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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.
RAN4 has received LS from RAN in [RP-230780] stating:
RAN would like to thank RAN WG1 for their LS on transmission bandwidths for NR on dedicated spectrum less than 5 MHz.
RAN Plenary has discussed the possible transmission bandwidth options for 3 MHz and 5 MHz channel bandwidths for the spectrum allocations on the bands of interest in this work item, and concluded the following:
· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.
· For the 5MHz channel bandwidth:
· PBCH transmission bandwidth is 20 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· Other details (including sync raster details) are to be progressed in the WGs.
 
2. Actions: RAN respectfully requests RAN1 to take the above information into account for their further work.

Additionally, RAN4 has received LS from RAN in [RP-230781] stating:
RAN Plenary would like to thank RAN WG4 for their LS for spectrum less than 5 MHz.
RAN Plenary has discussed question 1 on legacy bands and UE operation, and concluded the following:
· In some bands where the <5MHz feature is planned to be deployed there may be legacy NR UEs, whereas in others there are no legacy NR UEs. 
· In order to limit the impact to any legacy UEs in the same frequency range, it would be helpful if the sync raster can be differentiated for the less-than-5MHz channels. 
· It is assumed that UE support of the <5MHz feature is band-specific and optional.
[bookmark: _Hlk130374632]RAN Plenary has discussed question 2 on the feature list to be considered, and concluded that the less-than-5MHz WI in Rel-18 should consider single-carrier operation, excluding RedCap. In addition, UE speeds up to 500km/h should be targeted for Band n100 without impact to RAN1.

2. Actions: RAN respectfully requests RAN4 to take the above information into account for their further work.

Above information needs to be taken into account in RAN4 when discussing the potential impact from NR_FR1_lessthan_5MHz_BW
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Topic #1: RRM Core Requirements impact analysis
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304151
	Apple
	Proposal 1: RAN4 to discuss the RRM impact based on the PBCH transmission BW as followings:
· For the 3MHz channel bandwidth: 12 PRBs on band 100, FFS on other bands
· For the 5MHz channel bandwidth: 20 PRBs 
Proposal 2: RAN4 to discuss this WI(spectrum less than 5MHz) with following scopes 
· Based on R15 framework without CA/DC, and 
· Supporting UE speed up to 500km/h for band n100.
Proposal 3: RAN4 to discuss the RRM impacts like in table 1.

	R4-2304250
	Intel Corporation
	Observation 1: Due to limited signal BW in PBCH and CORSET, there might be an impact on RRM requirements if the requirements are associated with the measurement with PBCH (DMRS) and CORESET (DMRS). For the RRM requirements with PSS/SSS only, there won’t be no changes in RRM requirements.
Observation 2: For 3 MHz, RRM requirements using measurement of 12 RB PBCH (DMRS) and at most 15 RB CORESET (DMRS) would be impacted.
Observation 3: For less than 5 MHz, RRM requirements using measurement of CORESET (DMRS) would be impacted if CHBW is less than 24 RB.
Observation 4: At least for n100, RRM requirement for high speed support for 3 MHz needs to be investigated.
Proposal 1: RAN4 needs to update candidate RRM items removing CA/DC items based on LS from RAN plenary 99, RP-230781.
Proposal 2: RAN4 needs to additionally investigate RRM impact for high speed support (HST) for 3 MHz BW
Proposal 3: Consider the following parameters for simulation assumptions
1) UE speed up to 500km/h with HST deployment scenario such as HSTP single tap channel.
2) RAN4 need to clarify how to model “RB utilization” in simulation.

	R4-2304589
	Nokia, Nokia Shanghai Bell
	Observation 1: RAN4 RRM assumes single carrier operation
Observation 2: RAN4 RRM assumes that RedCap is not assumed as a baseline for <5MHz
Observation 3: RAN4 to consider RRM impact to speeds up to 500km/h
Observation 4: For the 3MHz channel bandwidth in band n100: PBCH transmission bandwidth is 12 PRBs
Observation 5: 5MHz channel bandwidth: PBCH transmission bandwidth is 20 PRBs
Proposal 1: Develop RRM requirements for PBCH transmission bandwidth of 12 PRBs
Proposal 2: Develop RRM requirements for PBCH transmission bandwidth of 20 PRBs
Proposal 3: RAN4 to study SSB index reading with simulations for the next meeting
Proposal 4: Soft combining approach is studied for 12RB SSB index reading.
Proposal 5: RAN4 to analyse PBCH BW reduction impact on SSB index reading
Proposal 6: RAN4 to analyse PBCH BW reduction impact on SSB Index reading during handover
Observation 6: No other changes to handover requirements are needed.
Observation 7: RAN4 to develop SSB-based intra-frequency measurement requirements for < 5MHz.The impact on the SSB-based intra-frequency measurement requirements due to <5MHz BW would potentially be on the PBCH reading.
Proposal 7: < 5MHz RAN4 work assumes SSB-based measurements only.
Proposal 8: RAN4 to prioritise SSB-based inter-frequency measurement requirements for < 5MHz
Observation 8: Issue 1-7, Issue 1-9, Issue 1-x, PDCCH transmission parameters Aggregation level (CCE) is 8 or 4 and Bandwidth (PRBs) is 24 in 8.1.2 Requirements for SSB based radio link monitoring. RAN4 can discuss whether to emphasize more reducing aggregation level due to reduced transmission bandwidth or to increase number of control OFDM symbols from 2 to 3 to mitigate the impact from the reduced transmission bandwidth.
Proposal 9: RAN4 to discuss PDCCH transmission parameters changes (TS 38.133: 8.1.2)Requirements for SSB based radio link monitoring in rel-18. FFS whether to reduce aggregation level (CCE) or to increase the number of control OFDM symbols from 2 to 3
Observation 9: PDCCH transmission parameters for out-of-sync evaluation is impacted by the reduced bandwidth.
Proposal 10: RAN4 to analyze how to mitigate the RLM performance loss in out-of-sync scenario.
Observation 10: PDCCH transmission parameters for in-sync evaluation is impacted by the reduced bandwidth.
Proposal 11: RAN4 to analyze how to mitigate the RLM performance loss in In-sync scenario.
Proposal 12: No change required in impact on RRC Re-establishment Requirements in rel-18. SSB Index reading can be discussed separately
Proposal 13: No change required in impact on UE Transmit timing Requirement in rel-18.
Observation 11: Based on RAN plenary agreement, single carrier operation should be assumed. Therefore, DC/CA is out of scope of rel-18 work.
Proposal 14: DC/CA is out of scope so no impact on idle mode RRM requirements in rel-18
Proposal 15: DC/CA is out of scope so no impact on inactive mode RRM requirements in rel-18
Proposal 16: DC/CA is out of scope so no impact on UE SCell Activation delay Requirements in rel-18.
Proposal 17: DC/CA is out of scope so no impact on UE PSCell Addition Requirements in rel-18.
Proposal 18: DC/CA is out of scope so no impact on UE SCG Activation Requirements in rel-18.
Observation 12: Issue1-9, Issue1-11, Issue 1-15, Issue 1-16, Issue 1-17 have similar issue in CSI-RS BW measurement.
Proposal 19: SSB-related requirements are prioritised over CSI-RS related requirements.
Observation 13: 8.18.2 Requirements for TRP specific SSB based beam failure detection is impacted due to reduced BW.
Proposal 20: mTRP is out of scope of WI
Observation 14: NR measurements for positioning, 5.6.3.2 Requirements applicability PRS-RSRP related side conditions given in clause 10.1.24 are met for a corresponding Band. PRS BW ≥24.
Proposal 21: Positioning is out of scope of rel-18 work
Proposal 22: Soft combining is assumed for DMRS detection
Proposal 23: RAN4 to discuss about DMRS detection simulation results for 3km/h and 500km/h, and the impact of power boosting, and soft combining.
Proposal 24: RAN4 to discuss about MIB reading simulation results for 3km/h and 500km/h, and the impact of soft combining.
[bookmark: _Hlk132226412]Proposal 25: Soft combining is assumed for MIB reading

