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Introduction
As the agreements in RAN1#105-e[1], the main parameters in the traffic model for XR had been concluded including the video stream in DL AR/VR and the aggregating streams in UL AR. However, a few remaining issues related to the detailed parameters for I frame and P-frame would be further discussed in this meeting.
	Agreement 
PDB value of the stream in UL AR aggregating streams of scene, video, data, and audio, i.e., Option 2, Stream 2 in Option 1, and Stream 2 in Option 3. 
· 30ms (baseline), 10/15/60ms (optional)

Agreement
For DL video stream, separate packet arrivals in time for dual-eye buffer can be optionally evaluated, based on the single stream model by doubling the packet arrival rate and halving the packet size compared to the single stream, while all other parameters (e.g., jitter, PDB) are the same as for single stream.  
· For companies who are evaluating separate packet arrivals in time for dual-eye buffer in addition to single stream (baseline), it is recommended to evaluate at least the following scenarios in the table.  It is encouraged to evaluate additional baseline/optional scenarios/configurations.
	Application
	AR/VR 30Mbps
	

	Traffic model
	Single stream for dual-eye buffer
	Separate packet arrival for dual-eye buffer
	

	Data rate (Mbps)
	30
	30
	

	Packet size distribution
	Truncated Gaussian distribution
	

	Mean packet size (Bytes)
	62500
	31250
	Data rate / FPS / 8 [bytes]

	STD of packet size (Bytes)
	6563
	3281
	10.5% x mean packet size

	Max packet size (Bytes)
	93750
	46875
	150% x mean packet size

	Min packet size (Bytes)
	31250
	15625
	50% x mean packet size

	Packet arrival interval (ms)
	1000/60
	1000/120
	

	PDB (ms)
	10
	



Agreement
When companies are submitting evaluation results to RAN1, it is recommended to submit results at least the following parameters in the below table.
· Note 1: This is only intended to have more results from more companies at least for the corresponding configuration. RAN1 agreements regarding baseline vs. optional for simulation scenarios, configurations, parameters, remain the same.  
· Note 2: Companies are encouraged to submit results for other baseline/optional configurations as much as they can. 
	
	
	Data rate 
[Mbps]
	Packet arrival rate
[fps]
	PDB
[ms]

	DL
	AR/VR
	30
	60
	10

	
	CG
	30
	60
	15

	UL
	VR/CG: Pose/control
	0.2
	250
	10

	
	AR: Option 1 (single stream model)
	10
	60
	30



Agreement
For the optional evaluation scenario, two streams of I-frame and P-frame for DL video stream (option 1), the traffic models described in the below table are assumed. 
· FFS: Parameter values of , A, B, C, D, E, F, G, H 
· Including the possibility of using multiple set of parameter values
· For companies who are evaluating this option, it is recommended to evaluate at least the following scenario: AR/VR, 30Mbps, Dense Urban for FR1 and InH for FR2.  It is encouraged to evaluate additional baseline/optional scenarios/configurations. 
	Two data streams, i.e. M1 = 2
	Option 1A: slice-based
	Option 1B: GOP-based

	
	I-stream
	P-stream
	I-stream
	P-stream

	Packet modelling
	Slice-level
	Frame-level

	Traffic pattern
	Both streams are periodic at 60 fps with the same jitter model as for single stream. 
	Follow the GOP structure, where GOP size K = 8 with the same jitter model as for single stream.

	Number of packets per stream at a time
	1
	N-1
	I-frame: 1 or 0
P-frame: 0 or 1
At each time instant, there is either only one I-stream packet or only one P-stream packet

	
	N = 8: the number of slices per frame.
	

	Average data rate per stream
	[image: e1]
	[image: e2]
	[image: e3] 
	[image: e4] 

	
	· R: average data rate of a single stream video
· : average size ratio between one I-frame/slice and one P-frame/slice, e.g.  = 1.5, 2, 3

	Packet size distribution
	Truncated Gaussian distribution

	
	Mean = [image: e5]
	Mean = [image: e6]
	Mean = [image: e7]
	Mean =  [image: e8]

	
	· [STD, Max, Min]: [10.5, 150, 50]% of Mean packet size
· FPS is the frame rate of the single stream video

	PER, PDB
	[PER_I, PER_P] = [A %, B %]
[PDB_I, PDB_P] = [C ms, D ms]
	[PER_I, PER_P] = [E %, F %]
[PDB_I, PDB_P] = [G ms, H ms]






In this contribution, we mainly discuss the detailed parameters for I frame and P-frame.
The detailed parameters for I frame and P-frame
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The video coding includes two types of encoding structures; they are Group of Pictures (GOP) based encoding structure and slice based encoding structure, as shown in Figure 1. For the GOP based encoding structure, the intra- and inter-frames are arranged. The location of I-frame can be determined by the size of GOP. For the I/P-frame encoding structure is applied at the slice level, the I-frame encoded slice would be inserted with the amounts of P-frame encoded slices for each video frame. The different frames might be with the different QoS requirements for the different encoding method. The detailed traffic models for the I-frame and P-frame are described in Table 1.


