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1. Introduction
[bookmark: _Hlk30969022]A study item of XR and could game (CG) evaluations for NR was approved in RAN#88e with the following objectives [1]:
	1. [bookmark: _Hlk30969040]Confirm XR and Cloud Gaming applications of interest
2. Identify the traffic model for each application of interest taking outcome of SA WG4 work as input, including considering different upper layer assumptions, e.g. rendering latency, codec compression capability etc.
3. Identify evaluation methodology to assess XR and CG performance along with identification of KPIs of interest for relevant deployment scenarios
4. Once traffic model and evaluation methodologies are agreed, carry out performance evaluations towards characterization of identified KPIs 


To be specific, there are four typical applications suggested as the starting points for this study [1]:
· VR1: “Viewport dependent streaming”
· VR2: “Split Rendering: Viewport rendering with Time Warp in device”
· AR1: “XR Distributed Computing”
· AR2: “XR Conversational”
· CG: Cloud Gaming
In previous RAN1 meetings, there were some discussions on the traffic models and evaluation methodologies. Some pertinent agreements for traffic models and simulation assumptions were made in [2][3][4].
In this contribution, we present some initial evaluation results of the system capacity based on the agreed traffic models and simulation assumptions. 
2. System capacity
In this section, we will show some initial evaluation results of the system capacity in Dense Urban scenarios. 
In our simulator, there are some common processing steps for all evaluation cases:
· Although a packet is exceeding the delay, it is still delivered.
· Equal number of UEs per cell is used for each drop.
· A UE is declared a satisfied UE if more than 99% of packets are successfully delivered within a given air interface PDB
· DL video stream for 60 frame per second (fps)
· Average data rate of DL video stream: 30Mpbs, 45Mbps
· Packet size is generated according to the truncated Gaussian distribution with both upper and lower bounds, where the following parameters are used: [STD, Max, Min]: [10.5, 150, 50] % of Mean packet size.

Evaluation for Dense Urban scenario
In this section, we will provide simulation results for Dense Urban scenario. The details of simulation parameters are summarized in Table 1.
Table 1 Simulation parameters for Dense Urban
	Parameters
	Value

	Scenario
	Dense Urban 
hexagonal layout with (19, 3) Sectors

	Inter-BS distance
	200m

	Carrier frequency
	4GHz

	Duplex Mode / Simulation bandwidth
	100MHz

	SCS
	30KHz

	TDD pattern
	DDDSU

	BS Antenna Configuration
	32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,2,2,1,1,8,2)
 (dH, dV) = (0.5λ, 0.5λ)

	UE Antenna Configuration
	4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ

	Transmit Power
	51dBm

	Antenna Height
	3 m for BS and 1.5 m for UE

	Receiver Noise Figure
	5 dB for BS and 9 dB for UE

	UE speed
	3km/h

	Scheduling Algorithm
	SU-MIMO+PF

	Channel estimation
	Realist

	BS receiver
	MMSE-IRC


Evaluation result for PDB=10ms
In this simulation, air interface PDB is assumed as 10ms and three packet arrival models are evaluated. Figure 1 is an illustration for packet arrival model for multiple UEs.
· Case 1: the interval of packet arrival among UEs are random
· Case 2: the interval of packet arrival among UEs are equal
· Case 3: the interval of packet arrival among UEs are zero, i.e. packet arrival among UEs are synchronized
[image: ]
Figure 1 Packet arrival model for multiple UEs
The simulation results of system capacity for NR supporting VR/AR DL video stream with jitter range of [-4ms, 4ms] are shown in Figure 2 and Figure 3.
[image: ]
Figure 2: Ratio of the satisfied UE with the PDB of 10ms (30 Mbps) with Jitter

