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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.
Recommendation of topics to be discussed online:

Moderator do not see a great need to present any paper. Group can directly discuss the open issues.

Measurements:
RAN4#107 outcome:
Issue 1-3: L1 Measurement requirements:
Agreement: RAN4 will define SSB-based L1 measurement requirements.
Way forward: Define CSI-RS-based measurement requirements
-	Option 1: RAN4 will define CSI-RS-based L1 measurement requirements
-	Option 2: RAN4 will not define CSI-RS-based L1 measurement requirements in this release
Related Open issue in RAN4#108:
Issue 1-1: Define CSI-RS-based L1 measurement requirements?

Radio Link Monitoring:
Moderator comment: 
· Following RLM Issues:
· 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1-12 and 1-13 
· and following Link Recovery Procedure Issues:
· 1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 1-25, 1-26 and 1-27. 
· addresses related open issues.
· For Issues 1-6 and 1-7 (and 1-20 and 1-21) the aspect of deprioritising CSI-RS-based PDDCH transmission parameters requirements should be discussed firstly.
· For Issues 1-11, 1-12, 1-15 and 1-16 [and 1-25, 1-26, 1-29 and 1-30] the aspect of deprioritising CSI-RS-based PDDCH transmission parameters requirements should be discussed firstly.

CSI-RS-based PDDCH transmission parameters requirements (Issues 1-6 and 1-7 [and 1-20 and 1-21])
Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM, BFD and CBD

The BW in hypothetical PDCCH transmission parameters (Issues 1-5, 1-6 and 1-7 [and 1-19, 1-20 and 1-21])
RAN4#107 outcome:
Agreement: For 3MHz case, and band n100 the BW is 12PRBs for SSB based RLM. 
Agreement: For 5MHz case the BW is 24PRBs for SSB based RLM
FFS for other bands with 3MHz CBW
Related Open issues in RAN4#108:
Issue 1-5: The BW in hypothetical PDCCH transmission parameters for SSB-based RLM in other bands than n100 with 3MHz CBW?
Issue 1-6: The BW in hypothetical PDCCH transmission parameters for CSI-RS based RLM in bands with 3MHz CBW?
Issue 1-7: The BW in hypothetical PDCCH transmission parameters for CSI-RS based RLM in bands with 5MHz CBW?

PDCCH transmission parameters (Issues 1-8 and 1-9 [and 1-22 and 1-23])
1) For 5MHz CBW :
· Aggregation level (CCE) for RLM OOS/IS and BFD?
· Number of control OFDM symbols for RLM OOS/IS and BFD?
2) For 3MHz CBW :
· Aggregation level (CCE) for RLM OOS/IS and BFD?
· Number of control OFDM symbols for RLM OOS/IS and BFD?
· RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance.

Evaluation periods (Issues 1-10, 1-11, 1-12, 1-14, 1-15 and 1-16 [and 1-24, 1-25, 1-26, 1-28, 1-29 and 1-30])
· SSB-based OOS in 3MHz
· CSI-RS based OOS in 5MHz
· CSI-RS based OOS in 3MHz
· SSB-based IS in 3MHz
· CSI-RS based IS in 5MHz
· CSI-RS based IS in 3MHz

Link Recovery Procedure (CBD):
Evaluation periods for CBD (Issues 1-28, 1-29 and 1-30
· SSB-based CBD in 3MHz
· CSI-RS based CBD in 5MHz
· CSI-RS based CBD in 3MHz

If above issues are resolved discussion can directly address following:
· Issue 1-31
· Issue 1-34
· Issue 1-35
· Issue 1-32
· Issue 1-33

In RAN4#107 following agreements were reached and captured in the WF [R4-2310039]:
Measurements:
Issue 1-1: Priority for L3 measurements
[bookmark: _Hlk142992509]Agreement: RAN4 will define both intra-frequency and inter-frequency measurement requirements
Issue 1-2: L3 Measurement requirements:
[bookmark: _Hlk142992541]Agreement: RAN4 will define SSB-based L3 measurement requirements. RAN4 will not define CSI-RS based L3 measurement requirements
Issue 1-3: L1 Measurement requirements:
Agreement: RAN4 will define SSB-based L1 measurement requirements.
Issue 1-4: L1-SINR measurement requirements:
Agreement: RAN4 will not define L1-SINR measurement requirements

Radio Link Monitoring
Issue 1-5: The BW in Hypothetical PDCCH transmission parameters:
Agreement: For 3MHz case, and band n100 the BW is 12PRBs for SSB based RLM. 
Agreement: For 5MHz case the BW is 24PRBs for SSB based RLM
Issue 1-7: RLM OOS evaluation period:
Agreement: For SSB-based OOS in 5MHz, RAN4 will keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB for CBW less then 5MHz
Issue 1-9: RLM IS evaluation period:
Agreement: For SSB-based IS in 5MHz, RAN4 will keep the existing SSB based RLM evaluation periods TEvaluate_in_SSB for CBW less then 5MHz

