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1. Introduction
In RAN plenary #94e meeting, the WID for Rel-18 XR enhancement was approved [1], and the objectives are shown as follows:
	The study is to be based on Release 17 TR 38.838, on corresponding Release 17 work from SA4 (as per SP-210043) and on Release 18 work from SA2 (as per SP-211166). 
Objectives on XR-awareness in RAN (RAN2):
· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.
· Study how the above information aids XR-specific traffic handling.
Objectives on XR-specific Power Saving (RAN1, RAN2):
· Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following techniques:
· C-DRX enhancement.
· PDCCH monitoring enhancement.
Objectives on XR-specific capacity improvements (RAN1, RAN2):
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:
· SPS and CG enhancements;
· Dynamic scheduling/grant enhancements.



In SA4, XR traffic characteristics are being studied in FS_XRTraffic SI and further conclusions on XR traffic characteristics are captured in TR 26.926[2]. We notice that the XR video traces and configurations files in SA4 study are updated and captured in the latest TR 26.926 agreed in SA4 #117-e [3].
In this contribution, we provide our views on XR traffic model based on the latest TR 26.926 [2]. 
2. Discussion on Packet size
In R17 XR study, a packet models the set of IP packets belong to the same video frame. The size of a packet is determined by the given data rates and frame rates, which is modelled as a random variable following truncated Gaussian distribution, as shown in Table 5.1.1.5-1 in TR 38.838 [4].
Table 5.1.1.5-1: Statistical parameter values for dual eye buffer packet size (TR 38.838)
	Parameter
	unit
	values for evaluation
	Optional values for evaluation 

	Mean: M
	byte
	R×1e6 / (2×F) /8
	R×1e6 / (2×F) / 8

	STD
	byte
	10.5% of M
	4% of M

	Max
	byte
	150% of M
	112% of M

	Min
	byte
	50% of M
	88% of M

	R: data rate of the flow in Mbps
F: frame generation rate of the flow in fps



We did some analyses based on the traces and configurations files according to the latest permanent document of TR26.926 [3]. Note that in the analysis a packet denotes the set of IP packets corresponding to a frame.
Figure 1 and Table 1 shows the packet size distribution for the P-trace according to SA4’s input. It can be seen that the packet size distribution based on the latest P-trace from SA4 are similar the packet size model in R17 XR study.
Observation 1: As per the latest permanent document of TR26.926 agreed in SA4 #117e, the packet size distribution is similar to that for R17 XR study. The traffic model with packet size distribution as described in TR 38.838 can be reused for R18 XR study 



Figure 1. The statistic of packet size by using the P-trace data from SA4
Table 1. Packet distribution deriving from the latest P-trace files provided by SA4
	Parameter
	VR 2-1
	VR 2-2
	VR 2-3
	VR 2-4
	VR 2-5
	VR 2-6
	VR 2-7
	VR 2-8

	Bitrate (Mbit/s)
	30
	30
	30
	30
	30
	30
	45
	45

	Mean (byte)
	7378 
	7211 
	7640 
	7467 
	6699 
	3689 
	10506 
	10265 

	STD (byte)
	560 
	543 
	176 
	173 
	847 
	296 
	1574 
	1530 

	Min (byte)
	3531 
	3488 
	7115 
	6974 
	1522 
	1719 
	3544 
	3480 

	Max (byte)
	9224 
	9117 
	8164 
	7996 
	13106 
	4836 
	13523 
	13147 

	STD/Mean
	7.60%
	7.53%
	2.30%
	2.32%
	12.64%
	8.02%
	14.99%
	14.91%

	Min/Mean
	47.86%
	48.37%
	93.14%
	93.40%
	22.72%
	46.61%
	33.74%
	33.90%

	Max/Mean
	125%
	126%
	107%
	107%
	196%
	131%
	129%
	128%





3. Discussion on Jitter
The jitter model for R17 XR study was discussed in RAN1 #104-e and RAN1 #104bis-e meetings.  During the discussions, jitter was analysed by companies based on the trace and configuration files provided in the LS from SA4 #111e-meeting [5]. The jitter distribution for R17 XR study derived from P-trace files by SA4 (S4aV200634 [6]) is shown in the Table 2. 
[bookmark: _Ref111125505]Table 2. Jitter distribution for R17 XR study derived from P-trace files by SA4 (S4aV200634)
	