	R4-2304599
	MediaTek inc.
	Proposal 1: RAN4 shall define simulation assumptions for the following scenarios: (1) PBCH reading, (2) PBCH-DMRS time index reading, (3) SSB based RLM and BFD, (4) CSI-RS based RLM and BFD, (5) CSI-RS based L1-RSRP.

	R4-2305345
	Huawei, HiSilicon
	Proposal 1: RAN4 not to update the following requirements for 3MHz CBW: EMR, SCell activation, PSCell addition/change/activation.
Proposal 2: RAN4 to evaluate SSB index reading performance based on RAN1 conclusion on new PBCH design for 3MHz CBW.
Proposal 3: If needed, RAN4 to update following requirements if SSB index reading time is impacted due to new PBCH design for 3MHz: HO, RRC Re-establishment, RRC Re-direction, intra-/inter-frequency measurement.
Proposal 4: RAN4 not to update UE transmit timing requirements for 3MHz CBW.
Proposal 5: RAN4 not to update UE TCI switching requirements for 3MHz CBW.
Proposal 6: RAN4 to update the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD for 3MHz CBW. 
Proposal 7: RAN4 to update CSI-RS BW for CSI-RS based RLM, BFD, CBD and L1-RSRP for 3MHz CBW. FFS whether to update latency, accuracy or side condition. 
Proposal 8: RAN4 not to define following requirements for 3MHz CBW: CSI-RS L3 measurement, CGI reading, SFTD, L1-SINR.

	R4-2305772
	Ericsson
	Mobility:
Proposal 1: 	RAN4 to study RRM requirements impact for 12PRB PBCH transmission and 20 PRB PBCH transmission. 
Proposal 2: 	Cell search requirements and HO requirements shall be further investigated for potential impact.
Proposal 3: 	RAN4 to agree that RACH requirements do not need to be enhanced. 

Timing:
Proposal 4: 	Reuse the LTE requirement for UE initial transmission timing error, Te = 12 Ts for a channel bandwidth of 3 MHz, regardless of we use 12, 15 or 16 PRB.
Proposal 5: 	MRTD and MTTD requirements of legacy NR to be reused for NR less than 5MHz
Proposal 6: 	The timing related requirements Timer accuracy requirements, Timing advance requirements and Cell phase synchronisation accuracy can reuse the requirements of legacy NR.
RLM:
Proposal 7: 	For RLM OOS and IS for CBW less than 5MHz, thresholds Qout and Qin should be derived with the assumption the PDCCH is transmitted with the same parameters as TS38.133 8.1.2.1 and 8.1.3.1 even if the PDCCH transmission bandwidth exceeds the transmission channel bandwidth.
Proposal 8: 	RAN4 can keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB and TEvaluate_in_SSB for CBW less then 5MHz.
Proposal 9: 	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.
Interruption, CA and DC:
Proposal 10: 	RAN4 to agree that interruption requirements on other active serving cells need not be studied and specified

Proposal 11: 	RAN4 to agree that following requirements are not impacted due to introduction of NR in less than 5 MHz bandwidth
a.	SCell activation and deactivation requirements
b.	PSCell addition/change
c.	SCG activation/deactivation
d.	Conditional PSCell change requirements
Proposal 12: 	RAN4 to agree that UL carrier reconfiguration requirements can be reused for NR less than 5 MHz.

Link recovery:
Proposal 13: 	For BFD for CBW less than 5MHz, threshold Qout_LR, should be derived with the assumption the PDCCH is transmitted with the same parameters as TS38.133 Table 8.5.2.1-1 even if the PDCCH transmission bandwidth exceeds the transmission channel bandwidth.
Proposal 14: 	 RAN4 apply the existing SSB based BFD evaluation period TEvaluate_BFD_SSB for CBW less then 5MHz.
Proposal 15: 	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 16: 	RAN4 apply the existing SSB based CBD evaluation period TEvaluate_CBD_SSB for CBW less then 5MHz.
Proposal 17: 	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.
BWP and TCI state switching:
Proposal 18: 	RAN4 to agree that BWP switching and CBW requirements are not impacted with introduction of NR less than 5 MHz.
Proposal 19: 	RAN4 to request RAN1 about the TCI state switching framework to be used for NR less than 5MHz. RAN4 to send LS to RAN1 to confirm the same.
Proposal 20: 	TCI state switching requirements impact can be further studied after the framework is clear.
Measurements:
Proposal 21: 	RAN4 apply the exiting L3 measurement requirements for CBW less than 5MHz. 
Proposal 22: 	RAN4 apply the existing SSB based L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB for CBW less then 5MHz.
Proposal 23: 	RAN4 apply the existing CSI-RS based L1-RSRP measurement period TL1-RSRP_Measurement_Period_CSI-RS for CBW less then 5MHz.
Proposal 24: 	In the performance part, RAN4 should discuss whether to define CSI-RS based L1-RSRP measurement accuracy requirements with CSI-RS is less than 24RB.
Proposal 25: 	RAN4 should discuss whether L1-SINR measurement requirements are applicable for CBW less than 5MHz. 
Proposal 26: 	If RAN4 agree that L1-SINR measurement requirements are applicable for CBW less than 5MHz, apply the same conclusion as L1-RSRP measurement requirements for CBW less than 5MHz.
Proposal 27: 	RAN4 to agree that defining positioning requirements are out of scope of the WID
Proposal 28: 	RAN4 to look at possible impact to HST requirements due to shorter PBCH bandwidth
Proposal 29: 	RAN4 to agree that measurement performance requirements are studied during the performance stage.
Proposal 30: 	RAN4 to discuss whether TMIB/TSI is relaxed due to the PBCH puncturing during the performance stage.

