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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Topic #1: 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

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

	R4-2300284
	Apple
	In this contribution, we discuss the RRM impacts for the spectrum less than 5MHz. 
Proposal 1: RAN4 to discuss this WI(spectrum less than 5MHz) based on R15 framework as starting point; and R16/R17/R18 features with less than 5MHz can be discussed case by case if operators have such deployments.
Proposal 2: RAN4 to discuss the RRM impacts like in table 1.

	R4-2300481
	Intel
	Observation 1: Cell search performance in terms of search time and detection probability may be impacted from RAN1 design decision.
Observation 2: Degradation of time-domain resolution from limited bandwidth is inevitable and it needs to be evaluated based on RAN1 design decision especially for UE transmit timing requirements. Other signalling characteristic requirements also may depend on the number of available DMRS in the new PBCH.
Observation 3: RAN4 can decide whether relax the accuracy or extend time / samples after evaluating the RAN1 design details on PBCH / CORESET0.  
Proposal 1: RAN4 to firstly identify the potentially impacted RRM requirements. After RAN1 design details are fixed, RAN4 to evaluate performance degradation and finally move forward to decide the specification changes.

	R4-2301984
	Huawei, HiSilicon
	Proposal 1: Existing cell detection and measurement requirements can be used as a starting point for less than 5MHz BW. 
Proposal 2: RAN4 to study whether existing SBI reading requirements can be re-used for less than 5MHz BW after RAN1 concludes on PBCH design.
Proposal 3: RAN4 to study the PBCH decoding performance for SFTD and CGI reading requirements after RAN1 concludes on PBCH design.
Proposal 4: RAN4 to study whether existing timing requirements can be re-used for 3MHz BW.

	R4-2302241
	Nokia, Nokia Shanghai Bell
	Observation 1: For FRMCS gradual migration, 3 MHz and 5 MHz channel bandwidths are sufficient from RF viewpoint, while it is important to support a larger set of L1 transmission bandwidths to facilitate co-existence with up to 14 GSM-R carriers on the n100 band.
Proposal 1: RAN4 can start the RRM impact analysis with 15 RBs and clarify the exact number (e.g., 16 or 15RBs) and other possible numbers when RAN1 agrees on them.
Observation 2: PBCH occupies bandwidth of 3.6 MHz, or 20 PRBs, and PBCH needs to be narrowed down to the desired transmission bandwidth.
Observation 3: no impact on PSS / SSS is expected. Therefore PSS / SSS can be used without adaptation mechanism (e.g., puncturing)
Observation 4: DMRS detection performance may degrade because of PBCH puncturing
Observation 5: PBCH decoding performance may degrade because of PBCH puncturing
Observation 6: RAN4 PBCH puncturing impact will depend on RAN1 design.
Proposal 2: RAN4 to evaluate the d degradation
Observation 7: There is negative performance impact of using less PRBs on PBCH DMRS detection. 2.7dB loss seen with 12PRB BW and 1.4dB loss with 15PRB BW.
Proposal 3: RAN4 to evaluate the impact on RRM requirements due to the PBCH-DMRS detection performance degradation.
Observation 8: CORESETs can be flexibly configured to the UE after the initial access but there are limited configuration options for the CORESET#0 that is used for the PDCCH scheduling the transmission of SIB1.
Observation 9: During system information acquisition, UE monitors PDCCH on resources spanning at least 4.32 MHz (i.e., 24 PRBs). To support scenarios with narrower Tx BW, changes are needed.
Proposal 4: PDCCH changes are necessary to support NR in narrow spectrum allocations. RAN4 shall evaluate PDCCH impact of reduced bandwidth to RRM requirements.
Proposal 5: 15 RBs is sufficient for SSB and CORESET#0 for the 3MHz – 4Mhz (15 - 19 RBs) case.
Proposal 6: RAN4 to consider the RRM impact of PDCCH detection performance of CORESET#0
Observation 11: CSI-RS for mobility is having configurable bandwidth with minimum bandwidth being 24 PRBs and there is no relation to the BWP size.
Proposal 7: RAN4 to wait for RAN1 before proceeding on CSI-RS for mobility
Proposal 8: RAN4 to study with simulations the performance impact of the reduced bandwidth

	R4-2302318
	MediaTek inc
	Proposal 1: No impact of less than 5 MHz on PSS/SSS detection. Also, no simulation is needed.
Proposal 2: RAN4 shall wait for RAN1 to complete their study on PDCCH and PBCH detection.
Proposal 3: RAN4 should leverage the link-level simulation assumptions and parameters from RAN1 to speed up the progress and discussion in RAN4.