	VR 2-1
	VR 2-3

	Mean (ms)
	0
	0

	STD (ms)
	2.77
	2.76

	Min (ms)
	-5.39
	-5.39

	Max (ms)
	5.08
	5.45

	Jitter range (ms)
	[-4.1, 4.3]
	[-4.1, 4.43]

	jitter range = [5%-tile in CDF, 95%-tile in CDF] ms


According to the analysis on the traces from SA4, for R17 XR evaluation, the jitter is modelled as truncated Gaussian distribution with statistical parameters shown in Table 5.1.1.2-1 in TR 38.838 [4]. Note that the varying frame encoding delay and network transfer time introduce jitter in packet arrival time at gNB.
[bookmark: _Ref82966331]Table 5.1.1.2-1: Statistical parameters for jitter (TR 38.838)
	Parameter
	unit
	Baseline value for evaluation
	Optional value for evaluation

	Mean
	ms
	0
	

	STD
	ms
	2
	

	Truncation range
	ms
	[-4, 4]
	[-5, 5]



In R18 XR SI, XR specific power saving and capacity improvement techniques to accommodate XR traffic characteristics including jitter will be studied. It is necessary to take into account the realistic XR traffic characteristics to study XR-specific techniques. According to the R18 XR SID, jitter is one of the important issues for XR study, since many of the XR and CG use cases are characterised by non-integer periodicity traffic.
In SA4, XR traffic characteristics are being studied in FS_XRTraffic SI and further conclusions on XR traffic characteristics are captured in TR 26.926. Similar to R17 XR study, SA4 study on XR traffic characteristics can be the starting point for R18 XR study. We notice that the XR video traces and configurations files in SA4 study are updated and captured in the latest TR 26.926 agreed in SA4 #117-e [3].
We did some analyses based on the traces and configurations files according to the latest permanent document of TR26.926 [3]. Figure 2 shows the timing of V-trace, S-trace and P-trace according to SA4’s input.


[bookmark: _Ref111125439]Figure 2. Example of timing of V-trace, S-trace and P-trace
· Point A: Time stamp of a frame in V-trace
· Point B: Time stamp of the first slice for the frame in S-trace
· Point C: Time stamp of the last slice for the frame in S-trace
· Point D: Time stamp of the first IP packet for the frame in P-trace
· Point E: Time stamp of the last IP packet for the frame in P-trace
Figure 3 shows the distribution of encoding delay, i.e., Point C – A for each frame, and Table 3 shows the jitter distribution caused by encoding. It can be observed that from Table 3, the encoding delay is varying from around [-9 ms, +9 ms], depending on the configurations.


[bookmark: _Ref111125458]Figure 3.The statistic of encoding delay by using the P-trace data from SA4
[bookmark: _Ref111125517]Table 3. Encoding delay jitter distribution deriving from the latest P-trace files provided by SA4
	Parameter
	VR 2-1
	VR 2-2
	VR 2-3
	VR 2-4
	VR 2-5
	VR 2-6
	VR 2-7
	VR 2-8

	Mean (ms)
	0
	0
	0
	0
	0
	0
	0
	0

	STD (ms)
	5.78
	5.80
	5.80
	5.79
	5.89
	5.79
	5.80
	5.78

	Min (ms)
	-11.46
	-11.17
	-11.34
	-10.98
	-13.94
	-11.49
	-11.17
	-11.54

	Max (ms)
	+11.33
	+11.64
	+11.26
	+11.34
	+13.21
	+11.77
	+11.48
	+11.18

	Jitter range (ms)
	[-8.94, +9.01]
	[-9.04, +8.99]
	[-8.99, +9.02]
	[-8.97, +9.03]
	[-9.17, +9.16]
	[-9.02, +9.00]
	[-8.98, +9.02]
	[-9.02, +8.98]

	jitter range = [5%-tile in CDF, 95%-tile in CDF] ms



Figure 4 shows the distribution of network transfer delay, i.e., Point E – C for each frame, and Table 4 shows the jitter distribution caused by network transfer. It can be observed that from Table 4, the network transfer delay is varying from around [-4 ms, +7 ms] depending on the configurations.