Link Recovery Procedures
During the online session is was agreed that the agreements made for RLM can be applied also for link recovery procedures.
Issue 1-11: The BW in Hypothetical PDCCH transmission parameters:
Agreement: For 3MHz case, and band n100 the BW is 12PRBs for SSB based Link recovery procedure. FFS for other bands with 3MHz CBW 
Agreement: For 5MHz case the BW is 24PRBs for SSB based Link Recovery Procedure
Issue 1-12: Beam Failure Detection evaluation period:
Agreement: For SSB-based BFD in 5MHz, RAN4 will keep the existing SSB based BFD evaluation periods TEvaluate_BFD_SSB for CBW less then 5MHz
Issue 1-14: Candidate beam detection evaluation period:
Agreement: For SSB-based CBD in 5MHz, RAN4 will apply the existing SSB based CBD evaluation period TEvaluate_CBD_SSB for CBW less then 5MHz.

CGI Reading
Agreement: 
· RAN4 will not define new CGI reading requirements
· RAN4 agreed that the legacy CGI reading requirements do not apply


And open issues to be discussed in this meeting based on the open issues from RAN4#107:
Measurements:
Issue 1-3: L1 Measurement requirements:
Way forward: Define CSI-RS-based measurement requirements
-	Option 1: RAN4 will define CSI-RS-based L1 measurement requirements
-	Option 2: RAN4 will not define CSI-RS-based L1 measurement requirements in this release

Radio Link Monitoring
Issue 1-5: The BW in Hypothetical PDCCH transmission parameters:
FFS for other bands with 3MHz CBW
Issue 1-6: PDCCH transmission parameters changes:
Way forward: Reduce aggregation level (CCE) or to increase the number of control OFDM symbols from 2 to 3
-	Option 1: Agree (please include further details)
-	Option 2: Other (please describe detailed proposal)
Issue 1-7: RLM OOS evaluation period:
Way forward: FFS For SSB-based OOS in 3MHz, RAN4 will keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB for CBW less then 5MHz
Way forward: For CSI-RS based OOS in 3MHz and 5MHz
-	Option 1: Legacy OOS evaluation period
-	Option 2: Extend the CSI-RS based RLM evaluation period TEvaluate_out_CSI-RS for CBW less then 5MHz, where Mout = [30] (=1.5*20) for OOS for CSI-RS within the channel bandwidth below 24RB
-	Option 3: Other
Issue 1-9: RLM IS evaluation period:
Way forward: FFS for SSB-based IS in 3MHz, RAN4 will keep the existing SSB based RLM evaluation periods TEvaluate_in_SSB for CBW less then 5MHz
Way forward: For CSI-RS based IS in 3MHz and 5MHz
-	Option 1: Legacy IS evaluation period
-	Option 2: Extend the CSI-RS based RLM evaluation period TEvaluate_in_CSI-RS for CBW less then 5MHz, where Mout = [30] (=1.5*20) for OOS for CSI-RS within the channel bandwidth below 24RB
-	Option 3: Other

Link Recovery Procedures
Issue 1-11: The BW in Hypothetical PDCCH transmission parameters:
FFS for other bands with 3MHz CBW 
Issue 1-12: Beam Failure Detection evaluation period:
Way forward: FFS for SSB-based BFD in 3MHz, RAN4 will keep the existing SSB based BFD evaluation periods TEvaluate_BFD_SSB for CBW less then 5MHz
Way forward: For CSI-RS based BFD in 3MHz and 5MHz
-	Option 1: Legacy BFD evaluation period
-	Option 2: Extend the CSI-RS based BFD evaluation period TEvaluate_BFD_CSI-RS for CBW less then 5MHz, where Mout = [30] (=1.5*20) for BFD for CSI-RS within the channel bandwidth below 24RB
-	Option 3: Other
Issue 1-14: Candidate beam detection evaluation period:
Way forward: FFS for SSB-based CBD in 3MHz, RAN4 will apply the existing SSB based CBD evaluation period TEvaluate_CBD_SSB for CBW less then 5MHz.
Way forward: For CSI-RS based CBD in 3MHz and 5MHz
-	Option 1: Legacy CBD evaluation period
-	Option 2: Extend the CSI-RS based CBD evaluation period TEvaluate_CBD_CSI-RS for CBW less then 5MHz, where MBFD = [5] (= 1.5*3) for CSI-RS within the channel bandwidth below 24RB
-	Option 3: Other

MIB/PBCH Reading
Issue 1-16: Soft Combining
Way forward: Soft Combining
-	Companies are encouraged to collect simulation results with and without soft combining to assess the performance impacts and make the decision then.

