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Introduction
This contribution provides updated evaluation assumptions for R17 RLM/BFD relaxation
System level simulation assumptions for mobility impact analysis from RLM/BFD relaxation
The intention of this evaluation is to justify the mobility impact of RLM/BFD relaxation under different scenarios. For FR1 and FR2, the evaluation assumption is provided in Table I.
Table I Evaluation assumptions for mobility impact of RLM/BFD relaxation in FR1 and FR2
	Parameters
	Dense urban (UMi) in FR1
	Dense urban (UMi) in FR2

	UE speed
	3km/h; 30km/h
Companies are encouraged to further consider UE rotation in FR2.

	Relaxation factor (X)
	2, [3], 4, [8]
Note: For DRX cycle <=320 ms, “1.5” factor is considered in the R15/R16 baseline.
	2, [3], 4, [8]
Note: For DRX cycle <=320 ms, “1.5” factor is considered in the R15/R16 baseline.

	DRX cycle length
	20ms, 40ms

	Layout
	Single layer:
Macro layer: Hex. Grid

	Moving across Boarder
	Option 1: Wrap around as defined in 36.839 [1]
Option 2: Bouncing back as defined in 36.839 [1]

	Inter-BS distance 
	200m
	200m

	Carrier frequency and SCS
	4GHz and 30kHz SCS for SSB

	30GHz and 120kHz SCS for SSB

	Simulation bandwidth
	20MHz (for CORESET0 BW)

	80MHz (for CORESET0 BW)

	N factor (# of RX beams for FR2)
	N.A.
	8 for SSB,
1 for CSI-RS

	SSB multiplex with Data
	No

	LoS probability
	According to Table 7.4.2-1 in TR 38.901 [2]

	Pathloss and shadow fading std.
	Refer to UMi model in TR38.901 [2]

	Shadow fading correlation distance
	10 for LOS and 13 for NLOS

	BS Tx power
(PA power)
	44dBm
	40dBm

	UE receiver noise figure
	9dB

	13dB

	UE distribution
	100% outdoor

	BS antenna height 
	10m

	UE antenna height
	1.5m

	BS antenna element gain + connector loss
	Follow 38.802 [3] Table A.2.1-4

	UE antenna model
	Follow 38.802 [3] Table A.2.1-4

	Follow 38.802 [3] Table A.2.1-4
(M,N,P,Mg,Ng) =
Option 1: (1,2,2,1,2) 
Option 2: (2,2,2,1,2)
Θmg,ng=90°; Ω0,1=Ω0,0+180°; (dg,H, dg,V)=(0,0)
Note: only one of panels should be selected

	UE beam sweeping
	No
	Yes.
# of beams: N = 8

	BS antenna down-tilt
	15 degree

	BS array configuration
	(M,N,P,Mg,Ng) =
Option 1: (8,8,2,1,1)
Option 2: (2,4,2,1,1)
(dH,dV) = 
Option 1: (0.5, 0.8)λ 
Option 2: (0.5, 0.9)λ
+45°, -45° polarization

	(M,N,P,Mg,Ng) =
Option 1: (4,8,2,1,1)
Option 2: (4,8,2,2,2)
(dH,dV) = (0.5, 0.5)λ, (dg,H,dg,V) = (4.0, 2.0)λ
+45°, -45° polarization

	BS beam set
	For direction of analog beam steering (in LCS):
Azimuth angle φi = [-45, -15, 15, 45] degree
Zenith angle θj = [90,115] degree

Note: Other options are not precluded.
	For direction of analog beam steering (in LCS):
Azimuth angle φi = [-60, -42.86, -25.71, -8.57, 8.57, 25.71, 42.86, 60] degree
Zenith angle θj = [90, 100, 110, 120] degree
Note: Other options are not precluded.

	T310
	1000ms
Note: Other options, e.g. 2000ms, are not precluded.
	1000ms
Note: Other options, e.g. 2000ms, are not precluded.

	N310
	1
Note: Other options are not precluded.
	1
Note: Other options are not precluded.