[bookmark: _Ref111125464]Figure 4. The statistic of network transfer by using the P-trace data from SA4
[bookmark: _Ref111125522]Table 4. Network transfer jitter distribution deriving from the latest P-trace files provided by SA4
	Parameter
	VR 2-1
	VR 2-2
	VR 2-3
	VR 2-4
	VR 2-5
	VR 2-6
	VR 2-7
	VR 2-8

	Mean (ms)
	0
	0
	0
	0
	0
	0
	0
	0

	STD (ms)
	2.72
	2.65
	2.75
	2.66
	2.90
	3.94
	2.87
	2.75

	Min (ms)
	-6.89
	-6.73
	-3.87
	-3.64
	-8.77
	-4.46
	-7.33
	-7.05

	Max (ms)
	+14.49
	13.33
	13.52
	13.20
	16.65
	16.19
	16.56
	14.02

	Jitter range (ms)
	[-2.17, +6.43]
	[-2.09, +6.37]
	[-2.04, +6.58]
	[-1.96, +6.42]
	[-4.02, +6.19]
	[-3.43, +8.43]
	[-3.83, +6.46]
	[-3.63, +6.21]

	jitter range = [5%-tile in CDF, 95%-tile in CDF] ms



[bookmark: OLE_LINK2]Figure 5 shows the distribution of delay from the frame generation time to the time when its last IP packet arrives at the RAN side, i.e., Point E – A for each frame, and Table 5 shows the corresponding distribution of jitter. It can be observed that based on the latest trace files, the maximum jitter is approximately ranging from -18 ms to +18 ms depending on the configurations, as shown in Appendix A. Considering the range truncated by 5%-tile and 95%-tile in CDF, the stable jitter range is around [-8 ms, +8ms], which is larger than the jitter range (i.e. [-4ms, +4ms]) agreed in R17 XR SI.
It can be seen the jitter range derived according to the latest P-trace files is different from that used for R17 XR study derived from P-trace files by SA4 (S4aV200634 [6]). By further checking the trace and configuration files, it seems there are different parameters in the configurations, which may result in the differences between the latest P-trace and the previous ones. The following shows an example of the comparison between the configurations files of VR2-1 for S4aV200634 and the latest TR 26.926. The trace and configuration files are download from the following link.
http://dash.akamaized.net/WAVE/3GPP/XRTraffic/Traces/Candidate/
	Recommended Configurations in S4aV200634
	Configurations extracted from the trace file

	  "Bitrate": {
    "mode": "cVBR",
    "bitrate": "30000000",
    "window_framerate": "12",
    "QPmin": 0,
    "QPmax": 53
  },
  "ErrorResilience": {
    "mode": "pIntra",
    "parameter": "1"
  },
  "Slice": {
    "mode": "fixed",
    "parameter": "8"
  },
  "PreDelay": {
    "mode": "equally",
    "parameter1": "10",
    "parameter2": "20"
  },
  "EncodingDelay": {
    "mode": "GaussianTrunc",
    "parameter1": "4",
    "parameter2": "3",
    "parameter3": "1"
  }
	    "Bitrate": {
      "mode": "cVBR",
      "bitrate": 30000000,
      "window_framerate": 12,
      "QPmin": 0,
      "QPmax": 51
    },
    "ErrorResilience": {
      "mode": "pIntra",
      "parameter": 1
    },
    "Slice": {
      "mode": "fixed",
      "parameter": 8
    },
    "PreDelay": {
      "mode": "equally",
      "parameter1": 10,
      "parameter2": 30
    },
    "EncodingDelay": {
      "mode": "GaussianTrunc",
      "parameter1": 8,
      "parameter2": 3
    }



We note that the traces from SA4 are generated by typical configurations. Hence, it is reasonable to consider the XR traffic characteristics based on the latest P-trace files. 
As analysed above, jitter model in accordance with the latest SA4’s inputs in TR 26.926 [2] need be considered for R18 XR study, e.g., [-8ms, +8ms].