	R4-2305801
	Qualcomm Incorporated
	Observation 1: RANP agreed to use a PBCH transmission bandwidth is 20 PRBs for 5MHz channel bandwidth and a PBCH transmission bandwidth is 12 PRBs for 3MHz channel bandwidth.
Proposal 1: RAN4 to study impact of reduced PBCH BW of 12PRBs for 3MHz channel bandwidth on at least the following RRM requirements:
•	Handover
•	RRC Re-establishment
•	RRC Connection Release with Redirection
•	RLM/BFD/CBD
•	Intra frequency/Inter-frequency measurements



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the contributions from companies for RAN4#106bis meeting a number of issues have been raised. Following lists these issues for which companies should voice their views. 
In RAN4#106 WF [R4-2303191] was approved. Several Issues were listed for more discussion. This discussion will continue the discussion based on the issues from last meeting.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: Impact on Idle mode Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Idle mode Requirements
	FFS on evaluation period
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· More discussion needed

Issue 1-1 
	Company
	Comments

	AppleXXX
	Option1. 
Evaluation period needs FFS since SSB index reading is needed during the evaluation. (verify how many SSBs are above absThreshSS-BlocksConsolidation) including HST and non-HST cases.

	Huawei 
	Option 1 is fine.

	Ericsson
	Option 1 is fine. 
May be one general clarification question for all the requirements where SSB index or MIB reading is impacted or potentially impacted.
RAN1 agreed to support 15 or 16 PRB transmission BW for other bands than bands n100. When We say 12 PRB here, are we assuming that we evaluate requirement impact assuming 12 PRB and apply the same relaxation for 12 or 15 PRB as the impact may be same?

	MediaTek
	Support option 1.

	Intel
	Option 1. For 3 MHz, RAN4 also needs to consider both HST case and non-HST case for SSB index which is encoded in PBCH DMRS sequence and (PBCH payload for FR2 when Lssb = 64). In this WID, we only need to consider SSB index encoded in PBCH DMRS sequence,
FFS on other PBCH size depending on RAN1 progress.

	Nokia
	Option 1.  UE performs cell re-selection based on the number of beams above threshold (seems to be valid also for FR1)
Our understanding is that we would need to evaluate the impact of both 15RB and 12RB case separately and agree if the mitigation for 12RB and 15RB is the same.




Issue 1-2: Impact on Inactive mode Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Inactive mode Requirements
	FFS on evaluation period
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· More discussion needed

Issue 1-2 
	Company
	Comments

	AppleXXX
	Option 1.
Evaluation period needs FFS since SSB index reading is needed during the evaluation. (verify how many SSBs are above absThreshSS-BlocksConsolidation) including HST and non-HST cases.

	Huawei 
	Option 1 is fine.

	Ericsson
	Option 1 is fine. 

	MediaTek
	Fine with option 1

	Intel
	Option 1. For 3 MHz, RAN4 needs to consider both HST case and non-HST case.

	Nokia
	Agree with option 1. Evaluation is needed because of SSB index reading. 




Issue 1-3: Impact on Handover Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Handover Requirements
	Impact
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree d with proposal in the table

Issue 1-3 
	Company
	Comments

	AppleXXX
	Option 1. 
HO requirement: FFS if PBCH BW reduction will impact SSB index reading during Tsearch

	Huawei 
	Option 1 is fine.
Besides SSB index reading, UE may also need to read MIB to acquire SFN of the target cell (to determine the PRACH transmission occasion). This may also need to be checked for new PBCH.

	Ericsson
	Option 1 is fine.

	MediaTek
	Fine with option 1

	Intel
	Option 1.
For Huawei comment, do RAN4 need to consider larger simulation period (40 ms) to cover MIB reading in simulation condition? If yes, we need to reflect it in Issue 2-5.  

	Nokia
	Option 1 is ok. Both MIB reading and SSB index reading needs evaluation. 




Issue 1-4: Impact on RRC Re-establishment Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	RRC Re-establishment
	Impact
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-4 
	Company
	Comments

	AppleXXX
	Option 1.
Reestablishment/redirection delay requirement: FFS if PBCH BW reduction will impact SSB index reading during Reestablishment/redirection.

	Huawei 
	Option 1 is fine.
Besides SSB index reading, UE may also need to read MIB to acquire SFN of the target cell (to determine the PRACH transmission occasion). This may also need to be checked for new PBCH.

	Ericsson
	Option 1 is fine. 

	MediaTek
	Fine with option 1.

	Intel
	Option 1.
For Huawei comment, do RAN4 need to consider larger simulation period (40 ms) to cover MIB reading in simulation condition? If yes, we need to reflect it in Issue 2-5.  

	Nokia
	Option 1 is ok. We think that SSB index reading and MIB reading can be also discussed independently.  




Issue 1-5: Impact on RRC Connection Release with Redirection Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	RRC Connection Release with Redirection
	Impact
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-5
	Company
	Comments

	AppleXXX
	Option 1.
Reestablishment/redirection delay requirement: FFS if PBCH BW reduction will impact SSB index reading during Reestablishment/redirection.

	Huawei 
	Option 1 is fine.
Besides SSB index reading, UE may also need to read MIB to acquire SFN of the target cell (to determine the PRACH transmission occasion). This may also need to be checked for new PBCH.

	Ericsson
	Option 1 is fine. 

	MediaTek
	Fine with option 1.

	Option 1.
	Option 1.
For Huawei comment, do RAN4 need to consider larger simulation period (40 ms) to cover MIB reading in simulation condition? If yes, we need to reflect it in Issue 2-5.  

	Nokia
	Option1.  




[bookmark: _Hlk132914972]Issue 1-6: Impact on UE Transmit timing Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	[bookmark: _Hlk132225107]Alternative 1:
UE Transmit timing
	Impact:
Reuse the LTE requirement for UE initial transmission timing error, Te = 12 Ts
	No impact


	Alternative 2:
UE Transmit timing
	Impact:
FFS
	No impact



	[bookmark: _Hlk132914989]
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Alternative 1:
UE Transmit timing
	Impact:
No Impact
	No impact


	Alternative 2:
UE Transmit timing
	Impact:
FFS
	No impact



· [bookmark: _Hlk132915146]Proposals
· Option 1: Agree with Alternative 1 proposal in the table
· Option 2: Agree with Alternative 2 proposal in the table
· Option 3: Disagree with proposal in the table (include reasoning)
· Recommended WF
· More discussion needed

Issue 1-6 
	Company
	Comments

	AppleXXX
	Option 3. 
The timing requirement in LTE for 3MHz is exactly same as the NR requirement with 15kHz, and this WI restricts to subcarrier spacing of 15kHz and the use of normal cyclic prefix. It has no impact on Tx timing requirement, because Te=12Ts in NR timing requirement with SCS=15kHz. 

