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Introduction
During RAN1#106-e meeting, following agreements on I/P-stream were made [1]. 
	Agreement
For evaluation of separate streams of I-frame and P-frame that is an optional evaluation scenario, 
· The main objective of evaluating this option is to study the impact on capacity from different PDB and PER values for I-frame and P-frame.  
· FFS: Whether to directly compare capacity results (i.e., capacity numbers) for cases with two-stream modelling and those for cases with single-stream modelling. 
Agreement 
For evaluation of separate streams of I-frame and P-frame that is an optional evaluation scenario, 
· Alpha value: 2.0 and 1.5, Other values, e.g., 3.0 can be optionally evaluated
· This alpha value assumption applies to both Option 1A (slice-based) and Option 1B (GOP-based) evaluations
Agreement 
For evaluation of separate streams of I-frame and P-frame that is an optional evaluation scenario, 
· RAN1 agree upon the below reference case, while leaving other study cases up to companies. 
· Reference case
· For DL
· [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1 %, 10ms, 10ms] for AR/VR 
· [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1 %, 15ms, 15ms] for CG
· For UL AR video streams
· [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1 %, 30ms, 30ms]


In this paper, we further discuss the remaining issues, including FFS part of I/P stream agreement, FoV/ non-FoV stream as well as additional power model etc.
Remaining Issues on traffic model
The remaining issue on I/P-stream traffic model is whether to directly compare capacity results for cases with two-stream modelling and those for cases with single stream modelling.
It's preferred not to compare the simulation results of single stream traffic model and those of two stream traffic model. For one thing, it is not an “apple to apple” comparison. Both traffic models exist in the system and it is confusing to compare which kind of traffic model is better. For another, from KPI perspective, the conditions that a UE is declared as a satisfied UE are different between single-stream traffic model and two-stream traffic model. 
[bookmark: _Toc19152]RAN1 should not directly compare capacity results for cases with two-stream modelling and those for cases with single stream modelling.   
[bookmark: _Toc6061][bookmark: _Toc83666294][bookmark: _Toc24518]In RAN1#104-e meeting, one of the FFS for multiple stream modelling was given as follows [2].
	Agreements: 
On evaluation of multiple streams/flows:
· FFS the following in RAN1#104-bis-e 
· Whether/how to model and evaluate I-frame and P-frame for both DL and UL, e.g., separate definition of fps, packet size, QoS requirements (e.g., PER, PDB), etc.
· Whether/how to separately model and evaluate two streams of video and audio/data for both DL and UL
· Whether/how to model and evaluate FOV (high-resolution) and non-FOV (lower-resolution omnidirectional) streams, e.g., separate definition of fps, packet size, QoS requirements (e.g., PER, PDB), etc



[bookmark: _Toc19999]Up to RAN1#106-e meeting, the first two bullets have been addressed (I-stream/P-stream, video/data&audio). However, it is still not clear how to model and evaluate FOV and non-FOV streams. We share some views on FOV and non-FOV stream modelling.
According to SA4 input [3], FoV and non-FoV traffic model is distinctive of VR1 traffic. Non-FoV stream can be regarded as the background of 360°video in relatively low resolution, while FoV stream is 18 tiles in high resolution to enhance the scene corresponding to user’s current viewpoint.
From our perspective, similar to the I/P-frame modeling, the following two options can be considered for FoV and non-FoV modeling: 
Option 1:   FoV stream and non-FoV stream are integrated in one frame for encoding and transmission as shown in Figure 1. Hence, this modeling is similar to sliced-based traffic model of I/P-stream modeling.
[image: FoV_Type1模型]
Figure 1 Option1 for FoV and non-FoV modeling
Option 2: FoV stream and non-FoV stream are two separate streams with different bit rate and periodicity. In detail, FoV stream is divided into multiple tiles to encode and transmission as shown in Figure 2. 
[image: FoV_Type2模型]
Figure 2 Option2 for FoV and non-FoV modeling
For the FoV and non-FoV modeling, relevant enhancement on UL assistance information is elaborated in our companion contribution [4].The KPI differentiation of FoV and non-FoV stream are similar to those of I-frame and P-frame. FoV stream is the high resolution scene to enhance the scene of users’ current viewpoint. The quality of FoV stream transmission directly determines user experience. As a result, it seems that FoV stream has higher importance similarly to I-frame in multi-stream video traffic so that FoV stream may have more stringent KPI per UE than non FoV stream. 
Therefore, we propose the following initial configuration for FoV and non-FoV modeling. 
Table 1 Initial Parameters of FoV and non-FoV stream modeling
	Application
	VR1

	Two Stream Data
	Stream #1: FoV stream
Stream #2: Non-FoV stream

	
	Option 1: Sliced based traffic model
	Option 2: Two separate streams

	Structure
	A frame consists of:
Stream #1: 1 (18 tiles)
Stream #2: 1
	A Group of Tiles consist of:
Stream #1: 18 tiles 
Stream #2: 1