	R4-2302658
	Ericsson
	Mobility:
Proposal 1: 	Cell search requirements and HO requirements shall be further investigated for potential impact.
Proposal 2: 	RAN4 to agree that RACH requirements do not need to be enhanced. 

Timing:
Proposal 3: 	Reuse the LTE requirement for UE initial transmission timing error, Te = 12 Ts for a channel bandwidth of 3 MHz, regardless of we use 15 or 16 PRB.
Proposal 4: 	MRTD and MTTD requirements of legacy NR to be reused for NR less than 5MHz
Proposal 5: 	The timing related requirements Timer accuracy requirements, Timing advance requirements and Cell phase synchronisation accuracy can reuse the requirements of legacy NR.
RLM:
Proposal 6: 	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 7: 	RAN4 can keep the existing SSB based RLM evaluation periods TEvaluate_out_SSB and TEvaluate_in_SSB for CBW less then 5MHz.
Proposal 8: 	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 9: 	RAN4 to agree that interruption requirements on other active serving cells need not be studied and specified

Proposal 10: 	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 11: 	RAN4 to agree that UL carrier reconfiguration requirements can be reused for NR less than 5 MHz.

Link recovery:
Proposal 12: 	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 13: 	 RAN4 apply the existing SSB based BFD evaluation period 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 less then 5MHz.
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.
BWP and TCI state switching:
Proposal 17: 	RAN4 to agree that BWP switching and CBW requirements are not impacted with introduction of NR less than 5 MHz.
Proposal 18: 	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 19: 	TCI state switching requirements impact can be further studied after the framework is clear.
Measurements:
Proposal 20: 	RAN4 apply the exiting L3 measurement requirements for CBW less than 5MHz. 
Proposal 21: 	RAN4 apply the existing SSB based L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB for CBW less then 5MHz.
Proposal 22: 	RAN4 apply the existing CSI-RS based L1-RSRP measurement period TL1-RSRP_Measurement_Period_CSI-RS for CBW less then 5MHz.
Proposal 23: 	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 24: 	RAN4 should discuss whether L1-SINR measurement requirements are applicable for CBW less than 5MHz. 
Proposal 25: 	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 26: 	RAN4 to agree that defining positioning requirements are out of scope of the WID
Proposal 27: 	RAN4 to agree that measurement performance requirements are studied during the performance stage.
Proposal 28: 	RAN4 to discuss whether TMIB/TSI is relaxed due to the PBCH puncturing during the performance stage.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
6 companies have submitted discussion papers for this topic for RAN4#106 meeting.
[bookmark: _Hlk127874900]All companies address the possible scope and impacted RRM requirements from introducing UE operations in spectrum allocations from approximately 3 MHz up to below 5 MHz. 
From the WID as input to facilitate the discussion:
· Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
· For SSB:
· Reuse PSS/SSS specification without puncturing.
· PBCH based on current design 
· Identify and specify necessary minimum changes to PDCCH, CSI-RS/TRS, PUCCH, and PRACH for functional support based on existing design, without optimization.

RAN1 has made some agreements which should be accounted in the discussions.
Based on the input from companies it is proposed to look at the RRM requirements impact identified by the different companies. Each company view has been captured under each issue (issue 1-1 – issue 1-26) and summary is in below table. 
Based on the collected views from the contributions the impact on the RRM requirements has been collected and concluded in the table such that if a company listed possible impact or more study needed, it is listed as ‘FFS’ in the table below. If no company had identified any impact, it is concluded as ‘no impact’.
Hence, the following table collect the current status based on contributions before the meeting. 
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz
	Issue

	Idle mode Requirements
	FFS
	FFS
	1-1

	Inactive Mode Requirements
	FFS
	FFS
	1-2

	Handover
	FFS
	FFS
	1-3

	RRC Re-establishment
	FFS
	FFS
	1-4

	RRC Connection Release with Redirection
	FFS
	FFS
	1-5

	Random Access
	no impact
	no impact
	1-6

	UE Transmit timing
	FFS
	FFS
	1-7

	MRTD/MTTD
	no impact
	no impact
	1-8

	[bookmark: _Hlk127875998]RLM
	FFS
	FFS
	1-9

	Interruptions
	no impact
	no impact
	1-10

	[bookmark: _Hlk127876065]SCell Activation delay
	FFS
	FFS
	1-11

	UE UL carrier RRC reconfiguration delay
	no impact
	no impact
	1-12

	Link Recovery Procedures (SSB based BFD, CSI-RS based BFD, SSB based CBD, CSI-RS based CBD
	FFS
	FFS
	1-13