[bookmark: _Ref111125545]Figure 5.The statistic by using the P-trace data from SA4
[bookmark: _Ref111125557]Table 5. Jitter distribution deriving from the latest P-trace files provided by SA4
	Parameter
	VR 2-1
	VR 2-2
	VR 2-3
	VR 2-4
	VR 2-5
	VR 2-6
	VR 2-7
	VR 2-8

	Mean (ms)
	0
	0
	0
	0
	0
	0
	0
	0

	STD (ms)
	4.96
	5.00
	4.85
	4.89
	5.31
	4.02
	5.19
	5.18

	Min (ms)
	-15.89
	-16.00
	-11.87
	-11.96
	-18.95
	-14.40
	-16.48
	-16.18

	Max (ms)
	+11.27
	+10.30
	+10.10
	+10.51
	+18.69
	+8.08
	+11.59
	+11.13

	Jitter range (ms)
	[-8.39, +7.89]
	[-8.42, +7.91]
	[-8.26, +7.69]
	[-8.30, +7.77]
	[-8.74, +8.42]
	[-7.05, +6.24]
	[-8.82, +8.19]
	[-8.79, +8.20]

	jitter range = [5%-tile in CDF, 95%-tile in CDF] ms


Observation 1: SA4 has updated the XR video traces and configurations files which are captured in the latest TR 26.926 agreed in SA4 #117-e. 
Observation 2: As per the latest permanent document of TR26.926 agreed in SA4 #117e, the variance of jitter extends to around 5ms and the jitter range (truncated by 5%-tile and 95%-tile in CDF) extends to [-8ms, +8ms]. 
Therefore, we have the following proposal to send an LS to RAN1/RAN2/SA2 to inform the updated XR traffic model. The draft LS to RAN1/RAN2/SA2 can be found in section 4.
Proposal 1: Send an LS to RAN1/RAN2/SA2 to inform the updated XR traffic model.

4. Draft LS to RAN1/RAN2/SA2 on XR traffic model

Title:	[Draft] LS to RAN1/RAN2/SA2 on XR traffic model
Response to:	-
Release:	Rel-18
Work Item:	FS_NR_XR_enh

Source:	[SA4]
To:	RAN1, RAN2, SA2
Cc: 	

Contact Person:	
Name:	              TBD
E-mail Address:	 TBD

1. Overall Description:
[bookmark: OLE_LINK1]3GPP TSG SA WG4 would like to inform 3GPP TSG RAN WG1/WG2 and SA WG2 on the recent progress for the modelling of XR Traffic for the study of XR.
SA4 has carried out work for the modelling of XR traffic characteristics including jitter with the detailed modelling provided in the attached documents, namely
· [bookmark: _GoBack]S4-220047 [FS_XRTraffic] Proposed Updated TR26.926
· S4-211210 FS_XRTraffic: Permanent document, v0.8.0

2. Actions:
To RAN1/RAN2/SA2
To take the above information into account

3. Date of Next SA4 Meetings:
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]3GPP SA4#121	 		11 – 14 November 2022
3GPP SA4#122	 		20 – 24 February 2023 

5. Conclusion
In this contribution, we provide our views on XR traffic model based on the latest TR 26.926. The observations and proposals:
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Appendix A –VR2: XR Split Rendering
The following is a quote from the latest permanent document of TR26.926 agreed in SA4 #117e [3].