[bookmark: _Ref71192469][bookmark: _Ref71192461]Figure 1. The different type of encoding structures for video stream
[bookmark: _Ref78741529]
Table 1. The traffic models for the I-frame and P-frame
	Two data streams, i.e. M1 = 2
	Option 1A: slice-based
	Option 1B: GOP-based

	
	I-stream
	P-stream
	I-stream
	P-stream

	Packet modelling
	Slice-level
	Frame-level

	Traffic pattern
	Both streams are periodic at 60 fps with the same jitter model as for single stream. 
	Follow the GOP structure, where GOP size K = 8 with the same jitter model as for single stream.

	Number of packets per stream at a time
	1
	N-1
	I-frame: 1 or 0
P-frame: 0 or 1
At each time instant, there is either only one I-stream packet or only one P-stream packet

	
	N = 8: the number of slices per frame.
	

	Average data rate per stream
	[image: e1]
	[image: e2]
	[image: e3] 
	[image: e4] 

	
	· R: average data rate of a single stream video
· : average size ratio between one I-frame/slice and one P-frame/slice, e.g.  = 1.5, 2, 3

	Packet size distribution
	Truncated Gaussian distribution

	
	Mean = [image: e5]
	Mean = [image: e6]
	Mean = [image: e7]
	Mean =  [image: e8]

	
	· [STD, Max, Min]: [10.5, 150, 50]% of Mean packet size
· FPS is the frame rate of the single stream video

	PER, PDB
	[PER_I, PER_P] = [A %, B %]
[PDB_I, PDB_P] = [C ms, D ms]
	[PER_I, PER_P] = [E %, F %]
[PDB_I, PDB_P] = [G ms, H ms]



According to the stream encoder, e.g. H.264/265, the packet sizes are quite different for the I-frame and P-frame whatever the slice-based or GOP based encoding structures. It proposes that the average size ratio  between one I-frame/slice and one P-frame/slice is 3.
If the I-frame and P-frame are modeled separately for their different performance requirements, different parameters would be further considered. Since the frame packet based traffic model had been agreed in the previous meeting, the I-frame and P-frame can be distinguished for GOP based encoding structure during the evaluation. The PER and PDB for the I-frame and P-frame can be evaluated based the individual QoS requirements. According to different performance requirements, the values of PER and PDB for the I-frame and P-frame are suggested as [PER_I, PER_P] = [1%, 10%] and [PDB_I, PDB_P] = [10ms, 10ms], respectively. However, for the slice-based encoding structure, it cannot distinguish the slice-based I-frame and P-frame in one frame packet generated from the agreed traffic model. Thus, the values of PER and PDB for the I-frame and P-frame are suggested as the same values, i.e. [PER_I, PER_P] = [10%, 10%] or [1%, 1%] and [PDB_I, PDB_P] = [10ms, 10ms], respectively.

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 1: The average size ratio α between one I-frame/slice and one P-frame/slice is 3.
Proposal 2: For the GOP-based encoding structure, the values of PER and PDB for the I-frame and P-frame are suggested as [PER_I, PER_P] = [1%, 10%] and [PDB_I, PDB_P] = [10ms, 10ms], respectively.
Proposal 3: For the slice-based encoding structure, the values of PER and PDB for the I-frame and P-frame are suggested as the same values, i.e. [PER_I, PER_P] = [10%, 10%] or [1%, 1%] and [PDB_I, PDB_P] = [10ms, 10ms], respectively.
Conclusion
We have the following proposals:
Proposal 1: The average size ratio α between one I-frame/slice and one P-frame/slice is 3.
Proposal 2: For the GOP-based encoding structure, the values of PER and PDB for the I-frame and P-frame are suggested as [PER_I, PER_P] = [1%, 10%] and [PDB_I, PDB_P] = [10ms, 10ms], respectively.
Proposal 3: For the slice-based encoding structure, the values of PER and PDB for the I-frame and P-frame are suggested as the same values, i.e. [PER_I, PER_P] = [10%, 10%] or [1%, 1%] and [PDB_I, PDB_P] = [10ms, 10ms], respectively.
[bookmark: _GoBack]References
[1] [bookmark: _Ref61187075][bookmark: _Ref503294753][bookmark: _Ref498702536][bookmark: _Ref492653725][bookmark: _Ref506196618][bookmark: _Ref503528421][bookmark: _Ref509915661][bookmark: _Ref534977761]Chairman’s Notes, RAN1#105-e, Agreements for Study on XR Evaluations for NR (RAN1).
image1.jpeg
*N-l+ta




image2.jpeg
R-X

N-1+a




image3.jpeg




image4.jpeg
Rp

K-1
K—i+a




image5.jpeg
FPS




image6.jpeg
Re
FS-(N-1)




image7.jpeg
-3




image8.jpeg




image9.emf
16.7ms

GOP based

Frame level

I-frame

P-frame P-frame P-frame

I-frame

Slice level


oleObject1.bin
16.7ms


GOP based


Frame level


I-frame


P-frame


P-frame


P-frame


I-frame


Slice level