According to the simulation results shown in the figure, we can make the following observations: 
Observation 1: In FR1, for XR/VR DL video stream with 30Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 8.4 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 9.2  users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 7.4 users for case 3
[image: ]
Figure 3: Ratio of the satisfied UE with the PDB of 10ms (45 Mbps) with Jitter
According to the simulation results shown in the figure, we can make the following observations: 
Observation 2: In FR1, for XR/VR DL video stream with 45Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 5.2 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 5.4  users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 4.4 users for case 3
The simulation results of system capacity for NR supporting VR/AR DL video stream without jitter are shown in Figure 4 and Figure 5.
[image: ]
Figure 4: Ratio of the satisfied UE with the PDB of 10ms (30 Mbps) without jitter
According to the simulation results shown in the figure, we can make the following observations: 
Observation 3: In FR1, for XR/VR DL video stream with 30Mbps @60 fps without jitter and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 9 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell about 10.5 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 7.1 users for case 3
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Figure 5: Ratio of the satisfied UE with the PDB of 10ms (45 Mbps) without jitter
According to the simulation results shown in the figure, we can make the following observations: 
Observation 4: In FR1, for XR/VR DL video stream with 45Mbps @60 fps without jitter and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 5.4 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell about 6.6 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 4.4 users for case 3
Evaluation result for PDB=15ms
In this simulation, air interface PDB is assumed as 15ms and three packet arrival models are evaluated. The simulation results of system capacity for NR supporting CG DL video stream with jitter range of [-4ms, 4ms] are shown in Figure 6 and Figure 7.
[image: ]
Figure 6: Ratio of the satisfied UE with the PDB of 15ms (30 Mbps) with Jitter
According to the simulation results shown in the figure, we can make the following observations: 
Observation 5: In FR1, for XR/VR DL video stream with 30Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about  10.2 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 10.3 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 10.3 users for case 3

[image: ]
Figure 7: Ratio of the satisfied UE with the PDB of 15ms (45 Mbps) with Jitter
According to the simulation results shown in the figure, we can make the following observations: 
Observation 6: In FR1, for XR/VR DL video stream with 45Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about  6.3 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 6.3 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 6.4 users for case 3
The simulation results of system capacity for NR supporting VR/AR DL video stream without jitter are shown in Figure 8 and Figure 9.

[image: ]
Figure 8: Ratio of the satisfied UE with the PDB of 15ms (30 Mbps) without jitter
According to the simulation results shown in the figure, we can make the following observations: 
Observation 7: In FR1, for XR/VR DL video stream with 30Mbps @60 fps without jitter and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is  about 10.5 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 11 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 10.1 users for case 3
[image: ]
Figure 9: Ratio of the satisfied UE with the PDB of 15ms (45 Mbps) without jitter
Observation 8: In FR1, for XR/VR DL video stream with 45Mbps @60 fps without jitter and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is  about 6.7 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 7.1 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 6.3 users for case 3
Analysis
Simulation results for all cases are summarized in Table 2.
Table 2 Simulation results for combination of jitter model, packet arrival model and PDB
	Jitter
	Packet arrival
	30Mbps @60 fps
	45Mbps @60 fps

	
	