	[bookmark: _Hlk127876325]Active BWP switch delay
	no impact
	no impact
	1-14

	[bookmark: _Hlk127876377]PSCell Addition
	FFS
	no impact
	1-15

	[bookmark: _Hlk127876527]TCI state switching
	FFS
	FFS
	1-16

	PSCell change
	no impact
	no impact
	1-17

	SCG Activation
	FFS
	no impact
	1-18

	General measurement requirements (e.g. measurement gaps, measurement capability etc)
	no impact
	no impact
	1-19

	Intra-frequency measurements (SSB, CSI-RS)
	FFS
	FFS
	1-20

	Inter-frequency measurements (SSB, CSI-RS)
	FFS
	FFS
	1-21

	Inter-RAT (LTE)
	no impact
	no impact
	1-22

	L1-RSRP
	FFS
	FFS
	1-23

	L1-SINR
	FFS
	FFS
	1-24

	NR positioning
	not in scope of WI
	not in scope of WI
	1-25

	Measurement performance requirements
	FFS
	FFS
	1-26



Each of the following Issues will address each RRM Requirement in the table. Conclusion will be captured in the table (possibly in a WF).
Sub-topic 1-1
Sub-topic description:
RRM requirements impact analysis from introducing UE operations in spectrum allocations from approximately 3 MHz up to below 5 MHz.

Issue 1-0: Initial RRM impact analysis assumption
· Proposal: RAN4 can start the RRM impact analysis with 15 RBs and clarify the exact number (e.g., 16 or 15RBs) and other possible numbers when RAN1 agrees on them?
· Option 1: Yes
· Option 2: No
· Recommended WF
· To progress the work where possible it is proposed to agree that RAN4 can start the RRM impact analysis with 15 RBs and clarify the exact number (e.g., 16 or 15RBs) and other possible numbers when RAN1 agrees on them.

Issue 1-1: Impact on Idle mode Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Idle mode Requirements
	Apple:
FFS: EMR measurement with SSN index reading (section: 4.4.2.2 Measurements of inter-frequency CA/DC candidate cells)
Intel: FFS
Huawei: FFS
MediaTek: FFS
Ericsson: FFS
Nokia: FFS
	Apple:
No impact
Huawei: No impact
MediaTek: no impact
Ericsson: FFS
Nokia: FFS


· Recommended WF
· FFS

Issue 1-2: Impact on Inactive mode Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Inactive mode Requirements
	Apple:
FFS: EMR measurement with SSN index reading (section: 4.4.2.2 Measurements of inter-frequency CA/DC candidate cells)
Intel: FFS
Huawei: FFS
MediaTek: FFS
Ericsson: FFS
Nokia: FFS
	Apple:
No impact
Huawei: No impact
MediaTek: no impact
Ericsson: FFS
Nokia: FFS


· Recommended WF
· FFS

Issue 1-3: Impact on Handover Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Handover Requirements
	Apple:
HO requirement: FFS if PBCH BW reduction will impact SSB index reading during Tsearch
Intel: FFS
Huawei: FFS
MediaTek: FFS
Ericsson: FFS
Nokia: FFS
	Apple:
No impact
Ericsson: FFS
Nokia: FFS



· Recommended WF
· FFS

Issue 1-4: Impact on RRC Re-establishment Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	RRC Re-establishment
	Apple:
Reestablishment delay requirement: FFS if PBCH BW reduction will impact SSB index reading during Reestablishment 
Huawei: FFS
MediaTek: FFS
Nokia: FFS
	Apple:
No impact
Nokia: FFS


· Recommended WF
· FFS

Issue 1-5: Impact on RRC Connection Release with Redirection Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	RRC Connection Release with Redirection
	Apple:
Redirection delay requirement: FFS if PBCH BW reduction will impact SSB index reading during Redirection 
Huawei: FFS
MediaTek: FFS
Nokia: FFS
	Apple:
No impact
Nokia: FFS


· Recommended WF
· FFS

Issue 1-6: Impact on Random Access Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Random Access
	Apple:
No impact
Ericsson: no impact
	Apple:
No impact
Ericsson: no impact


· Recommended WF
· no impact

Issue 1-7: Impact on UE Transmit timing Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	UE Transmit timing
	Apple:
No impact
	Apple:
No impact

	
	Intel: FFS
Huawei: FFS
Ericsson: no impact

	Huawei: FFS
Ericsson: no impact



· Recommended WF
· FFS

Issue 1-8: Impact on UE MRTD/MTTD Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	MRTD/MTTD
	Apple:
No impact
Ericsson: no impact
	Apple:
No impact
Ericsson: no impact


