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	Reason for change:
	Add requirements corresponding to a use case in TR. 
In recent TR, there exist use case 3 in section 5.2. 
Use Case 3: One person could use his lightweight VR headset (where the VR headset is physically lighter and less computationally capable than a full VR headset) to watch the VR videos locally stored in his smartphone, or the VR videos transmitted from cloud. 

For use case 3, the relation between the smart phone (one UE) and the lightweighted HMD (another UE) is quite similar to the relation between the cloud render server and the advanced HMD, where both smart phone and the cloud server need to make computation, and the motion tracking information need to transmit to the smart phone or cloud render server quickly to satisfy the requirement for motion-to-photon (MTP) latency. Therefore, the requirement for use case 3 needs to achieve a round trip requirement based on the reference just in the completed TR. And it needs to be written separately from the recent UE to UE case where the HMD is not a lightweighted one. 
For the reliability value In recent TR (section 5.2.1 ), for the reliability of motion tracking, the requirement of packet loss for tracking message is provided as 10-5, i.e., 99.999%, where the original text are written as follows. 

Besides, in [9], it was also mentioned that currently stringent latency requirements are of utmost importance for providing a pleasant immersive experience especially for VR based interactive service. The human eye needs to perceive accurate and smooth movements with low motion-to-photon (MTP) latency, which is the lapse between a movement (e.g., head rotation) and a frame’s pixels corresponding to the new field of views shown to the eyes. And the E2E latency is about 15ms including the device processing delay. And it was also mentioned that a maximum packet error rate (PER) of 10-5 correlates with the VR tracking message signalling that has to be delivered with ultra-high reliability to ensure smooth VR service.

For the reliability of AR/VR media stream, use case 3 has the same reliability requirement as AR/VR services (e.g., cloud/split rendering case) ,  in recent TR(section 5.3.1/5.3.6),  the packet loss rate for AR/VR media stream can have 10 times larger than motion tracking data (i.e., sensor data). So the requirement is the same value as other use case for AR/VR media stream, i.e., 99.99%, where the original text are written as follows. 

5.3.1

In [12], one analysis shows that for streaming services 0.1% packet loss will downgrade MOS by 10%. Considering the short latency and lack of need for buffering, the impact of packet loss is more serious than streaming services.  Thus, packet loss rate should be ultra-low which means reliability similar to URLLC with is in general align with the analysis in [9].

5.3.6

In addition to the above two KPIs, for this use case, the packet loss rate, as explained above, in order to minimize the impact of user experiences for AR/VR games, the uplink sensor data e.g. VR/AR tracking messages that has to be delivered with ultra-high reliability to ensure smooth VR service [9], therefore, similar performance as URLLC is expected i.e. packet loss rate should be lower than 10E-4 for uplink sensor data.  For downlink rendered multimedia data, since packet loss rate 1% would leads to degraded user experience for cloud gaming thus 10E-3 is expected to achieve immersive user experiences.



	
	

	Summary of change:
	Add the correponding delay requirement and reliability for use case of watching VR videos via lightweight VR headset and smartphone. 
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	*** 1st Change ***


6.2
KPIs of interactive services

Several interactive services require the support of very high data rates, very low latency and corresponding packet loss rate of the 5G system. The use cases and their performance requirements can be found in table 6.2-1.
· Cloud/Edge/Split Rendering - The use case for the rendering data transmitted and exchanged between the rendering server and device.
· Gaming or Interactive Data Exchanging - The use case for the interactive service data exchanged between two devices.
· VR video watching – The use case for watching VR videos via lightweight VR headset and smart phone. 
Table 6.2-1 KPI Table of interactive service
	Use Cases
	Characteristic parameter (KPI)
	Influence quantity

	
	Max Allowed End-to-end latency
	Service bit rate: user-experienced data rate
	Reliability
	# of UEs


	UE Speed
	Service Area

NOTE 2

	Cloud/Edge/Split Rendering
NOTE 1
	[CPR.P-001] 5ms (i.e. UL+DL)
	[CPR.P-003] [x] Gbps supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
Editor Note: Exact peak data rate is waiting for SA4 response.
	[CPR.P-004] 99.99% in uplink and 99.9% in downlink
	-
	[CPR.P-007] Stationary or Pedestrian
	[CPR.P-008] Countrywide

	Gaming or Interactive Data Exchanging 
NOTE 3
	[CPR.P-002] 10ms
	
	[CPR.P-005] 99.99%
	[CPR.P-006] ≤ [10]
	[CPR.P-007] Stationary or Pedestrian
	[CPR.P-009] 20 m x 10 m; [CPR.P-010] in one vehicle (up to 120 km/h) and in one train (up to 500 km/h)

	VR video watching – Media stream

NOTE 4
	[CPR.P-0010] 8ms
	[CPR.P-011] [y] Gbps

Editor Note: Exact peak data rate is waiting for SA4 response.
	[CPR.P-005] 99.99%
	[CPR.P-006] ≤ [10]
	[CPR.P-007] Stationary or Pedestrian
	[CPR.P-009] 20 m x 10 m; [CPR.P-010] in one vehicle (up to 120 km/h) and in one train (up to 500 km/h)

	VR video watching – Motion tracking
NOTE 4
	[CPR.P-0012] 2ms
	[CPR.P-013] [z] bps

Editor Note: Exact peak data rate is waiting for SA4 response.
	[CPR.P-0014] 99.999%
	[CPR.P-006] ≤ [10]
	[CPR.P-007] Stationary or Pedestrian
	[CPR.P-009] 20 m x 10 m; [CPR.P-010] in one vehicle (up to 120 km/h) and in one train (up to 500 km/h)

	NOTE 1:
Unless otherwise specified, all communication includes one wireless link (UE to network node or network node to UE) rather than additional direct wireless links (UE to UE).

NOTE 2:
Length x width (x height).

NOTE 3:
Communication includes direct wireless links (UE to UE).
NOTE 4:   Communication is only direct wireless links (UE e.g. smartphone to UE e.g. VR headset).
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