	PDB=10ms
	PDB=15ms
	PDB=10ms
	PDB=15ms

	Jitter range of [-4ms, 4ms]
	Case1: Random
	8.4
	10.2
	5.2
	6.3

	
	Case 2: Equal
	9.2
	10.3
	5.4
	6.3

	
	Case 3: Sync
	7.4
	10.3
	4.4
	6.4

	No Jitter
	Case1: Random
	9
	10.5
	5.4
	6.7

	
	Case 2: Equal
	10.5
	11
	6.6
	7.1

	
	Case 3: Sync
	7.1
	10.1
	4.4
	6.3


Comparing PDB=10ms and PDB=15ms with same data rate, for most cases, the larger PDB, the larger capacity. For random packet arrival and equal packet arrival, the capacity gap between PDB=10ms and PDB=15ms is 1-2 users. Scattered packet arrival reduces packet transmission time for each UE due to plenty of resource in one slot can be allocated for one UE. Packet transmission time for each UE is usually smaller than PDB, so larger PDB does not increase capacity significantly. For synchronized packet arrival, the capacity gap between PDB=10ms and PDB=15ms is around 3 users for 30Mbps case, and around 2 users for 45Mbps case. Crowded packet arrival increases packet transmission time for each UE due to very limited resource in one slot can be allocated for each UE. Packet transmission time for some UEs is around PDB, so relaxed PDB could increase the number of satisfied UEs.
Observation 9: For crowded packet arrival, relax PDB could increase capacity.
Comparing different packet arrival model, the more scattered the packet arrival, the larger the capacity. The capacity of equal packet arrival is larger than the capacity of random packet arrival and the capacity of random packet arrival is larger than the capacity of synchronized packet arrival Similar as above analysis, scattered packet arrival, including random packet arrival and equal packet arrival, is benefit to increase capacity. And crowded packet arrival, i.e. synchronized packet arrival, decreases capacity.
Observation 10: Scattered packet arrival, including random packet arrival and equal packet arrival, is benefit to increase capacity. And crowded packet arrival, i.e. synchronized packet arrival, decreases capacity, especially for smaller PDB.
Comparing jitter and non-jitter, for synchronized packet arrival and random packet arrival, the capacity of jitter case and non-jitter case is similar. For equal packet arrival, the capacity of jitter case is smaller than non-jitter case. There is little overlapping for packet arrival between different UEs in one cell if there is no jitter. When there is jitter, the probability of overlapping between different UEs increases, and the transmission delay increases too. So the capacity is decreased when there is jitter for equal packet arrival case.. 
Observation 11: For synchronized packet arrival and random packet arrival, the capacity of jitter case and capacity of non-jitter case are similar. For equal packet arrival case, the capacity of jitter case is smaller than non-jitter case.
Comparing 30Mbps@60fps and 45Mbps@60fps cases, larger data rate will cause smaller capacity. It is about 3~4 UEs smaller for 45Mbps cases than 30Mbps cases.
Observation 12: Smaller data rate can achieve larger capacity.
3. Mobility evaluation
The evaluation methodology for mobility case was discussed in RAN1 #106bis meeting, and agreed as following.
	Agreement 
  XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. Following methodology is adopted
  Alternative 1 (Modified Option 3):
      For XR/Cloud Gaming mobility evaluation, the metric is defined to be [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-11832-20211020043150\Attach\image002(10-21-19-10-24).png]where N is the number of consecutive XR packets lost due to a HO event and T is the minimum target time interval between HO events, which are obtained by the following steps
  Step 1. HO interruption time is calculated for existing HO techniques by directly following the requirements given in 3GPP TS 38.133, e.g. as the following Table 1.
  Step 2. For a HO interruption time Y (calculated in Step 1) and the XR traffic pattern characterized by the inter-arrival time packet arrival rate in average R and the packet delay budget PDB:
  Number of consecutive XR packets lost due to a HO event, N is estimated as: N = (Y – PDB) * R, Y >= PDB
  Minimum target time interval between HO events, T is estimated as:
[image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-11832-20211020043150\Attach\image004(10-21-19-10-24).png]
         where [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-11832-20211020043150\Attach\image006(10-21-19-10-24).png] is packet error rate during time outside of handover procedure. Companies can report the value of [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-11832-20211020043150\Attach\image006(10-21-19-10-24).png] used in the evaluation and assumptions.
  X is the UE satisfactory requirement (baseline: X = 99%, other X value(s) can be also evaluated).
       Company can optionally evaluate the case of Y < PDB. E.g. N = max {(Y – PDB) * R, 0}, and [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-11832-20211020043150\Attach\image008(10-21-19-10-24).png],  when Y < PDB; Or N = Y * R, and [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-11832-20211020043150\Attach\image015(10-21-19-10-24).png], when Y < PDB.
  Note 1: how to draw the obervations/conclusion based on the simplified assumption will be discussed in RAN1 #107e.
  Note 2: mobility evaluation is performed in dense Urban and UMA
  Note 3: T maybe affected by system load, interference, etc.



According to TS38.133, there are four NR handover procedures defined for FR1-to-FR1, FR2-to-FR1, FR2-to-FR2 and FR1-to-FR2. The interruption time (Y) for HO is defined as
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin  (ms)
where the values required by RAN4 for the parameters are given in TS38.133 and summarized in Table 3.
[bookmark: _Ref86922479]Table 3 Parameter values in the mobility evaluation
	
	FR1-to-FR1
	FR2-to-FR1
	FR2-to-FR2
	FR1-to-FR2

	Tsearch
(ms)
	known cell
	0

	
	unknown intra-frequency
	Trs
	N/A
	8 * Trs
	N/A

	
	unknown inter-frequency
	3 * Trs
	8*3 * Trs

	TIU (ms)
	≤10 + (SSB-to-PRACH occasion association period), where SSB-to-PRACH occasion association period can be value from {10,20,40,80,160}ms

	Tprocessing (ms)
	≤20
	≤40
	≤20
	≤40

	T∆ (ms)
	Trs

	Tmargin (ms)
	≤2

	Trs (ms)
	configured SMTC periodicity, or 5 (if no SMTC is configured), where the SMTC periodicity can be any value from {5,10,20,40,80,160}ms