	Huawei 
	Support option 1.

	Ericsson
	We support option 1. May be a clarification. Alternative 1 means no impact for 12 PRB case? 

	MediaTek
	We support option 2 and we need more time to support option 1. We can come to this in second round.

	Intel
	If the timing requirement is met by using SS signals only, it won’t be impacted. We are open to UE vendor’s view.

	Nokia
	We support option 3. No impact on transmit timing. We looked into transmit timing requirements and no impact was identified. 




Issue 1-7: Impact on UE RLM Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SSB-based RLM
	Impact
	FFS


	CSI-RS-based RLM
	Impact
	Impact



· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-7 
	Company
	Comments

	AppleXXX
	Option 1.

	Huawei 
	Option 1 is fine.
Perhaps it is better to elaborate the exact impacts, and in our view, they include 1) hypothetical PDCCH parameters for SSB and CSI-RS based RLM, and 2) CSI-RS BW for CSI-RS based RLM.

	Ericsson
	Option 1 is fine. 

	MediaTek
	Fine with option 1.

	Intel
	Option 1. We respect the observation captured in the WF of the last meeting: Hypothetical PDCCH transmission parameter: FFS due to reduced BW (Current hypothetical BW for SSB is 24PRBs (4.32MHz) and for CSI-RS is 48PRBs(8.64MHz)).

	Nokia
	Option 1 is ok.




[bookmark: _Hlk132917315]Issue 1-8: Impact on SCell Activation delay Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SCell Activation delay
	Not in Scope of WI
	Not in Scope of WI




· WF
· RAN guidance. No discussion needed


[bookmark: _Hlk132917378]Issue 1-9: Impact on UE Link Recovery Procedure Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Link Recovery Procedures (SSB based BFD)
	Impact
	FFS


	Link Recovery Procedures (CSI-RS based BFD)
	Impact
	Impact

	Link Recovery Procedures ((SSB based CBD)
	Impact
	No impact

	Link Recovery Procedures (CSI-RS based CBD)
	Impact
	No impact



· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-9 
	Company
	Comments

	AppleXXX
	Option 1.

	Huawei 
	Option 1 is fine.
Perhaps it is better to elaborate the exact impacts, and in our view, they include 1) hypothetical PDCCH parameters for SSB and CSI-RS based BFD, and 2) CSI-RS BW for CSI-RS based BFD/CBD.

	Ericsson
	Option 1 is fine. 

	MediaTek
	Fine with option 1.

	Intel
	We are not sure from the bandwidth of CSI-RS/SSB aspects of the current RRM requirement. 
Can other company clarify the situation and rationale with RS bandwidth?  

	Nokia
	Option 1 is ok. We would like to make a note that SSB based BFD and CBD are worked first and CSI-RS can wait until SSB-based  work is progressed. 




Issue 1-10: Impact on UE PSCell Addition Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	PSCell Addition
	Not in Scope of WI
	Not in Scope of WI




· WF
· RAN guidance. No discussion needed


[bookmark: _Hlk132917794]Issue 1-11: Impact on UE TCI state switching Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	TCI state switching
	FFS
	No impact



[bookmark: _Hlk132917811]
· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· More discussion needed

Issue 1-11 
	Company
	Comments

	AppleXXX
	Option 1. Even though we thought there is no impact on TCI switching in original proposal, we are also fine to FFS.

	Huawei 
	Support option 2.
We do not see any impact in TCI switching because it does not involve PBCH or L1-RSRP, but we are fine with option 1 (FFS).

	Ericsson
	Support option 2. 
We think there is no impact for TCI state switching as there is no impact to SSB from fine timing acquisition perspective.

	MediaTek
	Although there might be no impact but fine with option 1.

	Nokia
	We support option 2. We can assume now “No SSB impact” and companies can bring up issues later if they are discovered. We think that SSB-related requirements shall be rioritized over CSI-RS related requirements.




Issue 1-12: Impact on UE SCG Addition Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SCG Activation
	Not in Scope of WI
	Not in Scope of WI




· WF
· RAN guidance. No discussion needed


[bookmark: _Hlk132918004]Issue 1-13: Impact on UE L3 Intra-frequency measurements Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SSB based Intra-frequency measurements (cell detection and measurements)
	Impact
	No impact


	CSI-RS based Intra-frequency measurements
	Prioritize SSB based L3 measurements
	Prioritize SSB based L3 measurements



· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· More discussion needed

Issue 1-13 
	Company
	Comments

	AppleXXX
	Option 1

	Huawei 
	Support option 1.

	Ericsson
	Option 1 is fine

	MediaTek
	Fine with option 1.

	
	

	Intel
	Option 1. SSB based L3 measurement prioritization seems to be reasonable considering CD-SSB and RS density in smaller BW size. 

	Nokia
	Option 1. SSB-related requirements should be prioritised over CSI-RS related requirements.




[bookmark: _Hlk132918165]Issue 1-14: Impact on UE L3 Inter-frequency measurements Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Inter-frequency measurements (cell detection and measurements)
	Impact
	No impact


	CSI-RS based Inter-frequency measurements
	Prioritize SSB based L3 measurements
	Prioritize SSB based L3 measurements



· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· More discussion needed

Issue 1-14 
	Company
	Comments

	AppleXXX
	Option 1

	Huawei 
	Support option 1.

	Ericsson
	Option 1 is fine

	MediaTek
	Fine with option 1.

	Intel
	Option 1. SSB based L3 measurement prioritization seems to be reasonable considering CD-SSB and RS density in smaller BW size. 

	Nokia
	Option 1 is fine. 
SSB-related requirements should be prioritised over CSI-RS related requirements.




[bookmark: _Hlk132918263]Issue 1-15: Impact on UE L1-RSRP Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SSB L1-RSRP measurements
	No impact
	No impact


	CSI-RS L1-RSRP measurements
	Impact
	Impact



· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-15 
	Company
	Comments

	AppleXXX
	Option 1

	Huawei 
	Support option 1.

	Ericsson
	Option 1 is fine. 

	MediaTek
	Fine with option 1.

	Intel
	Option 1

	Nokia
	Option 2. We are fine with the option 1 in general, but instead of identifying “impact” we should also have a note / agree that SSB-based requirements are prioritized over CSI-RS. 




