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1. Overall Description:
SA4 thanks RAN1 for the LS on the traffic model for immersive communications. 
SA4 has evaluated immersive gaming scenarios in TR 26.955 clause 7.3.3. during the SA4 5G study on video codec with rate points between 20 Mbit up to 100 Mbit for the highest quality sequences in the 4K + HDR 120 fps scenario. 
In the 5G Study on video codec in TR 26.955 no values above 100 Mbit were reported so far.
Table 6.6.3.7-1 in TR 26.955 shows that frame rates of 90 and 120 fps have also been considered for online gaming corresponding to the proposed update to the model. 
In current gaming services deployed in the industry (e.g. Geforce Now) we have seen corresponding requirements of around 50 Mbit+. 
In 5G the high quality uplink scenario (4K + HDR) was not considered due to limited uplink bandwidth available. 
However, SA4 has developed corresponding coding profiles for applications like 5G media streaming and immersive gaming for downlink. It is likely that some of the results can be extended to uplink use case corresponding to the range of 20-100 Mbit corresponding to the update from the LS from RAN WG1. 
Given that the encoder (sender) for real time uplink usually is less powerful, we expect that in the real time uplink scenario the values in the higher range are likely, even though sometimes this could be compensated with temporary frame rate drops and/or quality switches, potentially still resulting in comparable bit-rates. So for this type of traffic changes in the frame rate are a bit more likely compared to the traditional downlink cases and rates in the 20-100 Mbit can be assumed for transparent quality.
In addition to the video uplink and immersive gaming with traditional 2D video codec, SA4 has also explored emerging 3D formats in TR 26.956. Clause 9 TR 26.956 reports additional results for immersive cases with 3D (beyond 2D video such as video based point cloud, multi view stereo with depth, and immersive video). The results for transparent quality are also roughly in the 20-100 Mbit range matching with the RAN WG 1 assumptions but only lower framerates of 25-30 fps were tested.
Currently SA4 is also studying Gaussian splat based imaging, which could result in different framerates and potentially (much) larger bit-rates. 
The study on FS_6G_MED in SA4 just started, and the uplink video scenario has not been studied, but given the earlier results and use cases from 5G for downlink and the use cases from SA WG1 involving high quality uplink it is likely that SA4 will investigate this case further and derive corresponding requirements for uplink video.
SA4 has discussed the RAN1 LS R1-2509596 and would like to provide the following information on eXR model with Haptics.
· Simultaneous haptics packets over multiple channels can be modelled as one aggregated packet.
· Silent periods of haptics do not need to be modelled.
· Haptics packets and XR traffic packets can be generated either independently or with correlation.
Taking the haptics traces in the attachment as an example, the downlink haptics traffic model can be summarized as follows.
Table 1: Statistical parameters for downlink haptics traffic model
	Parameters
	Unit
	Value (Parametric media format)

	Packet size
	byte
	Pareto distribution with α=7, range = [504, 1736] bits
CDF of Pareto distribution: ,  is the minimum value in 

	Packet inter-arrival time (T)
	ms
	Generated according to an exponential distribution with λ=0.015, min=M, and subsequently quantized to the multiple of M using a rounding function (e.g., ), e.g., M =32ms.
CDF of exponential distribution:  

	Jitter
	ms
	Follows the description in clause 5.1.1.2 in TR 38.838

	PDB
	ms
	30

	Packet Success rate
	%
	90



For uplink haptics traffic model, since they mainly involve the transmission of haptic sensor information, the uplink control or pose traffic model defined in section 5.2 of TR 38.838 can be reused.

2. Actions:
To RAN 1
ACTION: SA4 respectfully requests if RAN WG 1 to take this information into account


3. Date of Next SA WG4 Meetings:
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