BW for PBCH in HO command
Issue 1-17: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command
Way forward: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command
-	Option 1: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command
-	Option 2: BW for PBCH (e.g., 12 PRBs) of target cell need not be provided to UE in HO command
-	Option 3: FFS

Side Conditions
Issue 1-18: Use side condition Es/Iot≥-4 dB for NR target cell detection
Way forward: Use side condition Es/Iot≥-4 dB for NR target cell detection
-	Option 1: Use side condition Es/Iot≥-4 dB for target NR cell detection for RRC connection re-establishment and RRC connection release with re-direction
-	Option 2: Other

Topic #1: Remaining 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

	R4-2311321
	Apple
	Proposal 1: For 3MHz case of all bands, the hypothetical BW in PDCCH transmission parameters can be reduced to 12PRBs for both SSB based RLM and CSI-RS based RLM.
[bookmark: _Hlk143000332]Proposal 2: For 5MHz CBW, the hypothetical BW in PDCCH transmission parameters for CSI-RS based RLM can be reduced to 24PRBs.
Proposal 3: For the AL and symbol number in PDCCH transmission parameters in RLM OOS:
· For 3MHz CBW, AL=4 is adopted, and no need to change current symbol number (symbol_num=2).
· For 5MHz CBW, no need to change current AL (AL=8) and symbol number (symbol_num=2).
Proposal 4: For the OOS/IS evaluation period in RLM:
· Existing SSB-based OOS/IS evaluation period can be reused for both 3MHz CBW and 5MHz CBW. 
· Existing CSI-RS-based OOS/IS evaluation period can be reused for 5MHz CBW. 
· CSI-RS-based OOS/IS evaluation period shall be extended by factor of 1.5 for 3MHz CBW (option 2 in last meeting):
· Extend the CSI-RS based RLM OOS evaluation period TEvaluate_out_CSI-RS for CBW less than 5MHz, where Mout = [30] (=1.5*20) for CSI-RS within the channel bandwidth below 24RB
· Extend the CSI-RS based RLM IS evaluation period TEvaluate_in_CSI-RS for CBW less than 5MHz, where Min = [15] (=1.5*10) for CSI-RS within the channel bandwidth below 24RB
Proposal 5: the hypothetical PDCCH transmission parameters for 3MHz CBW and 5MHz CBW can be different:
· Existing PDCCH transmission parameters for OOS/IS can be reused for 5MHz CBW. 
· PDCCH transmission parameters for OOS/IS for 3MHz CBW can be revised based on above proposal 1~4.
Proposal 6: the agreements made for RLM OOS can be applied also for BFD procedure.
Proposal 7: similar as RLM, for the BFD/CBD evaluation period:
· Existing SSB-based BFD and CBD evaluation period can be reused for both 3MHz CBW and 5MHz CBW. 
· Existing CSI-RS-based BFD and CBD evaluation period can be reused for 5MHz CBW. 
· CSI-RS-based BFD evaluation period shall be extended by factor of 1.5 for 3MHz CBW (option 2 in last meeting):
· Extend the CSI-RS based BFD evaluation period TEvaluate_BFD_CSI-RS for CBW less than 5MHz, where MBFD = [15] (=1.5*10) for CSI-RS within the channel bandwidth below 24RB.
· Extend the CSI-RS based CBD evaluation period TEvaluate_CBD_CSI-RS for CBW less than 5MHz, where MCBD = [5] (=1.5*3) for CSI-RS within the channel bandwidth below 24RB.
Proposal 8: The reduced BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command. 
Proposal 9: 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


	R4-2312852
	Huawei, HiSilicon
	Proposal 1m: RAN4 to define CSI-RS-based L1 measurement requirements
· Legacy core requirements are reused 
· RAN4 to discuss accuracy requirements in Perf part based on 12 PRB 
Proposal 2: For SSB and CSI-RS based RLM for 3MHz CBW
· hypothetical PDCCH BW is 12 PRB 
· hypothetical PDCCH aggregation level is 4/[TBD] for OOS/IS
· hypothetical PDCCH symbol number is 2 
Proposal 3: For both SSB and CSI-RS based RLM (both OOS and IS), existing evaluation period requirements are reused. RAN4 to discuss Qout/Qin level and margin for testing in Perf part.
Proposal 4: For SSB and CSI-RS based BFD for 3MHz CBW
· hypothetical PDCCH BW is 12 PRB 
· hypothetical PDCCH aggregation level is 4
· hypothetical PDCCH symbol number is 2 
Proposal 5: For both SSB and CSI-RS based BFD/CBD, existing evaluation period requirements are reused. RAN4 to discuss Qout level and margin for testing in Perf part.
Proposal 6: Requirements for SBI reading and PBCH decoding are derived based on the assumption of single shot measurement.
Proposal 7: BW for PBCH (e.g., 12 PRBs) of target cell need not be provided to UE in HO command.
Proposal 8: RAN4 to discuss whether core requirements for re-establishment and re-direction needs to be updated for less than 5MHz.