[bookmark: _Hlk132918614][bookmark: _Hlk132890556]Issue 1-16: Impact on UE L1-SINR Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	L1-SINR measurements
	FFS
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Option 3: Do not define requirements for 3MHz CBW
· Recommended WF
· More discussion needed

Issue 1-16 
	Company
	Comments

	AppleXXX
	Option 3. The L1-SINR was introduced for R16 eMIMO, we think we shall prioritize the work based on R15 framework without CA/DC and HST.

	Huawei 
	Option 3. 
Same view as Apple, suggest to de-prioritize L1-SINR requriements.

	Ericsson
	Option 3 is fine.

	MediaTek
	Fine with option 3.

	Intel
	FFS depending on details of R16 eMIMO. 
If L1-SINR is only for beam management for MIMO in FR2, we can deprioritize L1-SINR 

	Nokia
	We are ok with option 1. Any HST related issues should still be evaluated in 1-25.  




[bookmark: _Hlk132918905]Issue 1-17: Impact on Measurement performance Requirements
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	L3 SSB based Measurement performance requirements
	No impact
	No impact


	L3 CSI-RS based Measurement performance requirements
	Wait Issue 1-13 and 1-14
	Wait Issue 1-13 and 1-14

	L1 SSB based Measurement performance requirements
	No impact
	No impact

	L1 CSI-RS based Measurement performance requirements
	Impact
	Impact



· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-17 
	Company
	Comments

	AppleXXX
	Option 1.

	Huawei 
	Support option 1.

	Ericsson
	Option 1 is fine

	MediaTek
	For performance requirements, we might need more time to check this. Prefer to keep the issue FFS.

	Intel
	Option 1

	Nokia
	Option 2. We are fine with the option 1 in general, but instead of identifying “impact” we should also have a note / agree that SSB-based requirements are prioritized over CSI-RS. 




[bookmark: _Hlk132919230]Issue 1-18: Other RRM Requirements where no impact is expected
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Random Access
	No impact
	No impact


	MRTD/MTTD
	No impact
	No impact

	Interruptions
	No impact
	No impact

	UE UL carrier RRC reconfiguration delay
	No impact
	No impact

	Active BWP switch delay
	No impact
	No impact

	PSCell change
	No impact
	No impact

	Inter-RAT (LTE)
	No impact
	No impact

	Timer accuracy requirements
	No impact
	No impact

	Timing advance requirements
	No impact
	No impact

	Cell phase synchronisation accuracy
	No impact
	No impact



· [bookmark: _Hlk132919262]Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Recommended WF
· Agree with proposal in the table

Issue 1-18 
	Company
	Comments

	AppleXXX
	Option 1. 

	Huawei 
	Option 2.
We understand MTTD/MRTD and PSCell change are not in the scope as they relate to CA/DC. 

	Ericsson
	In principle Option 1 is OK. 
Following requirements may be out of scope than NO impact.  
· MRTD/MTTD, 
· PSCell change, 
· Cell phase synchronization accuracy 

	MediaTek
	Fine with option 1.

	Intel
	Similar views as Huawei and Ericsson.

	Nokia
	Option 2. In general, Option 1 is ok but we agree that instead of “no impact” we should have DC/CA items as “out of scope” to be clear.  




[bookmark: _Hlk132919500]Issue 1-19: Impact on CGI
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Measurement performance requirements
	Impact
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Option 3: Do not define requirements for 3MHz CBW
· Option 4: Do not define requirements for CGI reading
· Recommended WF
· More discussion needed

Issue 1-19 
	Company
	Comments

	AppleXXX
	Option 4. The CGI requirement was introduced for R16 eRRM, we think we shall prioritize the work based on R15 framework without CA/DC and HST.

	Huawei 
	Support option 4.

	Ericsson
	Support option 4

	MediaTek
	FFS. We believe there might some impact. 

	Intel
	It seems that RAN4 need to decide baseline scope first after reviewing intention of target feature.
 Option 1) Basic Rel-15 + HST 
 Option 2) Basic Rel-15/16/17 + HST

	Nokia
	Support option 4. 




[bookmark: _Hlk132919607]Issue 1-20: Impact on MIB/SIB
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	Measurement performance requirements
	Impact
	No impact




· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
· Option 3: Do not define requirements for 3MHz CBW.
· Recommended WF
· More discussion needed

Issue 1-20 
	Company
	Comments

	AppleXXX
	Option 1.

	Huawei 
	Option 2. 
CGI requirements are discussed in issue 3-19, and it is not clear to us which requirements are concerned in this issue.

	MediaTek
	Fine with option 1.

	Intel
	FFS on MIB depending on the detail target RRM topic here.

	Nokia
	We are ok with option 1. 




[bookmark: _Hlk132919802]Issue 1-21: Impact on PRS
RRM impact on UE requirements: 
	
	3MHz channel bandwidth, 12 PRB PBCH
	5MHz channel bandwidth, 20 PRB PBCH

	SCG Activation
	Not in Scope of WI
	Not in Scope of WI




· WF
· Do not discuss PRS in this WI

Issue 1-21 
	Company
	Comments

	AppleXXX
	Agree with the WF.

	Huawei 
	Agree with the WF.

	Ericsson
	Agree with the WF

	MediaTek
	Agree with the WF. We are not sure why is it ‘SCG Activation’.

	Intel
	We are OK with the WF considering small BW size for PRS.

	Nokia
	Agree with the WF.




[bookmark: _Hlk132920174]Issue 1-22: mTRP 
· Proposals
· Option 1: mTRP is out of scope of WI
· Option 2: other
· Recommended WF
· Agree on Option 1: mTRP is out of scope of WI

Issue 1-22 
	Company
	Comments

	AppleXXX
	Option 1.

	Huawei 
	Agree with the WF.

	Ericsson
	Agree with the WF

	MediaTek
	Agree with the WF

	Intel
	We are OK with the WF considering small BW size for PRS.

	Nokia
	Agree with the WF. 




[bookmark: _Hlk132920489]Issue 1-23: UL carrier reconfiguration requirements 
· Proposals
· Option 1: UL carrier reconfiguration requirements can be reused for NR less than 5 MHz
· Option 1.1: for 20 PRBs only
· Option 1.2: for 12 and 20 PRB scenarios
· Option 2: Other
· Recommended WF
· More discussion needed

Issue 1-23 
	Company
	Comments

	AppleXXX
	Option 1, but needs FFS between option 1.1 and 1.2.

	Huawei 
	Support option 1.2.

	Ericsson
	We support option 1.2. We think existing requirements can be applied and no discussion is needed regarding the requirements. 

	MediaTek
	FFS

	Intel
	Same view as Apple.

	Nokia
	Option 1.2. We think existing requirements are ok, but if companies would like to study this more, that’s also ok and we are ok to have it as FFS. 