	N311
	1
Note: Other options are not precluded.
	1
Note: Other options are not precluded.

	Qout/Qin
	SINR for hypothetical PDCCH BLER in Table 8.1.1-1 of TS 38.133
Companies are encouraged to provide specific values used in evaluations
	 SINR for hypothetical PDCCH BLER in Table 8.1.1-1 of TS 38.133
Companies are encouraged to provide specific values used in evaluations

	beamFailureInstanceMaxCount
	n1
Note: Other options are not precluded.
	n1
Note: Other options are not precluded.

	beamFailureDetectionTimer
	pbfd4
Note: Other options are not precluded.
	pbfd4
Note: Other options are not precluded.

	SNR of set q0
	-6dB
	-6dB



The UE performs signal and interference measurements based on RLM-RS (i.e. SSB or CSI-RS) to derive a downlink link quality metric, and SINR is considered here for simplicity. 
The performance metric of this evaluation can be 
a． increased latency in RLF triggering (for RLM), and the baseline latency is the RLF triggering latency in R15. 
b． increased latency in beam failure detection and the initiation of beam recovery procedure (for BFD), and the baseline latency is the beam failure triggering latency in R15.
c． the CDF curves of Delta SINR comparison between R15 an R17. 
· ΔSINR = MAX (ABS [(estimated SINR at Rel-17– estimated SINR at Rel-15) CDF=X ] ), ABS [(estimated SINR at Rel-17 – estimated SINR at REl-15) CDF=Y ]) [dB]
· (X,Y) =(5%, 95%) or (1%, 99%)
· Note: Other options to (X,Y) are not precluded. Companies are encouraged to bring CDF curves of ΔSINR in the next meeting.

As one reference, the definition of Delta SINR in R15 is
•	Delta SINR = (estimated SINR – ideal SINR) 	[dB].
Note that estimated SINR can be obtained based on
•	Ideal L1 measurement with L1 filtering, i.e. L1 one-shot estimation error is NOT considered, or
•	Realistic L1 measurement with L1 filtering, i.e. L1 one-shot estimation error is considered.

Evaluation assumptions for power saving benefits from RLM/BFD relaxation
  This evaluation is going to provide power consumption comparison between relaxed RLM/BFD and R15/R16 baseline. The evaluation is based on power model in annex of TR 38.840 [4] and some further evaluation assumptions are provided in Table II as follows.
Table II Evaluation assumptions for power saving gain of RLM/BFD relaxation
	Parameters
	FR1
	FR2

	longDRXCycle
	40ms 
	40ms 

	OnDurationTimer
	4ms
	4ms

	Drx_InactiveTimer
	4ms 
	4ms 

	Slot length
	0.5ms
	0.125ms

	Relaxation factor (X)
	2, [3], 4, [8]
Note: For DRX cycle <=320 ms, “1.5” factor is considered in the R15/R16 baseline.
	2, [3], 4, [8]
Note: For DRX cycle <=320 ms, “1.5” factor is considered in the R15/R16 baseline.

	PDCCH-WUS configuration
	Option 1: Yes
WUS offset: 4 slot
No wake-up if WUS is missed
Option 2: No
	Option 1: Yes
WUS offset: 4 slot
No wake-up if WUS is missed
Option 2: No

	Traffic Model
	[bookmark: OLE_LINK526][bookmark: OLE_LINK527]Option 1:
FTP Model 3
0.1Mbytes packet size
Option 1a: 200ms mean inter-arrival time  Option 1b: 50ms mean inter-arrival time (Note: Companies are encouraged to evaluate both options)
Option 2:
VoIP traffic models in TR 38.840
	Option 1:
FTP Model 3
0.1Mbytes packet size
Option 1a: 200ms mean inter-arrival time 
Option 1b: 50ms mean inter-arrival time
(Note: Companies are encouraged to evaluate both options)
Option 2:
VoIP traffic models in TR 38.840

	RLM-RS periodicity
	SSB: 20 ms
CSI-RS: TBD
	SSB: 20 ms
CSI-RS: TBD

	[bookmark: _Hlk63272340]RRM-RS periodicity
	SSB(SMTC periodicity): 20ms
Note: Other options are not precluded. 
	SSB(SMTC periodicity): 20ms
Note: Other options are not precluded.  