	R4-2313053
	MediaTek inc.
	Proposal 1:RAN4 can deprioritize the CSI-RS-based L1 measurement requirements in this release.
Proposal 2:RAN4 can deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM, BFD and CBD in this release.
Proposal 3:RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance.
Proposal 4:RAN4 shall ask RAN2 to add information on whether the PBCH is 12 or 20 PRBs in the handover command.
[bookmark: _Hlk143014454]Proposal 5:RAN4 shall ask RAN2 to add information on whether the PBCH is 12 or 20 PRBs in the measurement object (MO).
Proposal 6: One-shot detection is not sufficient to detect MIB with both 20 PRB and 12 PRB bandwidth, hence, RAN4 should allow additional samples for measurements and allow higher SINR threshold.
Proposal 7: The minimum SINR threshold to achieve 99% MIB detection rate with 12 PRB bandwidth is equal to -4 dB.


	R4-2313188
	Nokia, Nokia Shanghai Bell
	Observation 1: To summarise, RAN1 has made the following agreements for CORESET#0 on 3 MHz channel BW:
·	For CORESET#0 transmission bandwidth on 3 MHz CBW, both 12 PRBs and 15 PRBs are supported
·	In case of CORESET#0 of 12PRBs, 𝑁RB CORESET = 12 is indicated and no puncturing is applied
·	In case of CORESET#0 of 15 PRBs, the 𝑁RB CORESET = 24 CORESET#0 is punctured. Both interleaved (legacy interleaver size of R=2) and non-interleaved mapping are supported
·	For CORESET#0, the supported numbers of OFDM symbols are 2 and 3
·	REG bundle size = 6
Proposal 1: For SSB based radio link monitoring, Table 8.1.2.1-1 (out-of-sync) and Table 8.1.2.1-2 (in-sync) are updated for 12 PRB case and 15PRB case respectively.
Observation 2: AL8 cannot be used for 12RB CCE-to-REG mapping.
Proposal 2: For 15 RB case RLM and BFD, PDCCH BW is reduced to 15 RBs, non-interleaved allocation is used. Additionally, 3 OFDM symbols are used for out-of-sync.
Observation 3: For such changes, SNR increase is less than 1 dB for 8 CCE.
Proposal 3: For 12 RB case, PDCCH BW is reduced to 12 RBs and 8 CCE is replaced with 4 CCEs.
Proposal 4: Keep the existing side condition Es/Iot≥-6 dB for NR target cell detection
Proposal 5: BFD requirement table uses the same parameters as RLM
Observation 4: For DMRS detection, single SSB detection is sufficient for 12-RB PBCH down to –8 dB SNR. Soft combining can be left up to UE implementation
Proposal 6: Feasible operating point / delay is selected based on non-coherent or max correlation results.  Any implementation with similar performance is allowed.
Proposal 7: RAN4 to discuss about MIB reading simulation results for 3km/h and 500km/h, and the impact of soft combining.
Proposal 8: Soft combining is assumed for MIB reading.
Observation 5: Nokia has shown through our simulations that with the use of soft combining performance gains of approximately 6 dB can be achieved
Proposal 9: We propose RAN4 to introduce MIB requirements based on a performance achieved in the Nokia simulations.
Proposal 10: Feasible MIB-reading delay is selected based on soft combining results. Any implementation with similar performance is allowed


	R4-2313692
	Ericsson
	Proposal 1:  RAN4 not to define CSI-RS based L1-RSRP measurement requirements
SIB and MID reading
Proposal 2:  For 15 PRB, at least 2 SSB are required to achieve 99% successful decoding of the SSB Index reading under SNR side condition of -6dB.
Proposal 3:  For 12 PRB, at least 2 SSB are required to achieve 99% successful decoding of the SSB Index reading under SNR side condition of -6dB
Proposal 4:  For 12 and 15 PRB for HST scenario, at least 1 SSB is required to achieve 99% successful decoding of the SSB Index reading under SNR side condition of -8dB.
Proposal 5:  For 15 PRB punctured SSB, 6 SSB are required to achieve 99% successful decoding of the MIB under SNR side condition of -4dB.
Proposal 6:  For 12 PRB punctured SSB, 8 SSB are required to achieve 99% successful decoding of the MIB under SNR side condition of -4dB. 
Proposal 7:  For 12 and 15 PRB for HST scenario, at least 1 SSB is required to achieve 99% successful decoding of the MIB reading under SNR side condition of -8dB.
RLM:
Proposal 8:  For 3MHz case, for band n100 and other bands, the BW is 12PRBs for SSB based RLM.
Proposal 9:  RAN4 to agree on reducing aggregation level to 4 for PDCCH transmission parameters for 3MHz channel BW.
Proposal 10:  For SSB-based OOS in 3MHz, RAN4 will keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB for CBW less then 5MHz
Proposal 11:  RAN4 should extend the CSI-RS based RLM evaluation period TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS for CBW less then 5MHz, where Mout = [30] (=1.5*20) for OOS and Mout = [15] (=1.5*10) for IS for CSI-RS within the channel bandwidth below 24RB.
Link recovery:
Proposal 12:  Principles of PDCCH parameters change and evaluation period change of RLM to be applied for BFD too. 
Proposal 13:  For SSB-based BFD in 3MHz, RAN4 will keep the existing SSB based BFD evaluation periods TEvaluate_BFD_SSB for CBW less then 5MHz
Proposal 14:  RAN4 should extend the CSI-RS based BFD evaluation period TEvaluate_BFD_CSI-RS for CBW less then 5MHz, where MBFD = [15] (=1.5*10) for CSI-RS within the channel bandwidth below 24RB. 
Proposal 15:  RAN4 apply the existing SSB based CBD evaluation period TEvaluate_CBD_SSB for CBW of 3MHz.
Proposal 16:  RAN4 should extend the CSI-RS based CBD evaluation period TEvaluate_CBD_CSI-RS for CBW less then 5MHz, where MBFD = [5] (= 1.5*3) for CSI-RS within the channel bandwidth below 24RB.
Measurements:
Proposal 17:  RAN4 apply the existing SSB based L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB for CBW less then 5MHz.