[bookmark: _Hlk132920718]Issue 1-24: BWP switch delay requirements 
· Proposals
· Option 1: BWP switch delay requirements can be reused for NR less than 5 MHz
· Option 1.1: for 20 PRBs only
· Option 1.2: for 12 and 20 PRB scenarios
· Option 2: BWP switch is not within the scope of the WI
· Recommended WF
· More discussion needed

Issue 1-24 
	Company
	Comments

	AppleXXX
	Option 1, but needs FFS between option 1.1 and 1.2, more BW assumption conclusions are needed from RAN1 and RF.

	Huawei 
	Support option 1.2.

	Ericsson
	We support option 1.2. We think existing requirements can be applied and no discussion is needed regarding the requirements. 

	MediaTek
	FFS

	Intel
	Same view as Apple.

	Nokia
	Option 1.2. We think existing requirements are ok, but if companies would like to study this more, that’s also ok and we are ok to have it as FFS. 




[bookmark: _Hlk132920873]Issue 1-25: HST requirements due to 12 and 20 PRB PBCH bandwidth 
· Proposals
· Option 1: RAN4 to look at possible impact to HST requirements due to 12 and 20 PRB PBCH bandwidth
· Option 2: other
· Recommended WF
· Agree on Option 1: RAN4 to look at possible impact to HST requirements due to 12 and 20 PRB PBCH bandwidth

Issue 1-25 
	Company
	Comments

	AppleXXX
	Option 1.

	Huawei 
	Option 1 is fine.

	Ericsson
	Recommended WF is fine

	MediaTek
	Agree with the WF

	Intel
	Option 1.

	Nokia
	Agree with WF.  




Soft combining for 12 PRB 
· Proposals will be discussed under Topic#2 Simulation Assumptions


CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1,
Issue 1-1
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-2
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-3
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-4
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-5
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-6
	Agreements:
No.
2nd round discussion:
A new table will be provided based on the 1st round replies. Options will be:
· Option 1: Agree with Alternative 1 proposal in the table
· Option 2: Agree with Alternative 2 proposal in the table
· Option 3: Disagree with proposal in the table (include reasoning)

Recommendations for 2nd round:
More discussion needed.

	Issue 1-7
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-8
	Issue is closed

	Issue 1-9
	Agreements:
Impact on the UE requirements as listed in the table.
Discussion for 2nd round:
A new table will be provided based on the 1st round replies. Options will be:
· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
Recommendations for 2nd round:
More discussion needed.

	Issue 1-10
	Issue is closed

	Issue 1-11
	Agreements:
Yes.
Based on the companies feedback it seems all companies actually agree that there is no impact. Hence, moderator understands that all companies are fine with option 1 but can also agree to no impact also for 12 PRB scenario.
Discussion for 2nd round:
A new table will be provided based on the 1st round replies. Options will be:
· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
Recommendations for 2nd round:
More discussion needed.

	Issue 1-12
	Issue is closed

	Issue 1-13
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-14
	Agreements:
Impact on the UE requirements as listed in the table.
Recommendations for 2nd round:
No further discussion in this meeting.

	Issue 1-15
	Tentative Agreements:
Impact on the UE requirements as listed in the table.
Discussion for 2nd round:
[bookmark: _Hlk132918417]Add ‘Prioritize SSB based L1 measurements’ for CSI-RS L1-RSRP measurements:
· Proposals
· Option 1: Agree with adding ‘Prioritize SSB based L1 measurements’ for CSI-RS L1-RSRP measurements
· Option 2: Disagree with adding ‘Prioritize SSB based L1 measurements’ for CSI-RS L1-RSRP measurements (include reasoning)
Recommendations for 2nd round:
More discussion needed.

	Issue 1-16
	Agreements:
No
Discussion for 2nd round:
· Proposals
· Firstly discuss
· Option 1: Define L1-SINR requirements
· Option 2: Do not define L1-SINR requirements
· Secondly discuss
· Option 3: Define requirements for 3MHz CBW
· Option 4: Do not define requirements for 3MHz CBW
· Option 5: Define requirements for 5MHz CBW
· Option 6: Do not define requirements for 5MHz CBW
Recommendations for 2nd round:
More discussion needed.

	Issue 1-17
	Agreements:
No.
Most companies can agree on Option 1. However, one company want to keep this issue open. One company want to suggest prioritizing SSB-based performance requirements over CSI-RS based.
Recommendations for 2nd round:
No further discussion in this meeting. WF for next meeting

	Issue 1-18
	Tentative Agreements:
Impact on the UE requirements as listed in the updated table.
Discussion for 2nd round:
A new table will be provided based on the 1st round replies. Options will be:
· Proposals
· Option 1: Agree with proposal in the table
· Option 2: Disagree with proposal in the table (include reasoning)
Recommendations for 2nd round:
More discussion needed.

	Issue 1-19
	Tentative Agreements:
[bookmark: _Hlk132920079]Option4: Do not define requirements for CGI reading.
Many companies support option 4. Moderator would like to hear if option 4 (Do not define requirements for CGI reading) is agreeable?
Discussion for 2nd round:
· [bookmark: _Hlk132919514]Proposals
· Option 1: Agree not to define requirements for CGI reading
· Option 2: Agree to defining requirements for CGI reading
Recommendations for 2nd round:
More discussion needed.

	Issue 1-20
	Agreements:
No.
Recommendations for 2nd round:
No further discussion in this meeting. WF for next meeting

	Issue 1-21
	Agreements:
Yes.
[bookmark: _Hlk132919869]Do not discuss PRS in this WI
Recommendations for 2nd round:
Issue is closed.

	Issue 1-22
	Agreements:
Yes.
[bookmark: _Hlk132920237]mTRP is out of scope of WI
Recommendations for 2nd round:
Issue is closed.

	Issue 1-23
	Agreements:
Yes.
[bookmark: _Hlk132920503]UL carrier reconfiguration requirements can be reused for NR less than 5 MHz.
Discussion for 2nd round:
[bookmark: _Hlk132920527]Whether UL carrier reconfiguration requirements applies to 20 PRB scenario only or to both 12 and 20 PRB scenarios needs more discussion.
· Proposals
For NR less than 5 MHz:
· Option 1: UL carrier reconfiguration requirements can be reused for 20 PRB scenario
· Option 2: UL carrier reconfiguration requirements can be reused for 12 and 20 PRB scenarios
Recommendations for 2nd round:
More discussion needed.