	Configuration
	Basic Content Parameters

	VR2-1
	8 slices per eye buffer, 1 slice per frame is intra coded, 30Mbit/s capped VBR with window 200ms, buffer sent at same time, 1500 byte max packet size 

	VR2-2
	8 slices per eye buffer, 1 slice per frame is intra coded, 30Mbit/s capped VBR with window 200ms, buffer sent at same time, unlimited packet size 

	VR2-3
	8 slices per eye buffer, 1 slice per frame is intra coded, 30Mbit/s CBR with window 1 frame, buffer sent at same time, 1500 byte max packet size packets

	VR2-4
	8 slices per eye buffer, 1 slice per frame is intra coded, 30Mbit/s CBR with window 1 frame, buffer sent at same time, unlimited packet size 

	VR2-5
	1 slice per eye buffer, every 8th frame is intra coded, 30Mbit/s capped VBR with window 200ms, buffer sent at same time, 1500 byte max packet size 

	VR2-6
	8 slices per eye buffer, 1 slice per frame is intra coded, 30Mbit/s capped VBR with window 200ms, buffers sent interleaved, 1500 byte max packet size 

	[bookmark: _Hlk63853843]VR2-7
	8 slices per eye buffer, 1 slice per frame is intra coded, ++/*45Mbit/s capped VBR with window 200ms, buffer sent at same time, 1500 byte max packet size 

	VR2-8
	8 slices per eye buffer, 1 slice per frame is intra coded, 45Mbit/s capped VBR with window 200ms, buffer sent at same time, unlimited packet size 