	R4-2313705
	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 determined based on the target cell side condition of Es/Iot≥-4 dB.




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 1-1 Measurements
Sub-topic description:
In RAN4#107 it was agreed that RAN4 will define both intra-frequency and inter-frequency L3 measurement requirements. It was agreed that RAN4 will only define SSB-based L3 measurement requirements.
Additionally, RAN4 agreed to define SSB-based L1 measurement requirements while not defining L1_SNIR measurement requirements.
Open issue from RAN4#107 meeting is whether to define CSI-RS-based L1 measurement requirements.	
Open issues and candidate options before meeting:
Issue 1-1: Define CSI-RS-based L1 measurement requirements?
· Proposals
· Option 1: RAN4 will define CSI-RS-based L1 measurement requirements.
· Huawei,
· Option 2: RAN4 will not define CSI-RS-based L1 measurement requirements in this release.
· MTK, Ericsson, Nokia
· Recommended WF
· More discussion needed.

Issue 1-2: Legacy core requirements are reused for CSI-RS-based L1 measurement?
· Proposals
· Option 1: Legacy core requirements are reused.
· Huawei,
· Option 2: Other.
· Recommended WF
· More discussion needed. Issue depends on Issue 1-1.

[bookmark: _Hlk142993173]Issue 1-3: RAN4 to discuss accuracy requirements for CSI-RS-based L1 measurements in Perf part based on 12 PRB?
· Proposals
· Option 1: The accuracy requirements in Perf part will be derived based on 12 PRB.
· Huawei,
· Option 2: Other.
· Recommended WF
· More discussion needed. Issue depends on Issue 1-1.

Issue 1-4: SSB based L1-RSRP measurement period?
· Proposals
· Option 1: Apply the existing SSB based L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB for CBW less then 5MHz.
· Ericsson
· Option 2: Other.
· Recommended WF
· More discussion needed.

Sub-topic 1-2 Radio Link Monitoring
Sub-topic description 
In RAN4#107 progressed on several open issues:
Regarding the BW in Hypothetical PDCCH transmission parameters RAN4 agreed that for 3MHz case, and band n100 the BW is 12PRBs for SSB based RLM. RAN1 decided that for other bands with 3MHz CBW RAN1 agreed:
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 
For 5MHz case RAN4 agreed that the BW is 24PRBs for SSB based RLM.
Open issue from RAN4#107 meeting related to the BW in Hypothetical PDCCH transmission parameters is the BW in Hypothetical PDCCH transmission parameters for other bands than n100 with 3MHz CBW.
Additionally, it was left open to decide on the hypothetical BW in PDCCH transmission parameters for CSI-RS based RLM, for 5MHz.
[bookmark: _Hlk142998622]Concerning PDCCH transmission parameters it was left open whether to reduce aggregation level (CCE) or to increase the number of control OFDM symbols from 2 to 3.
For SSB-based OOS in 5MHz, RAN4 agreed to keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB for CBW less then 5MHz.
[bookmark: _Hlk142999194]However, for SSB-based OOS in 3MHz, it was left for further discussion if RAN4 will keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB.
Additionally, for CSI-RS based OOS in 3MHz and 5MHz it was left for further discussion how to define the evaluation periods.
For SSB-based IS in 5MHz, RAN4 agreed to keep the existing SSB based RLM evaluation periods TEvaluate_in_SSB for CBW less then 5MHz.
However, for SSB-based IS in 3MHz, it was left open if RAN4 keep the existing SSB based RLM evaluation periods TEvaluate_in_SSB for CBW less then 5MHz.
Additionally, for CSI-RS based IS in 3MHz and 5MHz it was left for further discussion how to define the evaluation periods.

