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Introduction
In this paper, we discuss PDB values for the AR stream in the UL representing streams of video, camera feed, audio.  

Remaining Open Issues and Qualcomm’s View
RAN1#104bis-e agreements w.r.t. AR traffic model for UL is copied below. 
	Agreement:
· Option 1 (Baseline for power and capacity evaluations): Two streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: A stream aggregating streams of scene, video, data, and audio. 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Option 2 (Optional for power evaluation and baseline for capacity evaluation): Single stream as defined below 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Option 3 (Optional): Three streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: A stream aggregating streams of scene and video 
· Packet size: Truncated Gaussian distribution with the parameter values same as for DL
· Periodicity: 60 fps
· Jitter (optional): same model as for DL
· Data rate: 10 Mbps (baseline), 20 Mbps (optional)
· PDB: [60] ms (baseline), [10/15] ms (optional)
· Stream 3: A stream aggregating streams of audio and data 
· Periodicity: 10ms
· Data rate: 0.756 Mbps/s or 1.12 Mbps 
· Packet size: determined by periodicity and data rate
· PDB: 30 ms 
· Option 4 (Optional): Three streams as defined below 
· Stream 1: pose/control
· Traffic model and QoS parameters are same as for pose/control for UL CG/VR.
· Stream 2: I-stream for video 
· Stream 3: P-stream for video
· Note: For stream 2 and stream 3, the I/P-stream model for DL video can be reused for UL video.  Companies should report detailed assumptions in their simulations on packet size distribution for each stream, packet arrival interval (or fps) for each stream, PDB for each stream, PER requirement for each stream, criteria to be satisfied UE.
· Companies should strive to align the parameter values for the options chosen as much as possible
· Note: Above PDB values in [ ] for Stream 2 in Option 1 and 3, and Option 2 are to be further discussed and potentially confirmed in RAN1#105-e, where other values can be also discussed if needed.
· In case multiple steams are evaluated for UL AR, a UE is declared as satisfied only when each stream meets the requirement that X (%) of packets are successfully delivered within a given air interface PDB. 
· X value for pose/control: follow X values for pose/control for CG/VR
· X value for other stream: follow X values for DL video stream.



PDB values in [ ] for Stream 2 in Option 1 and 3, and Option 2 are to be further discussed and potentially confirmed in RAN1#105-e, where other values can be also discussed if needed. 
The below table presents characters and requirements for AR2 in UL, copied from S4aV200640. 
Table 2. Characters and requirements for AR2 in UL (S4aV200640)
	Media
	Format and Model
	E2E Latency requirement

	3/6DOF Pose
	Same as for split rendering
	UL: 5-10 ms

	Video + Depth
	1080p, Capped VBR 10/20 Mbit/s for UL
	Conversational 100ms, 200ms

	2D Video is split rendering
	1080p or 4K (2 eyes)
same model as split rendering
	60ms 100ms 

	Front Facing Camera*
	720p, CBR 3 Mbit/s for UL
	Conversational 100ms, 200ms

	Audio (MPEG-H)
	256/512 kbps for both UL/DL
	Conversational 100ms, 200ms

	Data Stream
	0.5 Mbps for both UL/DL
	Conversational 100ms, 200ms



As indicated in the above table, UL traffic other than pose/control for conversational information is quite different from motion/tactile information in latency requirement.  Pose/control should be delivered within a short latency budget so that rendering at the server should be done quickly and the rendered video is transmitted back to UE, corresponding to the updated pose/control (imagine your view changes, e.g., looking at different direction).  If this round trip delay is long, then one may feel dizzy.  On the other hand, in general, UL video traffic upload to server is much delay tolerant (please see the last column of the table).  This is because it is generally assumed that UL video traffic is periodically transmitted to server.  The saved video is used as necessary, e.g., when user’s viewpoint changes. So, it is quite reasonable to assume much looser delay budget or PDB for Stream 2 in Option 1 and 3, and Option 2 as this stream are representing streams of video, camera feed, audio, and data.  

Proposal: For UL AR traffic model, conform PDB values in [ ] for Stream 2 in Option 1 and 3, and Option 2, i.e., 60 ms PDB for the stream representing streams of video, camera feed, audio, and data.

Conclusion
In this paper, we have discussed PDB values for the AR stream in the UL representing streams of video, camera feed, audio.  Based on the discussion, we make the proposal.
Proposal: For UL AR traffic model, conform PDB values in [ ] for Stream 2 in Option 1 and 3, and Option 2, i.e., 60 ms PDB for the stream representing streams of video, camera feed, audio, and data.
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