	SMTC window length
	Option 1: 5ms
Note: Other options are not precluded. 
	Option 1: 5ms
Note: Other options are not precluded.  

	UL transmission
	Interested companies are encouraged to consider this and claim the detailed assumptions when delivering results.

	BW of RLM/BFD-RSs
	Interested companies are encouraged to consider this and claim the detailed assumptions when delivering results.

	RS for L1 measurements
	Interested companies are encouraged to consider this and claim the detailed assumptions when delivering results.

	PDCCH monitoring within DRX onduration
	UE monitors PDCCH on a per-slot basis during DRX on-duration.
Note: Other options are not precluded. Companies are encouraged to bring detailed assumptions if above option is not considered.

	UE behaviour assumptions for RRM measurement when RLM measurement interval is extended K times
	Consider the following options for UE behaviour as baseline:
Option 1: When RLM measurement interval is extended K times, RRM measurement interval is also extended K times.
Option 2: When RLM measurement interval is extended K times, RRM measurement interval is not extended from the Rel-15 assumption.
Note 1: It is assumed that UE can still meet R15 RRM measurement period and accuracy requirements in the above UE behaviour assumptions. How UE can meet these requirements will be further discussed in future meetings.
Note 2: Other options are not precluded. Companies are encouraged to bring detailed assumptions if above options are not considered.



The performance metric of this evaluation can be:
a． [bookmark: OLE_LINK529][bookmark: OLE_LINK486][bookmark: OLE_LINK485]Per-slot average power level, including both R15 an R17
b． [bookmark: OLE_LINK528]Per-slot average power level comparison between R15 an R17
· [bookmark: OLE_LINK487][bookmark: OLE_LINK489][bookmark: OLE_LINK488]ΔPower = (average power level at Rel-15) – (average power level at Rel-17)
· Gain =ΔPower / (average power level at Rel-15)
Link level evaluation assumptions for one-shot SINR estimation error
  This evaluation is going to provide the one-shot SINR estimation error, especially in high SINR regions, so that the assumed margin between relaxation thresholds and Qout can be identified.
The baseline assumption for this simulation is in [6].
Only SS-SINR are evaluated. Details can be found in the tables below
Table III: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	4 GHz
	30 GHz

	System bandwidth
	5 MHz; 10 MHz
	50 MHz; 100 MHz

	Prior knowledge of Cell 1 / Cell 2 by the UE
	No / Yes
	No / Yes

	DRX
	No
	No

	BS transmit antennas for SS blocks
	1 tx or single layer transmissions
	1 tx or single layer transmissions

	UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming);

	Case A: 2 rx (uncorrelated with equal gain, no rx beamforming);
Case B: 2 rx (with rx beamforming Note1)

	Data and control channel subcarrier spacing
	The same as SS block subcarrier spacing
	The same as SS block subcarrier spacing

	Measurement period (in number of measurement samples)
	5
	5

	SS burst set configuration in Cell 1 and Cell 2:

	· Subcarrier spacing
	15 kHz; 30 kHz
	120 kHz; 240 kHz

	· Number of SS blocks per SS burst set
	1
	1

	· SS burst periodicity
	20 ms
	20 ms

	· Number of transmit antenna ports
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)

	· Actual SS block transmissions
	always transmitted
	always transmitted

	NOTE1: For Case B, companies are encouraged to state their assumptions on beamforming and rx antenna configuration together with the provided simulation results


Table IV: Cell-specific parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	NR-PSS and NR-SSS sequences
	-
	To be indicated by companies
	To be indicated by companies

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

	Data and control PSD relative to NR-PSS and NR-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	1)Relative Delay of 1st Path (synchronous)
	µs
	0
	CP/2

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	Ms
	0
	3 ms

	Es/IoT (SNR)
	dB
	Companies claims the detailed assumption for SNR region

	Propagation conditions
	-
	AWGN
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