Open issues and candidate options before meeting:
Issue 1-5: The BW in hypothetical PDCCH transmission parameters for SSB-based RLM in other bands than n100 with 3MHz CBW?
· Proposals
· Option 1: Hypothetical PDCCH transmission parameters for SSB-based RLM in other bands than n100 with 3MHz CBW, is 12 PRBs.
· Apple, Huawei, Ericsson
· Option 2: For 15 RB case the PDCCH BW is reduced to 15 RBs. For 12 RB case the PDCCH BW is reduced to 12 RBs. 
· Nokia
· Recommended WF
· More discussion needed.

Issue 1-6: The BW in hypothetical PDCCH transmission parameters for CSI-RS based RLM in bands with 3MHz CBW?
· Proposals
· Option 1: For 3MHz case of all bands, the hypothetical BW in PDCCH transmission parameters can be reduced to 12PRBs for CSI-RS based RLM.
· Apple, Huawei
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-7: The BW in hypothetical PDCCH transmission parameters for CSI-RS based RLM in bands with 5MHz CBW?
· Proposals
· Option 1: For 5MHz CBW, the hypothetical BW in PDCCH transmission parameters for CSI-RS based RLM can be reduced to 24PRBs.
· Apple
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-8: PDCCH transmission parameters - reduce the aggregation level (CCE) for RLM OOS?
· Proposals
· For 3MHz CBW: 
· Option 1: AL=4 is adopted, and no need to change current symbol number (symbol_num=2)
· Apple, Huawei, Ericsson
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Option 3: For 12 PRBs use 4 CCEs. 
· Nokia
· For 5MHz CBW:
· Option 1: No need to change current AL (AL=8) and symbol number (symbol_num=2).
· Apple, Huawei
· Recommended WF
· More discussion needed.

Issue 1-9: PDCCH transmission parameters - increase the number of control OFDM symbols from 2 to 3 for RLM OOS?
· Proposals
· For 3MHz CBW:
· Option 1: No need to change current symbol number (symbol_num=2 and AL=4 is adopted)
· Apple, Huawei
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Option 3: For 15 PRB use 3 OFDM symbols
· Nokia
· For 5MHz CBW:
· Option 1: No need to change current AL (AL=8) (assuming (symbol_num=2))
· Recommended WF
· More discussion needed.

Issue 1-10: SSB-based OOS in 3MHz, keep the existing SSB based RLM evaluation period TEvaluate_out_SSB.?
· Proposals
· Option 1: Yes
· Apple, Huawei, Ericsson
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Recommended WF
· More discussion needed.

Issue 1-11: For CSI-RS based OOS in 5MHz how to define the evaluation period?
· Proposals
· Option 1: Existing CSI-RS-based OOS evaluation period can be reused.
· Apple, Huawei, Ericsson
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-12: For CSI-RS based OOS in 3MHz how to define the evaluation period?
· Proposals
· Option 1: Extend the CSI-RS based RLM OOS evaluation period TEvaluate_out_CSI-RS for CBW less than 5MHz, where Mout = [30] (=1.5*20) for CSI-RS within the channel bandwidth below 24RB.
· Apple, Ericsson
· Option 2: Existing evaluation period requirements are reused.
· Huawei
· Option 3: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-13: Use one table for 3MHz and 5MHz out-of-sync transmission parameters?
· Proposals
· Option 1: Yes.
· Option 2: No
· Recommended WF
· Moderator proposal for discussion:
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	5MHz (24 PRBs)

	DCI format
	1-0
	

	Number of control OFDM symbols
	[2] – TBD
	

	Aggregation level (CCE)
	[8] – TBD
	

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

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

	Bandwidth (PRBs)
	As agreed – TBD
	

	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
	



Issue 1-14: SSB-based IS in 3MHz, keep the existing SSB based RLM evaluation period TEvaluate_in_SSB.?
· Proposals
· Option 1: Yes
· Apple, Ericsson, Huawei, Nokia
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Option 3: No
· Recommended WF
· Agree option 1

Issue 1-15: For CSI-RS based IS in 5MHz how to define the evaluation period?
· Proposals
· Option 1: Existing CSI-RS-based IS evaluation period can be reused.
· Apple, Ericsson, Huawei
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-16: For CSI-RS based IS in 3MHz how to define the evaluation period?
· Proposals
· Option 1: Extend the CSI-RS based RLM IS evaluation period TEvaluate_in_CSI-RS for CBW less than 5MHz, where Min = [15] (=1.5*10) for CSI-RS within the channel bandwidth below 24RB.
· Apple, Ericsson
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Option 3: Existing evaluation period requirements are reused.
· Huawei
· Recommended WF
· More discussion needed.