The distribution of packet size

VR2-1	28248	34045	40142	45920	49625	53824	55634	56536	56886	57112	57285	57437	57560	57667	57773	57865	57954	58041	58121	58200	58272	58343	58415	58479	58543	58602	58660	58717	58774	58831	58879	58931	58979	59031	59080	59132	59181	59229	59276	59319	59369	59416	59460	59506	59549	59591	59635	59680	59721	59762	59806	59845	59886	59928	59970	60016	60056	60097	60141	60182	60225	60269	60314	60357	60401	60443	60486	60531	60578	60622	60671	60717	60766	60819	60872	60922	60973	61032	61083	61138	61200	61263	61321	61387	61447	61513	61585	61659	61735	61817	61900	61994	62083	62195	62322	62454	62611	62828	63125	63754	73792	VR2-2	27905	33683	39175	44999	48580	52849	54595	55283	55597	55807	55967	56110	56233	56335	56434	56527	56614	56690	56771	56847	56916	56984	57050	57117	57178	57243	57296	57351	57409	57463	57520	57572	57625	57674	57723	57773	57822	57866	57910	57953	57998	58043	58087	58131	58174	58215	58261	58302	58343	58385	58427	58468	58510	58555	58598	58637	58680	58723	58766	58808	58851	58892	58933	58977	59025	59066	59114	59158	59204	59249	59294	59343	59388	59435	59488	59537	59588	59640	59694	59748	59802	59863	59926	59994	60057	60127	60194	60264	60345	60427	60516	60613	60710	60812	60928	61063	61226	61444	61770	62309	72938	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	VR2-3	56923	58137	58376	58526	58669	58788	58898	59002	59087	59167	59243	59318	59388	59460	59527	59586	59650	59705	59762	59819	59872	59923	59972	60022	60071	60120	60165	60209	60251	60295	60339	60382	60423	60466	60505	60546	60587	60624	60667	60703	60741	60777	60815	60853	60889	60926	60961	61002	61039	61075	61109	61144	61182	61214	61250	61287	61322	61359	61397	61435	61470	61509	61549	61590	61631	61668	61709	61751	61794	61838	61885	61928	61971	62016	62060	62109	62160	62209	62261	62314	62366	62415	62468	62530	62591	62655	62718	62781	62852	62925	63003	63086	63172	63265	63365	63473	63602	63741	63920	64171	65312	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	VR2-4	55794	56799	57026	57192	57331	57443	57547	57644	57732	57813	57889	57962	58033	58102	58170	58230	58286	58344	58399	58450	58499	58548	58597	58642	58690	58738	58785	58831	58875	58923	58967	59010	59053	59095	59134	59175	59213	59250	59288	59326	59366	59403	59440	59477	59512	59550	59585	59619	59655	59689	59727	59763	59799	59833	59870	59907	59943	59980	60020	60057	60096	60133	60173	60211	60246	60284	60323	60360	60403	60446	60486	60527	60571	60618	60663	60708	60758	60806	60860	60911	60962	61017	61072	61129	61184	61249	61316	61386	61464	61534	61609	61692	61780	61866	61962	62074	62200	62347	62507	62746	63968	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	VR2-5	12174	19754	27800	33212	38167	43069	45845	48198	50734	51767	52079	52276	52432	52553	52663	52764	52855	52944	53028	53102	53178	53250	53318	53383	53448	53509	53564	53618	53674	53728	53783	53834	53883	53931	53977	54026	54070	54115	54160	54204	54251	54294	54337	54377	54418	54459	54498	54535	54575	54619	54658	54698	54738	54775	54815	54856	54894	54939	54979	55018	55062	55103	55145	55188	55231	55277	55320	55363	55407	55455	55500	55548	55597	55643	55693	55743	55797	55853	55909	55969	56031	56095	56152	56214	56277	56346	56422	56494	56570	56651	56742	56840	56944	57065	57204	57363	57547	57801	58356	64170	104845	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	VR2-6	13755	16953	20210	22859	24932	26626	27640	27923	28064	28169	28250	28321	28388	28445	28498	28546	28592	28637	28681	28724	28766	28807	28845	28884	28922	28958	28993	29028	29063	29099	29137	29174	29210	29246	29282	29319	29356	29390	29425	29461	29498	29533	29567	29604	29640	29675	29711	29748	29783	29818	29854	29889	29925	29963	29997	30034	30070	30106	30140	30174	30210	30246	30280	30316	30352	30388	30425	30461	30498	30533	30568	30605	30640	30678	30714	30752	30787	30824	30860	30897	30935	30975	31016	31056	31097	31140	31183	31229	31273	31322	31374	31428	31484	31544	31611	31687	31772	31878	32021	32271	38691	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	VR2-7	28354	34085	40229	45925	49628	53956	56414	58535	61019	63744	66258	68169	70233	72376	74092	75436	76595	77717	78789	79860	80950	82123	83175	83931	84528	84965	85313	85596	85816	86019	86197	86368	86513	86666	86810	86935	87053	87186	87303	87417	87530	87637	87745	87843	87944	88037	88144	88241	88341	88433	88528	88618	88707	88795	88878	88964	89043	89128	89213	89296	89381	89455	89539	89627	89710	89797	89888	89971	90056	90134	90215	90304	90387	90473	90563	90659	90754	90848	90949	91050	91157	91259	91366	91475	91590	91718	91840	91971	92106	92249	92405	92585	92760	92972	93194	93463	93773	94163	94722	95841	108154	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	VR2-8	27836	33743	39256	44944	48575	53007	55436	57369	59592	62379	64820	66684	68745	70765	72505	73833	75077	76037	77130	78117	79112	80151	81184	81966	82533	82919	83239	83519	83747	83955	84133	84308	84467	84606	84749	84876	85000	85118	85239	85353	85465	85573	85686	85784	85880	85982	86085	86174	86275	86365	86450	86541	86627	86707	86800	86888	86969	87054	87130	87205	87288	87372	87451	87533	87613	87695	87771	87852	87937	88020	88101	88189	88282	88362	88456	88553	88649	88755	88845	88940	89041	89151	89252	89373	89483	89606	89734	89862	90002	90137	90289	90462	90642	90846	91066	91346	91661	92050	92605	93775	105177	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	Packet size (bit)
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The distribution of encoding delay (C - A)
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The distribution of network transfer delay (E-C)
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