· Recommended WF
· no impact

Issue 1-9: Impact on UE RLM Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	RLM
	Apple:
(1)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)).
(2)CSI-RS based OOS/IS evaluation: FFS due to reduced BW (Current hypothetical BW for CSI-RS based evaluation is 24PRBs (4.32MHz)).
Intel: FFS
Ericsson: FFS
Nokia: FFS
	Apple:
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)).
Ericsson: no impact
Nokia: FFS


· Recommended WF
· FFS

Issue 1-10: Impact on UE Interruption Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Interruptions
	Apple:
No impact
Ericsson: no impact
	Apple:
No impact
Ericsson: no impact


· Recommended WF
· no impact

Issue 1-11: Impact on UE SCell Activation delay Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	SCell Activation delay
	Apple:
Activation delay requirement: 
(1)FFS if PBCH BW reduction will impact SSB index reading during SCell activation
(2)FFS if CSI-RS BW reduction will impact L1-RSRP measurement delay during SCell activation (Current CSI-RS L1-RSRP is based on 48PRBs, L1-RSRP related side conditions given in clauses 10.1.19.2)
Ericsson: no impact
Nokia: FFS
	Apple:
Activation delay requirement: 
FFS if CSI-RS BW reduction will impact L1-RSRP measurement delay during SCell activation (Current CSI-RS L1-RSRP is based on 48PRBs, L1-RSRP related side conditions given in clauses 10.1.19.2)
Ericsson: no impact



· Recommended WF
· FFS

Issue 1-12: Impact on UE UL carrier RRC reconfiguration delay Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	UE UL carrier RRC reconfiguration delay
	Apple:
No impact
Ericsson: no impact
	Apple:
No impact
Ericsson: no impact


· Recommended WF
· no impact

Issue 1-13: Impact on UE Link Recovery Procedure Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Link Recovery Procedures (SSB based BFD, CSI-RS based BFD, SSB based CBD, CSI-RS based CBD
	Apple:
BFD:
(1)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)).
(2)CSI-RS based evaluation: FFS due to reduced BW (Current hypothetical BW for CSI-RS based evaluation is 24PRBs (4.32MHz)).
Apple:
CBD:
CSI-RS based evaluation: FFS due to reduced BW (Current hypothetical BW for CSI-RS based evaluation is 24PRBs (4.32MHz)).
Intel: FFS
Ericsson: FFS
Nokia: FFS
	Apple:
BFD:
No impact

Apple:
CBD:
No impact
Ericsson: FFS
Nokia: FFS



· Recommended WF
· FFS

Issue 1-14: Impact on UE Active BWP switch delay Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Active BWP switch delay
	Apple:
No impact
Ericsson: no impact
	Apple:
No impact
Ericsson: no impact


· Recommended WF
· no impact

Issue 1-15: Impact on UE PSCell Addition Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	PSCell Addition
	Apple:
PSCell addition:
FFS if PBCH BW reduction will impact SSB index reading during Tsearch
Huawei: FFS
MediaTek: FFS
Nokia: FFS
	Apple:
No impact


· Recommended WF
· FFS

Issue 1-16: Impact on UE TCI state switching Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	TCI state switching
	Ericsson: FFS
	Ericsson: FFS


· Recommended WF
· FFS

Issue 1-17: Impact on UE PSCell change Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	PSCell change
	Ericsson: no impact
	Ericsson: no impact


· Recommended WF
· no impact

Issue 1-18: Impact on UE SCG Activation Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	SCG Activation
	Apple:
SCG activation:
FFS if PBCH BW reduction will impact SSB index reading during Tsearch
Huawei: FFS
MediaTek: FFS
Ericsson: no impact
Nokia: FFS
	Apple:
No impact
Ericsson: no impact


· Recommended WF
· FFS

Issue 1-19: Impact on UE General measurement Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	General measurement requirements
	Apple:
Measurement capability:
No impact
	Apple:
Measurement capability:
No impact


· Recommended WF
· no impact

Issue 1-20: Impact on UE Intra-frequency measurements Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Intra-frequency measurements
	Apple:
SSB based Cell identification/measurement delay: 
FFS SSB index reading delay due to reduced BW of PBCH DMRS

CSI-RS based L3 measurement delay:
FFS CSI-RS based L3 measurement delay due to reduced CSI-RS BW (Current CSI-RS L3 measurement requirement is based on 48PRBs)