Issue 1-17: Use one table for 3MHz and 5MHz in-of-sync transmission parameters?
· Proposals
· Option 1: Yes.
· Option 1.1: Yes, and consider 12, 15 and 24 PRB cases in their corresponding columns. 
· Nokia
· Option 2: No
· Recommended WF
· Moderator proposal for discussion:
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	5MHz (24 PRBs)

	DCI format
	1-0
	

	Number of control OFDM symbols
	[2] – TBD
	

	Aggregation level (CCE)
	[4] – TBD
	

	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)
	As agreed – TBD
	

	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 1-3 Link Recovery Procedures
Sub-topic description 
During the RAN4#107 meeting in the online session, it was agreed that the agreements made for RLM can be applied also for link recovery procedures.
Regarding the BW in Hypothetical PDCCH transmission parameters RAN4 agreed that for 3MHz case, and band n100 the BW is 12PRBs for SSB based Link Recovery Procedure. RAN1 decided that for other bands with 3MHz CBW RAN1 agreed:
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 
For 5MHz case RAN4 agreed that the BW is 24PRBs for SSB based Link Recovery Procedure.
Open issue from RAN4#107 meeting related to the BW in Hypothetical PDCCH transmission parameters is the BW in Hypothetical PDCCH transmission parameters for other bands than n100 with 3MHz CBW.
Additionally, it was left open to decide on the hypothetical BW in PDCCH transmission parameters for CSI-RS based Link Recovery Procedure, for 5MHz.
For BFD RAN4 agreed that for SSB-based BFD in 5MHz, RAN4 will keep the existing SSB based BFD evaluation periods TEvaluate_BFD_SSB for CBW less then 5MHz. For SSB-based BFD in 3MHz, RAN4 kept it FFS if the existing SSB based BFD evaluation periods TEvaluate_BFD_SSB can be re-used for CBW less than 5MHz.
For CSI-RS based BFD in 3MHz and 5MHz two option were listed with need for more discussion.
For SSB-based CBD in 5MHz, RAN4 will apply the existing SSB based CBD evaluation period TEvaluate_CBD_SSB for CBW less then 5MHz.
For SSB-based CBD in 3MHz, RAN4 needed more discussion whether the existing SSB based CBD evaluation period TEvaluate_CBD_SSB for CBW less then 5MHz, can apply.
For CSI-RS based CBD in 3MHz and 5MHz two option were listed with need for more discussion.

Open issues and candidate options before meeting:
Issue 1-18: The agreements made for RLM OOS can be applied also for BFD procedure?
· Proposals
· Option 1: Yes
· Apple, Ericsson, Huawei, Nokia, MTK
· Option 2: No
· Recommended WF
· More discussion needed.

Issue 1-19: The BW in hypothetical PDCCH transmission parameters for SSB-based BFD in other bands than n100 with 3MHz CBW?
· Proposals
· Option 1: Hypothetical PDCCH transmission parameters for SSB-based BFD in other bands than n100 with 3MHz CBW, is 12 PRBs.
· Apple, Huawei, Ericsson, MTK
· Option 2: For 15 RB case the PDCCH BW is reduced to 15 RBs. For 12 RB case the PDCCH BW is reduced to 12 RBs. 
· Nokia
· Recommended WF
· More discussion needed.

Issue 1-20: The BW in hypothetical PDCCH transmission parameters for CSI-RS based BFD in bands with 3MHz CBW?
· Proposals
· Option 1: For 3MHz case of all bands, the hypothetical BW in PDCCH transmission parameters can be reduced to 12PRBs for CSI-RS based BFD.
· Apple, Huawei
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for BFD.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-21: The BW in hypothetical PDCCH transmission parameters for CSI-RS based BFD in bands with 5MHz CBW?
· Proposals
· Option 1: For 5MHz CBW, the hypothetical BW in PDCCH transmission parameters for CSI-RS based BFD can be reduced to 24PRBs.
· Apple
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for BFD.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-22: PDCCH transmission parameters - reduce the aggregation level (CCE) for BFD?
· Proposals
· For 3MHz CBW: 
· Option 1: AL=4 is adopted, and no need to change current symbol number (symbol_num=2)
· Apple, Huawei, Ericsson
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Option 3: For 12 PRBs use 4 CCEs. 
· Nokia
· For 5MHz CBW:
· Option 1: No need to change current AL (AL=8) and symbol number (symbol_num=2).
· Apple, Huawei
· Recommended WF
· More discussion needed.

Issue 1-23: PDCCH transmission parameters - increase the number of control OFDM symbols from 2 to 3 for BFD?
· Proposals
· For 3MHz CBW:
· Option 1: No need to change current symbol number (symbol_num=2 and AL=4 is adopted)
· Apple, Huawei, Ericsson
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Option 3: For 15 PRB use 3 OFDM symbols
· Nokia
· For 5MHz CBW:
· Option 1: No need to change current AL (AL=8) (assuming (symbol_num=2))
· Recommended WF
· More discussion needed.

Issue 1-24: SSB-based BFD in 3MHz, keep the existing SSB based BFD evaluation period TEvaluate_BFD_SSB.?
· Proposals
· Option 1: Yes
· Apple, Huawei, Ericsson, Nokia
· Option 2: No
· Option 3: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Recommended WF
· More discussion needed.

