supporting [NR_FR1_lessthan_5MHz_BW].
· Option 2: Class 2 is for reused core requirements.
· Recommended WF
· Both options should be rather similar. It seems helpful for progressing the discussion to define Class-2 TCs and moderator suggest introducing these for the purpose of discussion.

Issue 2-2-4: General test case applicability for a UE supporting [NR_FR1_lessthan_5MHz_BW] is as follows:  
· Proposals
· Option 1: A UE supporting [NR_FR1_lessthan_5MHz_BW] needs to:
· pass Class 1 test cases, and 
· pass Class 2 test cases.
· Option 2:  
· Recommended WF
· Discuss.

Issue 2-2-5: RAN4 to define applicability of testing of Type-1 UEs as follows:  
· Proposals
· Option 1: 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.
· Option 2: A Type-1 UE which support [NR_FR1_lessthan_5MHz_BW] CBW (3MHz and 5MHz) and normal CBW, need to:
· pass Class 1 test cases for [NR_FR1_lessthan_5MHz_BW] CBW uisng [NR_FR1_lessthan_5MHz_BW] CBW, and
· pass Class 2 test cases using either [NR_FR1_lessthan_5MHz_BW] CBW or normal CBW. 
· Recommended WF
· Note: Option 2 is added by moderator.
· Options seem very similar, while the detailed wording might need further clarification.

Issue 2-2-6: RAN4 to define applicability of testing of Type-2 UEs as follows:  
· Proposals
· Option 1: Type-2 UE needs to pass both Class 1 and 2 test cases for 3MHz CBW.
· Option 2: Type-2 UE need to pass Class-1 and Class-2 TCs using [NR_FR1_lessthan_5MHz_BW] CBW).
· Recommended WF
· Note: option is added by moderator.
· Options seem very similar, while the detailed wording might need further clarification.

Sub-topic 2-3 Method for introducing test cases
Sub-topic description 
RAN4#108bis outcome:
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)
RAN4 need to discuss how to define which test cases applies for a UE supporting [NR_FR1_lessthan_5MHz_BW] based on the current agreements. Is would need to be defined which new and legacy test cases are applicable for a UE supporting [NR_FR1_lessthan_5MHz_BW].
Issue 2-3: Method for introducing test cases
· Proposals
· Option 1: Define applicability rules for identified test cases applicable for a UE supporting [NR_FR1_lessthan_5MHz_BW].
· Option 2: RAN4 to introduce new test cases in the new section for the UE supporting only less than 5 MHz CBW. The new section to capture only differential config and details w.r.t legacy test

· Recommended WF
· Discuss

Sub-topic 2-4 Introduction of test cases 
Sub-topic description 
There will be a need for introduction of test case and change of existing test cases:
· new test cases for testing new core requirements agreed and defined for a UE supporting [NR_FR1_lessthan_5MHz_BW]. 
· Additionally, UE supporting [NR_FR1_lessthan_5MHz_BW] need to fulfil some of the existing requirements however with some updates due to the used transmission BW. 
· And then some of the existing test cases do also apply for the UE supporting [NR_FR1_lessthan_5MHz_BW]. These could apply without changes.
RN4 need to discuss how to handle the introduction of new tests and modification of existing tests which can be re-used for a UE supporting [NR_FR1_lessthan_5MHz_BW].
Issue 2-4-1: Introduction of new test cases applicable for UEs supporting [NR_FR1_lessthan_5MHz_BW]:
· Proposals
· Option 1: Create new sections for newly introduced tests.
· Option 2: 
· Recommended WF
· Agree Option 1

Issue 2-4-2: Modifications of existing test cases applicable for UEs supporting [NR_FR1_lessthan_5MHz_BW]:
· Proposals
· Option 1: Use existing sections adding new test configuration and new test requirement.
· Option 2: new test cases in the new section for the UE supporting only less than 5 MHz CBW. The new section to capture only differential config and details w.r.t legacy test
· Recommended WF
· Agree Option 2

[bookmark: _Hlk150354013]Sub-topic 2-5 L3 and L1 accuracy requirements
Sub-topic description 
Way forward from RAN4#108bis:
Further discuss if existing SSB based L3 and L1 accuracy requirements applies for less than 5MHz BW UE.
From R4-2320014:
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.
Issue 2-5: L3 and L1 measurement accuracy requirements
· Proposals
· Option 1: Existing SSB based L3 and L1 accuracy requirements apply for less than 5MHz BW, and no new accuracy requirement is needed.
· Option 2: 
· Recommended WF
· Agree option 1.
· Agreement:
· Existing SSB based L3 measurement accuracy requirements apply for a UE supporting [NR_FR1_lessthan_5MHz_BW] in 3MHz and 5MHz channel bandwidths.
· Existing SSB based L1 measurement accuracy requirements apply for a UE supporting [NR_FR1_lessthan_5MHz_BW] in 3MHz and 5MHz channel bandwidths.

Sub-topic 2-6 Use of DRX and non-DRX in test cases
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-6: Use of DRX and non-DRX in test cases:
· Proposals
· Option 1: yes
· Option 2: no
· Recommended WF
· Continue discussion directly in the detailed test case list discussion.

Sub-topic 2-7 HO test cases
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-7: HO test cases:
· Proposals
· Option 1: Introduce intra-frequency handover test case(s)
· Option 2: Introduce inter-frequency handover test case(s)
· Recommended WF
· Continue discussion directly in the detailed test case list discussion.

Sub-topic 2-8 RLM test cases
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-8: RLM test cases
· Proposals
· Option 1: Introduce RLM OoS and IS in DRX mode.
· Option 2: Introduce RLM OoS and IS in non-DRX mode.
· Recommended WF
· Continue discussion directly in the detailed test case list discussion.

[bookmark: _Hlk150352694]Sub-topic 2-9 BFD and CBD test cases
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-9: BFD and CBD test cases
· Proposals
· Option 1: Introduce BFD detection and LR test for FR1 PCell for SSB based RLM RS in non-DRX mode.
· Option 2: Introduce BFD detection and LR test for FR1 PCell for SSB based RLM RS in non-DRX mode.
· Recommended WF
· Continue discussion directly in the detailed test case list discussion.

Sub-topic 2-10 Intra-frequency measurement delay with index reading test cases
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-10: Intra/inter-frequency measurement delay with index reading test cases
· Proposals
· Option 1: Introduce Intra-frequency measurement delay with index reading test cases with:
· Gaps & no DRX
· No gaps & no DRX
· Option 2: Introduce Inter-frequency measurement delay with index reading test cases with
· Gaps & no DRX
· No gaps & no DRX
· Recommended WF
· Continue discussion directly in the detailed test case list discussion

Sub-topic 2-11 Define new RMC table for PDSCH, RMSI, and UE specific PDCCH.
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-11: new RMC table for PDSCH, RMSI, and UE specific PDCCH:
· Proposals
· Option 1: yes
· Option 2: no
· Recommended WF
· Discuss.

Sub-topic 2-12 Define new OCNG table.
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-12: new RMC table for PDSCH, RMSI, and UE specific PDCCH:
· Proposals
· Option 1: yes
· Option 2: no
· Recommended WF
· Discuss.


