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Topic #1: RRM Core Requirements impact analysis
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
· Candidate solutions:
· 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
<Agreement>:
· Start the work on RRM impact analysis with 15 RBs assumption and clarify the exact number of RBs for SSB (e.g., 16 or 15RBs) after RAN1 makes the conclusion.

Issue 1-1: Impact on Idle mode Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	Idle mode Requirements
	FFS: EMR measurement with SSN index reading (section: 4.4.2.2 Measurements of inter-frequency CA/DC candidate cells)
FFS
	No impact identified yet
FFS




Issue 1-2: Impact on Inactive mode Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	Inactive mode Requirements
	FFS: EMR measurement with SSN index reading (section: 4.4.2.2 Measurements of inter-frequency CA/DC candidate cells)
	No impact identified yet
FFS




Issue 1-3: Impact on Handover Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	Handover Requirements
	HO requirement: FFS if PBCH BW reduction will impact SSB index reading during Tsearch
FFS 
	No impact identified yet
FFS




Issue 1-4: Impact on RRC Re-establishment Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	RRC Re-establishment
	Re-establishment delay requirement: FFS if PBCH BW reduction will impact SSB index reading during Reestablishment 
FFS
	No impact identified yet
FFS




Issue 1-5: Impact on RRC Connection Release with Redirection Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	RRC Connection Release with Redirection
	Redirection delay requirement: FFS if PBCH BW reduction will impact SSB index reading during Redirection 
FFS
	No impact identified yet
FFS




Issue 1-6: Impact on UE Transmit timing Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	UE Transmit timing
	No impact identified yet
FFS
	No impact identified yet
FFS




Issue 1-7: Impact on UE RLM Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	RLM
	(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)).
FFS
	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)).
FFS



Issue 1-8: Impact on UE SCell Activation delay Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	SCell Activation delay
	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)
FFS
	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)
FFS



Issue 1-9: Impact on UE Link Recovery Procedure Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	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
	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)).
CBD:
CSI-RS based evaluation: FFS due to reduced BW (Current hypothetical BW for CSI-RS based evaluation is 24PRBs (4.32MHz)).
FFS
	BFD: 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)).
CBD: No impact
FFS




Issue 1-10: Impact on UE PSCell Addition Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	PSCell Addition
	PSCell addition:
FFS if PBCH BW reduction will impact SSB index reading during Tsearch
FFS
	No impact identified yet
FFS




Issue 1-11: Impact on UE TCI state switching Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	TCI state switching
	FFS
	FFS



Issue 1-12: Impact on UE SCG Activation Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	SCG Activation
	SCG activation:
FFS if PBCH BW reduction will impact SSB index reading during Tsearch

	No impact identified yet
FFS




Issue 1-13: Impact on UE Intra-frequency measurements Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	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 and SFTD:
FFS on the reduced BW for MIB and SIB1
Other measurement requirement: No impact
FFS
	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)
Other measurement requirement: No impact
FFS



Issue 1-14: Impact on UE Inter-frequency measurements Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	Inter-frequency measurements
	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 and SFTD:
FFS on the reduced BW for MIB and SIB1
Other measurement requirement: No impact

	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)
Other measurement requirement: No impact
FFS



Issue 1-15: Impact on UE L1-RSRP Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	L1-RSRP
	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)
FFS
	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)
FFS



Issue 1-16: Impact on UE L1-SINR Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	L1-SINR
	FFS
	FFS



Issue 1-17: Impact on UE Measurement performance Requirements
<Way Forward>: Further study RRM impact with the following expectations: 
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	Measurement performance requirements
	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)
FFS
	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)
FFS



Issue 1-18: RRM Requirements where no impact is expected 
<Way Forward>: Companies have not identified any impact on the following sections so far. Companies are recommended to check RRM impact if any of the following sections requires changes.  
	RRM Requirement
	Approximately 3 MHz
	Below 5 MHz

	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



Issue 1-19: Features to consider in this WI
<Way Forward>: Consider the following options: 
· Option 1
· RAN4 to define RRM requirements based on R15 framework
· FFS whether to consider selected R16/R17/R18 features and it can be discussed case by case
· Option 2
· RAN4 to define RRM requirements based on R17 framework
· If some features are not compatible with less than 5MHz design then they can be removed 


[bookmark: _Hlk128039899]Topic #2: Simulation Assumptions
Issue 2-1: Simulation Scenarios
<Way Forward>: Companies to provide simulation scenarios for discussion based on RRM impact analysis.  
Issue 2-2: Simulation Assumptions
<Way Forward>: Companies to provide simulation assumptions for discussion based on RRM impact analysis. The following table describes preliminary assumptions for DMRS detection, DMRS demodulation, and PDCCH detection loss due to puncturing, It has been proposed as baseline for upcoming simulations.
Companies are encouraged to comment on the listed simulation assumptions. 
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
	 
	 






