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Introduction
This contribution provides updated evaluation assumptions for R17 RLM/BFD relaxation. The motivation is presented in Appendix in section 4.
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

	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.



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)
b． increased latency in beam failure detection and the initiation of beam recovery procedure (for BFD)
c． the CDF curves of Delta SINR comparison between R15 an R17. 
· Delta SINR = (estimated SINR_R17– estimated SINR_R15) 	[dB].

As one reference, the definition of Delta SINR in R15 is
•	
•	Delta SINR = MAX (ABS(estimated SINR – ideal SINR) CDF=5%), ABS(estimated SINR – ideal SINR) CDF=95%)  	[dB].
Delta SINR = (estimated SINR – ideal SINR) 	[dB].
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 for VoIP traffic models;
160ms for FTP Model 3 
Note: Other options are not precluded
	40ms for VoIP traffic models;
160ms for FTP Model 3 
Note: Other options are not precluded

	OnDurationTimer
	4ms for VoIP traffic models;
8ms for FTP Model 3
Note: Other options are not precluded
	4ms for VoIP traffic models;
8ms for FTP Model 3
Note: Other options are not precluded

	Drx_InactiveTimer
	4ms for VoIP traffic models;
20ms for FTP Model 3
Note: Other options are not precluded
	4ms for VoIP traffic models;
20ms for FTP Model 3
Note: Other options are not precluded

	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
	Option 1:
FTP Model 3
0.1Mbytes packet size
200ms mean inter-arrival time (Note: Other options are not precluded)
Option 2:
VoIP traffic models in TR 38.840
	Option 1:
FTP Model 3
0.1Mbytes packet size
200ms mean inter-arrival time (Note: Other options are not precluded)
Option 2:
VoIP traffic models in TR 38.840

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

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


Appendix
In order to evaluate the outcome of the SINR error performance due to applying different scaling factors, and to compare the results presented by different companies the fundamental performance metric should be the aligned. One such metric that is currently missing in the evaluation assumptions is the percentile (e.g. 90%-tile, 95%-tile, or 99%-tile) at which the SINR error should be derived. 5%- and 95% percentile are typically used in RAN4 evaluations, and therefore the performance metric for delta SINR in the evaluations assumptions should be updated to include the percentile as follows:
•	Delta SINR = MAX (ABS(estimated SINR – ideal SINR) CDF=5%), ABS(estimated SINR – ideal SINR) CDF=95%)  	[dB].
References
[bookmark: _Ref20844613][1]  TR 36.839	v11.1.0
[2]  TR 38.901	v15.1.0
[3]  TR 38.802	v14.2.0
[4]  TR 38.840	v16.0.0
[5]  TR 37.910	v16.1.0




 3 / 4