	Issue 1-24
	Agreements:
Yes.
[bookmark: _Hlk132920890][bookmark: _Hlk132920734]RAN4 will work on BWP switch delay requirements for NR less than 5 MHz
Discussion for 2nd round:
[bookmark: _Hlk132920748]Whether BWP switch delay requirements for NR less than 5 MHz applies to 20 PRB scenario only to both 12 and 20 PRB scenarios needs more discussion.
· Proposals
For NR less than 5 MHz:
· Option 1: BWP switch delay requirements can be reused for 20 PRB scenario
· Option 2: BWP switch delay requirements can be reused for 12 and 20 PRB scenarios
Recommendations for 2nd round:
More discussion needed.

	Issue 1-25
	Agreements:
Yes.
RAN4 to look at possible impact to HST requirements due to 12 and 20 PRB PBCH bandwidth
Recommendations for 2nd round:
No more discussion needed. Issue is closed




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
2nd Round discussion will be done directly in the provided WF. Discussion will be copied to 2nd round summary discussion.

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

	[bookmark: _Hlk132268628]R4-2304250
	Intel Corporation
	Proposal 3: Consider the following parameters for simulation assumptions
1) UE speed up to 500km/h with HST deployment scenario such as HSTP single tap channel.
2) RAN4 need to clarify how to model “RB utilization” in simulation.

	[bookmark: _Hlk132268700]R4-2304589
	Nokia, Nokia Shanghai Bell
	Proposal 4: Soft combining approach is studied for 12RB SSB index reading.
Proposal 22: Soft combining is assumed for DMRS detection
Proposal 23: RAN4 to discuss about DMRS detection simulation results for 3km/h and 500km/h, and the impact of power boosting, and soft combining.
Proposal 24: RAN4 to discuss about MIB reading simulation results for 3km/h and 500km/h, and the impact of soft combining.
Proposal 25: Soft combining is assumed for MIB reading



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Several companies have proposed that simulations are needed in order to settle the UE requirements. Two companies have provided simulations assumptions. The proposals are very similar with a couple of differences.
Below table is from Intel paper R4-2304250 as it has a couple of additions on top of the proposal from Nokia in R4-2304589.
Since RAN4#106 meeting plenary has agreed following:
RAN Plenary would like to thank RAN WG4 for their LS for spectrum less than 5 MHz.
RAN Plenary has discussed question 1 on legacy bands and UE operation, and concluded the following:
· In some bands where the <5MHz feature is planned to be deployed there may be legacy NR UEs, whereas in others there are no legacy NR UEs. 
· In order to limit the impact to any legacy UEs in the same frequency range, it would be helpful if the sync raster can be differentiated for the less-than-5MHz channels. 
· It is assumed that UE support of the <5MHz feature is band-specific and optional.
RAN Plenary has discussed question 2 on the feature list to be considered, and concluded that the less-than-5MHz WI in Rel-18 should consider single-carrier operation, excluding RedCap. In addition, UE speeds up to 500km/h should be targeted for Band n100 without impact to RAN1.
Hence, RAN4 shall assume velocities up to 500 km/h.
Regarding simulation assumptions, questions have been raised related to:
· [bookmark: _Hlk132269398]Channel model for HST?
· RB utilization
· Soft combining – Issue 1-22
For the detailed simulation assumptions, it is recommended that companies provide comments or changes directly in the comments field under the table.

Sub-topic 2-1
Sub-topic description:
Consider the following parameters for simulation assumptions.
Open issues and candidate options before meeting:
UE speed up to 500km/h with HST deployment scenario such as HST single tap channel
Issue 2-1: Channel model for HST simulations
· Proposals
· Option 1: Use HST single tap channel
· Option 2: Other
· Recommended WF
· Agree on Option 1: Use HST single tap channel

Issue 2-1 
	Company
	Comments

	AppleXXX
	Fine with option 1 as starting point.

	Huawei 
	Option 1 is fine for band n100 (HST scenario). 
We are not sure if we need to consider other channel model for other bands (non-HST scenario). No strong view.

	Ericsson
	Option 1 is fine.

	MediaTek
	Option 1 is fine

	Qualcomm
	Same views as Huawei, okay to use HST single tap channel for n100 band. We can keep FFS for other bands.

	Intel
	Option 1 would be baseline at least for band n100.

	Nokia
	We are ok to add the HST single tap channel model into the simulation assumptions. We don’t think others need to be excluded. 



Sub-topic 2-2
Sub-topic description:
RAN4 need to clarify how to model “RB utilization” in simulation 
Open issues and candidate options before meeting:
[bookmark: _Hlk132922480]Clarification of how to model “RB utilization” in the simulations
[bookmark: _Hlk132922366]Issue 2-2: Modelling of “RB utilization” in the simulations
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· Companies – please add options.

Issue 2-2 
	Company
	Comments

	AppleXXX
	Need to understand how to use this RB utilization in simulation: PBCH BW is clear based on the new definition, and CORESET#0 transmission bandwidth is to be decided by RAN1, so the only possible use case of RB utilization is to determine the BW for other RS, e.g., CSI-RS. We think the 0.9 utilization rate can be the starting point, but still better to check with RF and RAN1. 

	Huawei 
	Similar view as Apple, it’s not clear how this “RB utilization” would be modeled in the simulation. 

	MediaTek
	We need more time to check this.

	Intel
	RAN4 need to clarify the “RB utilization” in terms of specific bandwidth of physical signals for simulation.  

	Nokia
	According to our revisited understanding, RB utilisation does not apply to lower PRB cases in simulations, and therefore parameter can be removed.  
Option 1: remove RB utilisation parameter



Sub-topic 2-3
Sub-topic description:
[bookmark: _Hlk132922650]Use of non-coherent combining for 12 PRB  SSB index reading in simulations 
[bookmark: _Hlk132922989]Use of soft combining for 12 PRB MIB reading in simulations 
Open issues and candidate options before meeting:
Clarification if use of non-coherent combining (SSB index reading) or soft combining (MIB reading)assumed for the 12 PRB simulations
[bookmark: _Hlk132922629]Issue 2-3: Non-coherent combining for 12 PRB  SSB index reading
· Proposals
· Option 1: Non coherent combining is studied for 12-RB SSB index reading
· Option 2: Non coherent combining is assumed for 12-RB SSB index reading
· Option 3: Non coherent combining is not assumed for  12-RB SSB index reading
· Recommended WF
· More discussion needed

Issue 2-3 
	Company
	Comments

	AppleXXX
	Option 1. The combination of SSB index reading is up to UE implementation, not sure why need to define it.

	Huawei 
	Option 2, but also fine to leave it to UE implementation.

	MediaTek
	FFS.

	Qualcomm
	Option 3, this is up-to UE implementation. No need to assume combining to define RAN4 requirements.

	Intel
	Let it be UE-implementation issue 

	Nokia
	Option 2. 
With 12RB, our simulations show that to meet the performance metric, mitigation mechanisms are needed and soft-combining or non-coherent combining is needed. 