CGI reading with autonomous gaps:
FFS on the reduced BW for MIB and SIB1
Huawei: FFS
MediaTek: FFS
Nokia: FFS
Other measurement requirement:
No impact
Intel: FFS
Ericsson: FFS
	Apple:
SSB based Cell identification/measurement delay: 
No impact

CSI-RS based L3 measurement delay:
FFS CSI-RS based L3 measurement delay due to reduced CSI-RS BW (Current CSI-RS L3 measurement requirement is based on 48PRBs)

CGI reading with autonomous gaps:
No impact (current band n100, n8, n26 and n28 has min BW=5MHz)
Huawei: FFS

Other measurement requirement:
No impact
Huawei: No impact
MediaTek: no impact
Ericsson: FFS


· Recommended WF
· FFS

Issue 1-21: Impact on UE Inter-frequency measurements Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Inter-frequency measurements
	Apple:
SSB based Cell identification/measurement delay: 
FFS SSB index reading delay due to reduced BW of PBCH DMRS

CSI-RS based L3 measurement delay:
FFS CSI-RS based L3 measurement delay due to reduced CSI-RS BW (Current CSI-RS L3 measurement requirement is based on 48PRBs)

CGI reading with autonomous gaps:
FFS on the reduced BW for MIB and SIB1
Huawei: FFS
MediaTek: FFS
Nokia: FFS
Other measurement requirement:
No impact
Intel: FFS
Ericsson: FFS
	Apple:
SSB based Cell identification/measurement delay: 
No impact

CSI-RS based L3 measurement delay:
FFS CSI-RS based L3 measurement delay due to reduced CSI-RS BW (Current CSI-RS L3 measurement requirement is based on 48PRBs)

CGI reading with autonomous gaps:
No impact (current band n100, n8, n26 and n28 has min BW=5MHz)
Huawei: FFS

Other measurement requirement:
No impact
Huawei: No impact
MediaTek: no impact
Ericsson: FFS


· Recommended WF
· FFS

Issue 1-22: Impact on UE Inter-RAT Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Inter-RAT (LTE)
	Apple:
No impact
	Apple:
No impact


· Recommended WF
· no impact

Issue 1-23: Impact on UE L1-RSRP Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	L1-RSRP
	Apple:
FFS if CSI-RS BW reduction will impact L1-RSRP measurement delay (Current CSI-RS L1-RSRP is based on 48PRBs, L1-RSRP related side conditions given in clauses 10.1.19.2)
	Apple:
FFS if CSI-RS BW reduction will impact L1-RSRP measurement delay (Current CSI-RS L1-RSRP is based on 48PRBs, L1-RSRP related side conditions given in clauses 10.1.19.2)


· Recommended WF
· FFS

Issue 1-24: Impact on UE L1-SINR Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	L1-SINR
	Ericsson: FFS
	Ericsson: FFS


· Recommended WF
· FFS

Issue 1-25: Impact on UE NR positioning Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	NR positioning
	Ericsson: not in scope
	Ericsson: not in scope


· Recommended WF
· not in scope

Issue 1-26: Impact on UE Measurement performance Requirements
· Proposals
	RRM Requirement
	approximately 3 MHz
	Below 5 MHz

	Measurement performance requirements
	Apple:
CSI-RS based measurement accuracy:
FFS CSI-RS based L3 measurement accuracy due to reduced CSI-RS BW (Current CSI-RS L3 measurement accuracy requirement is based on 48PRBs)
Intel: FFS
Ericsson: FFS
	Apple:
CSI-RS based measurement accuracy:
FFS CSI-RS based L3 measurement accuracy due to reduced CSI-RS BW (Current CSI-RS L3 measurement accuracy requirement is based on 48PRBs)
Ericsson: FFS


· Recommended WF
· FFS

Issue 1-27: Features to consider in this WI
· Proposals
· RAN4 to discuss this WI(spectrum less than 5MHz) based on R15 framework as starting point; and R16/R17/R18 features with less than 5MHz can be discussed case by case if operators have such deployments.
· Recommended WF
· FFS


[bookmark: _Hlk128039899]Topic #2: Simulation Assumptions

Following preliminary simulation assumptions for DMRS detection, DMRS demodulation, and PDCCH detection loss due to puncturing, have been proposed as baseline for upcoming simulations.
Companies are encouraged to comment on the listed simulation assumptions.
Please add any comments directly in the table with Company name.

Table 1 Preliminary simulation assumptions for DMRS detection, DMRS demodulation, and PDCCH detection loss due to puncturing
	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, Higher speeds FFS


	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
	 
	 