The mobility evaluation in this contribution would use the maximum values for Tprocessing and Tmargin. Further, 
· For SSB-to-PRACH occasion association period, the evaluation picks three values {10,80,160} to represent {min, medium, max}. 
· For SMTC periodicity, the evaluation picks three values {5,80,160} to represent {min, medium, max}.
In addition, the evaluation assumes PDB=10ms, 60fps frame rate and X=99%. 
The evaluation results on {N, T} with different PE,op are given in Tables 4~6. 
Table 4 Evaluation result for mobility to known cells
	
	FR1-to-FR1
	FR2-to-FR1
	FR2-to-FR2
	FR1-to-FR2

	
	min
	medium
	max
	min
	medium
	max
	min
	medium
	max
	min
	medium
	max

	[bookmark: _GoBack]Tsearch(ms)
	0
	0
	0
	0

	TIU(ms)
	20
	90
	170
	20
	90
	170
	20
	90
	170
	20
	90
	170

	Tprocessing(ms)
	20
	40
	20
	40

	T∆= Trs (ms) 
	5
	80
	160
	5
	80
	160
	5
	80
	160
	5
	80
	160

	Tmargin(ms)
	2
	2
	2
	2

	Y(ms)
	47
	192
	352
	67
	212
	372
	47
	192
	352
	67
	212
	372

	N
	2
	11
	21
	3
	12
	22
	2
	11
	21
	3
	12
	22

	T(s), assuming PE,op = 10-4
	4
	18
	35
	6
	20
	37
	4
	18
	35
	6
	20
	37

	T(s), assuming PE,op = 10-3
	4
	20
	38
	6
	22
	40
	4
	20
	38
	6
	22
	40

	T(s), assuming PE,op = 5×10-3
	7
	36
	68
	11
	40
	72
	7
	36
	68
	11
	40
	72


Observation 13: In case the handover target cell is known, the minimum HO interval time is mainly dependent on configuration choices on SMTC periodicity and SSB-to-PRACH occasion association period, as well as the packet error rate out of HO interruption. 
· Unless both SMTC periodicity and SSB-to-PRACH occasion association period are configured with the maximum values in the spec, the interruption time can be no larger than 40s under condition of PE,op ≤ 5×10-3.  
Table 5 Evaluation result for mobility to intra-frequency unknown cells
	
	FR1-to-FR1
	FR2-to-FR2

	
	min
	medium
	max
	min
	medium
	max

	Tsearch(ms)
	5
	80
	160
	40
	640
	1280

	TIU(ms)
	20
	90
	170
	20
	90
	170

	Tprocessing(ms)
	20
	20

	T∆= Trs (ms)
	5
	80
	160
	5
	80
	160

	Tmargin(ms)
	2
	2

	Y(ms)
	52
	272
	512
	87
	832
	1632

	N
	3
	16
	30
	5
	49
	97

	T(s), assuming PE,op = 10-4
	4
	26
	51
	8
	83
	164

	T(s), assuming PE,op = 10-3
	5
	29
	56
	9
	91
	180

	T(s), assuming PE,op = 5×10-3
	8
	52
	100
	15
	164
	323


Observation 14: In case the handover target cell is intra-frequency unknown, the minimum HO interval time is mainly dependent on configuration choice on SMTC periodicity as well as the packet error rate out of HO interruption. 
· Although the largest minimum HO interval time in the evaluation reaches more than 300s, there exist configurations for SMTC periodicity and SSB-to-PRACH occasion association period in the current specification that can make the minimum HO interval time as small as below 20s.  
Table 6 Evaluation result for mobility to inter-frequency unknown cells
	
	FR1-to-FR1
	FR2-to-FR1
	FR2-to-FR2
	FR1-to-FR2

	
	min
	medium
	max
	min
	medium
	max
	min
	medium
	max
	min
	medium
	max

	Tsearch(ms)
	15
	240
	480
	15
	240
	480
	120
	1920
	3840
	120
	1920
	3840

	TIU(ms)
	20
	90
	170
	20
	90
	170
	20
	90
	170
	20
	90
	170

	Tprocessing(ms)
	20
	40
	20
	40

	T∆= Trs (ms)
	5
	80
	160
	5
	80
	160
	5
	80
	160
	5
	80
	160

	Tmargin(ms)
	2
	2
	2
	2

	Y(ms)
	62
	432
	832
	82
	452
	852
	167
	2112
	4192
	187
	2132
	4212

	N
	3
	25
	49
	4
	27
	51
	9
	126
	251
	11
	127
	252

	T(s), assuming PE,op = 10-4
	5
	43
	83
	7
	45
	85
	16
	212
	422
	18
	214
	424

	T(s), assuming PE,op = 10-3
	6
	47
	91
	8
	49
	93
	17
	233
	464
	20
	236
	466

	T(s), assuming PE,op = 5×10-3
	10
	84
	164
	14
	88
	168
	31
	418
	832
	35
	422
	836