 
[bookmark: _Hlk132922852]Issue 2-4: Soft combining for MIB reading from 12-RB SSB
· Proposals
· Option 1: Soft combining is studied for MIB reading from 12-RB SSB
· Option 2: Soft combining is assumed for MIB reading from 12-RB SSB
· Option 3: Soft combining is not assumed for MIB reading from 12-RB SSB
· Recommended WF
· More discussion needed

Issue 2-4 
	Company
	Comments

	Apple XXX
	Option 1. The combination of MIB reading is up to UE implementation, not sure why need to define it.

	Huawei 
	Option 2, but also fine to leave it to UE implementation.

	MediaTek
	FFS or leave it to UE implementation. 

	Qualcomm
	Option 3, this is up-to UE implementation. No need to assume combining to define RAN4 requirements.

	Intel
	Let it be UE-implementation issue 

	Nokia
	Option 2. 
With 12RB, our simulations show that to meet the performance metric, mitigation mechanisms are needed and soft-combining or non-coherent combining is needed. 




Sub-topic 2-4
Sub-topic description:
Simulation assumptions 
Open issues and candidate options before meeting:
Agree on the listed simulation assumptions. If companies have comments, clarifications and/or corrections please list those with reasoning in the table for comments for Issue 2-5 below.

	Parameter
	Unit
	Value

	Carrier frequency 
	GHz
	900MHz

	Subcarrier spacing
	kHz
	15 kHz; 

	Number of Tx antennas
	-
	1

	Number of Rx antennas
	-
	2 

	
	
	

	DMRS
	- 
	3GPP NR PBCH DMRS

	Other assumptions
	
	Tx BW known at Rx side 
Rx BW known at TX side

	CP Length
	-
	Normal

	Number of transmitted SS block within a SS burst set period (K)
	-
	1 

	SS burst set periodicity
	ms
	20

	Frequency Offset relative to UE frequency reference
	Hz
	0

	RB Utilization
	%
	Baseline 0.9 

	PBCH symbols within the SS block
	 
	PSS-PBCH-SSS-PBCH

	Data and Control Power offset with respect to PSS and SSS
	dB
	Baseline 0 

	PBCH power offset with respect to PBCH-DMRS
	dB
	0 

	PBCH-DMRS power offset with respect to PSS and SSS
	dB
	0 

	PSS and SSS sequences
	-
	No changes expected 

	PBCH-DMRS sequences
	-
	No changes expected

	PBCH-DMRS RE positions within the PBCH resource
	-
	No changes expected except for puncturing impact

	PBCH Channel coding
	 
	No changes expected to actual Channel coding
(Polar code with 512 length and 24bit CRC)

	PBCH Modulation
	-
	QPSK

	PBCH Payload (including the CRC)
	bits
	56bit (CRC 24bit) | FFS

	PBCH SNR
	dB
	-10: 0 dB, with 1 dB spacing

	Propagation Condition / Channel models
	-
	FR1:
AWGN
TDL-A 30ns
TDL-B 100ns
TDL-C 300ns

	UE speed
	 
	FR1: 3 km/h, 500 km/h

	Detection Method
	 
	One shot detection (No combination for different PBCHs)

	NOTE: the companies are encouraged to state channel model parameters together with the results, the parameters are to be further discussed and aligned. 
 



Issue 2-5
Note: no need to comment on Issues related to Issue 2-1, 2-2, 2.3 and 2-4 as they are commented already. 
	Company
	Comments

	MediaTekXXX
	We are not clear why the ‘Number of Tx antennas’ is equal to 1. 


	Intel
	FFS on # of Tx. antenna for PBCH decoding. 
Need further feedback from other company. 

	Nokia
	We propose to remove “Other assumptions” as they are more related to RAN1 discussions. 



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1,
Issue 2-1
	Agreements:
[bookmark: _Hlk132922078]Use single tap channel model at least for band n100. FFS for other bands.
FFS on other channel models for other bands
Candidate options:
[bookmark: _Hlk132922095]Other channel models:
· [bookmark: _Hlk132922107]Proposals
· Option 1: AWGN
· Option 2: TDL-A 30ns
· Option 3: TDL-B 100ns
· Option 4: TDL-C 300ns
Recommendations for 2nd round:
More discussion needed

	Issue 2-2
	Agreements:
No.
Candidate options:
· [bookmark: _Hlk132922414]Proposals
· Option 1: Further discuss modelling of “RB utilization” in the simulations 
· Option 2: Remove modelling of “RB utilization” in the simulation assumptions
Recommendations for 2nd round:
More discussion needed

	Issue 2-3
	Tentative Agreements:
[bookmark: _Hlk132922691]Moderator would like to ask if:
Option 2: Non coherent combining is assumed for 12-RB SSB index reading
Is agreeable?
Candidate options:
· [bookmark: _Hlk132922733]Proposals
· Option 1: Non coherent combining is studied for 12-RB SSB index reading
· Option 2: Non coherent combining is assumed for 12-RB SSB index reading
· Option 3: Non coherent combining is not assumed for 12-RB SSB index reading
· Option 4: Leave it FFS and come back next meeting
Recommendations for 2nd round:
More discussion needed

	Issue 2-4
	Agreements:
No.
Candidate options:
· [bookmark: _Hlk132923011]Proposals
· Option 1: Soft combining is studied for MIB reading from 12-RB SSB
· Option 2: Soft combining is assumed for MIB reading from 12-RB SSB
· Option 3: Soft combining is not assumed for MIB reading from 12-RB SSB
Recommendations for 2nd round:
Leave it FFS and come back next meeting. 
[bookmark: _Hlk132923024]Companies can use preferred assumption in simulations and provide input on the assumed simulation details regarding soft combining with their simulation results

	Sub-topic 2-4,
Simulation assumptions
	Agreements:
No.
Some comments received. Moderator suggest discussing these 2 aspect further in 2nd round.
Candidate options:
Discuss following 2 aspects related to simulation assumptions in 2nd round:
· [bookmark: _Hlk132923580]Clarify: ‘Number of Tx antennas’ is equal to 1
· Can “Other assumptions” be removed?
Recommendations for 2nd round:
Continue discussion. 



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
2nd Round discussion will be done directly in the provided WF. Discussion will be copied to 2nd round summary discussion.
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR_FR1_lessthan_5MHz_BW 
	Nokia, Nokia Shanghai Bell
	This is to capture agreements and open issues (WF) from RAN4#106bis meeting

	
	WF on simulation assumptions for NR_FR1_lessthan_5MHz_BW
	Nokia, Nokia Shanghai Bell
	This Tdoc is to capture the simulation assumptions to be used in NR_FR1_lessthan_5MHz_BW WI. Additionally, also capturing open issues (WF) regarding simulation scenarios.

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