Issue 1-25: For CSI-RS based BFD in 5MHz how to define the evaluation period?
· Proposals
· Option 1: Existing CSI-RS-based BFD evaluation period can be reused.
· Apple, Huawei, Ericsson
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for BFD.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-26: For CSI-RS based BFD in 3MHz how to define the evaluation period?
· Proposals
· Option 1: extend the CSI-RS based BFD evaluation period TEvaluate_BFD_CSI-RS for CBW less then 5MHz, where MBFD = [15] (=1.5*10) for CSI-RS within the channel bandwidth below 24RB.
· Apple, Ericsson
· Option 2: Existing evaluation period requirements are reused.
· Huawei
· Option 3: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for RLM.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-27: Use one table for 3MHz and 5MHz out-of-sync transmission parameters?
· Proposals
· Option 1: Yes.
· Option 1.1: Yes, and consider 12, 15 and 24 PRB cases in their corresponding columns. 
· Nokia
· Option 2: No
· Recommended WF
· Moderator proposal for discussion:
	Attribute
	Value for BLER Configuration #0

	
	3MHz (12 PRBs)
	5MHz (24 PRBs)

	DCI format
	1-0
	

	Number of control OFDM symbols
	[2] – TBD
	

	Aggregation level (CCE)
	[8] – TBD
	

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

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

	Bandwidth (PRBs)
	As agreed – TBD
	

	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
	



Issue 1-28: SSB-based CBD in 3MHz, keep the existing SSB based CBD evaluation period TEvaluate_CBD_SSB.?
· Proposals
· Option 1: Yes
· Apple, Ericsson, Huawei, Nokia
· Option 2: RAN4 shall agree on simulation assumption for PDCCH parameters and to define the PDCCH requirements for 3MHz based on the simulation performance
· MTK
· Option 3: No
· Recommended WF
· More discussion needed.

Issue 1-29: For CSI-RS based CBD in 5MHz how to define the evaluation period?
· Proposals
· Option 1: Existing CSI-RS-based CBD evaluation period can be reused.
· Apple, Huawei, Ericsson
· Option 2: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for CBD.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Issue 1-30: For CSI-RS based CBD in 3MHz how to define the evaluation period?
· Proposals
· Option 1: Extend the CSI-RS based CBD evaluation period TEvaluate_CBD_CSI-RS for CBW less then 5MHz, where MBFD = [5] (= 1.5*3) for CSI-RS within the channel bandwidth below 24RB.
· Apple, Ericsson
· Option 2: Existing CSI-RS-based CBD evaluation period can be reused.
· Huawei
· Option 3: Deprioritize the CSI-RS-based PDDCH transmission parameters requirements for CBD.
· MTK, Nokia
· Recommended WF
· More discussion needed.

Sub-topic 1-4 MIB/PBCH Reading
Sub-topic description 
Companies were encouraged to collect simulation results with and without soft combining to assess the performance impacts and make the decision.
Open issues and candidate options before meeting:
Issue 1-31: MIB/PBCH decoding requirements are derived based on the assumption of single shot measurement?
· Proposals
· Option 1: Yes
· Qualcomm, Huawei, MTK
· Option 2: No
· Nokia 
· Recommended WF
· More discussion needed.

Sub-topic 1-5 BW for PBCH in HO command
Sub-topic description 
BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command
Way forward: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command
-	Option 1: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command
-	Option 2: BW for PBCH (e.g., 12 PRBs) of target cell need not be provided to UE in HO command
-	Option 3: FFS

Open issues and candidate options before meeting:
Issue 1-32: BW for PBCH (e.g., 12 PRBs) of target cell shall be provided to UE in HO command?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Issue 1-33: Add information on whether the PBCH is 12 or 20 PRBs in the measurement object?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· More discussion needed.

Sub-topic 1-6 Side Conditions
Sub-topic description 
[bookmark: _Hlk135240848]Use side condition Es/Iot≥-4 dB for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction
Way forward: Use side condition Es/Iot≥-4 dB for NR target cell detection
-	Option 1: Use side condition Es/Iot≥-4 dB for target NR cell detection for RRC connection re-establishment and RRC connection release with re-direction
-	Option 2: Other
Open issues and candidate options before meeting:
Issue 1-34: Use following side condition for NR target cell detection for RRC connection re-establishment and RRC connection release with re-direction?
· Proposals
· Intra-frequency NR target cell
· Option 1: target cell Es/Iot≥-6 dB
· Option 2: target cell Es/Iot≥-4 dB
· Inter-frequency NR target cell
· Option 1: target cell Es/Iot≥-4 dB
· Option 2: Other
· Recommended WF
· More discussion needed.

Issue 1-35: Tsearch in HO requirements for 12PRB SSB shall be revised to?
· Proposals
· Unknown intra-frequency target cell:
· Option 1: target cell Es/Iot≥-2 dB
· Option 2: Other
· Unknown inter-frequency target cell:
· Option 1: target cell Es/Iot≥-2 dB
· Option 2: Other
· Recommended WF
· More discussion needed.

Topic #2: Title
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:



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:
Open issues and candidate options before meeting:
Issue 2-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA
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