Observation 15: In case the handover target cell is inter-frequency unknown, the minimum HO interval time is mainly dependent on configuration choice on SMTC periodicity as well as the packet error rate out of HO interruption. 
· Although the largest minimum HO interval time in the evaluation reaches more than 800s, there exist configurations for SMTC periodicity and SSB-to-PRACH occasion association period in the current specification that can make the minimum HO interval time as small as below 40s. 
· FR1-to-FR2 handover is the most challenging handover procedure in terms of minimum HO interval time.  
4. Conclusion
This contribution is concluded with the following observations. 
From capacity evaluation,
Observation 1: In FR1, for XR/VR DL video stream with 30Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 8.4 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 9.2 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 7.4 users for case 3
Observation 2: In FR1, for XR/VR DL video stream with 45Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 5.2 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 5.4  users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 4.4 users for case 3
Observation 3: In FR1, for XR/VR DL video stream with 30Mbps @60 fps without jitter and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 9 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell about 10.5 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 7.1 users for case 3 
Observation 4: In FR1, for XR/VR DL video stream with 45Mbps @60 fps without jitter and PDB=10ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 5.4 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell about 6.6 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 4.4 users for case 3
Observation 5: In FR1, for XR/VR DL video stream with 30Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about  10.2 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 10.3 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 10.3 users for case 3
Observation 6: In FR1, for XR/VR DL video stream with 45Mbps @60 fps with jitter range of [-4ms, 4ms] and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is about  6.3 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 6.3 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 6.4 users for case 3
Observation 7: In FR1, for XR/VR DL video stream with 30Mbps @60 fps without jitter and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is  about 10.5 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 11 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 10.1 users for case 3
Observation 8: In FR1, for XR/VR DL video stream with 45Mbps @60 fps without jitter and PDB=15ms in Dense Urban scenarios
· If 90% of UEs are satisfied (baseline), the UE number per cell is  about 6.7 users for case 1
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 7.1 users for case 2
· If 90% of UEs are satisfied (baseline), the UE number per cell is about 6.3 users for case 3
Observation 9: For crowded packet arrival, relax PDB could increase capacity.
Observation 10: Scattered packet arrival, including random packet arrival and equal packet arrival, is benefit to increase capacity. And crowded packet arrival, i.e. synchronized packet arrival, decreases capacity, especially for smaller PDB.
Observation 11: For synchronized packet arrival and random packet arrival, the capacity of jitter case and capacity of non-jitter case are similar. For equal packet arrival case, the capacity of jitter case is smaller than non-jitter case.
Observation 12: Smaller data rate can achieve larger capacity.
From mobility evaluation,
Observation 13: In case the handover target cell is known, the minimum HO interval time is mainly dependent on configuration choices on SMTC periodicity and SSB-to-PRACH occasion association period, as well as the packet error rate out of HO interruption. 
· Unless both SMTC periodicity and SSB-to-PRACH occasion association period are configured with the maximum values in the spec, the interruption time can be no larger than 40s under condition of PE,op ≤ 5×10-3.  
Observation 14: In case the handover target cell is intra-frequency unknown, the minimum HO interval time is mainly dependent on configuration choice on SMTC periodicity as well as the packet error rate out of HO interruption. 
· Although the largest minimum HO interval time in the evaluation reaches more than 300s, there exist configurations for SMTC periodicity and SSB-to-PRACH occasion association period in the current specification that can make the minimum HO interval time as small as below 20s.  
Observation 15: In case the handover target cell is inter-frequency unknown, the minimum HO interval time is mainly dependent on configuration choice on SMTC periodicity as well as the packet error rate out of HO interruption. 
· Although the largest minimum HO interval time in the evaluation reaches more than 800s, there exist configurations for SMTC periodicity and SSB-to-PRACH occasion association period in the current specification that can make the minimum HO interval time as small as below 40s. 
· FR1-to-FR2 handover is the most challenging handover procedure in terms of minimum HO interval time.  
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