	Frame Per Second
	Stream #1: 30FPS
Stream #2: 30FPS
	Stream #1: 540 tiles per second
Stream #2: 30FPS

	Data Rate
	Stream #1: 12.78 Mbps
Stream #2: 8Mbps
	Stream #1: 12.78Mbps (the aggregated data rate of the 18 tiles within a group of tiles)
Stream #2: 8Mbps

	(PSR, PDB)
	Stream #1: (99%, 20ms)
Stream #2: (90%, 20ms)
	Stream #1: (99%, 10ms)
Stream #2: (90%, 10ms)


Based on the discussion above, we make the following proposal for FoV and non-FoV modeling.
[bookmark: _Toc12499][bookmark: _Toc6910]Further discuss in RAN1 the parameters of FoV and non-FoV stream modeling for DL 360°video stream with parameters in Table 1 as a starting point.
Table 1 Initial Parameters of FoV and non-FoV stream modeling
	Application
	VR1

	Two Stream Data
	Stream #1: FoV stream
Stream #2: Non-FoV stream

	
	Option 1: sliced based traffic model
	Option 2: Two separate streams

	Structure
	A frame consists of:
Stream #1: 1 (18 tiles)
Stream #2: 1
	A Group of Tiles consist of:
Stream #1: 18 tiles 
Stream #2: 1

	Frame Per Second
	Stream #1: 30FPS
Stream #2: 30FPS
	Stream #1: 540 tiles per second
Stream #2: 30FPS

	Data Rate
	Stream #1: 12.78 Mbps
Stream #2: 8Mbps
	Stream #1: 12.78Mbps (the aggregated data rate of the 18 tiles within a group of tiles)
Stream #2: 8Mbps

	(PSR, PDB)
	Stream #1: (99%, 20ms)
Stream #2: (90%, 20ms)
	Stream #1: (99%, 10ms)
Stream #2: (90%, 10ms)



Evaluation methodology of Power saving
For power consumption simulation, the DL and UL power consumption can be evaluated independently to simplify the simulation. However the power saving gain obtained by single link evaluation may not well reflect the real power saving gain especially for DL & UL alignment schemes (e.g., UL signaling is transmitted around DRX on duration). 
A simple method for obtaining a joint power consumption by independently evaluate DL and UL power consumption is proposed in this section. The steps of the method include:
· Evaluating DL and UL power consumption independently;
· Collecting DL and UL slot states respectively;
· [bookmark: _GoBack]Recombining these slot states in a single timeline;
· Calculating overall power consumption according to the recombined timeline.
This method can simplify the simulation and a rough power saving gain can be obtained.
[bookmark: _Toc21155][bookmark: _Toc15851][bookmark: _Toc79134586][bookmark: _Toc26699][bookmark: _Toc12560]For XR/CG power consumption evaluation, when DL and UL performances are evaluated independently, overall power consumption can be determined according to the following steps:
1) [bookmark: _Toc17175][bookmark: _Toc23730][bookmark: _Toc79134587][bookmark: _Toc13687][bookmark: _Toc11423]Collecting DL and UL slot states respectively;
2) [bookmark: _Toc461][bookmark: _Toc14702][bookmark: _Toc3605][bookmark: _Toc6704][bookmark: _Toc79134588]Recombining these slot states in a single timeline;
3) [bookmark: _Toc17413][bookmark: _Toc8062][bookmark: _Toc9074][bookmark: _Toc79134589][bookmark: _Toc13476]Calculating overall power consumption according to the recombined timeline.
Additional Power model
S slot includes DL and UL symbols. In TR 38.840, the following assumptions are provided.
	TR 38.840
For simplicity, 
-	The slot-averaged power for "PDCCH+PDSCH+PUCCH" is same as "PDCCH+PDSCH"
-	The slot-averaged power for "PDSCH+PUCCH" is same as "PDSCH-only"
-	The slot-averaged power for "PDCCH+PUCCH" is the sum of "PDCCH-only" power and "short PUCCH" power.
-	Note: PDCCH-only with cross-slot scheduling scaling is also applicable
-	Note: it is observed via evaluations (where 0dBm PUCCH Tx power is assumed) that the difference is not significant 


In TR 38.840, it is assumed that the power for S slot does not changes with the transmission power.
However, for different UE transmission power, the power of short PUCCH varies from 75(@0dBm) to 210(@23dBm) which may affect the power of S slot. Therefore, the power model for “PDCCH+PDSCH” and “PDCCH+PDSCH+PUCCH” have two options listed below:
· Option 1: Always use the power of “PDCCH+PDSCH” as the power of "PDCCH+PDSCH+PUCCH" and use the power of “PDSCH-only” as the power of "PDSCH+PUCCH.
· Option 2: The power of “PDSCH+PUCCH” and “PDCCH+PDSCH+PUCCH” is different at different transmission power. 
For option 2, the details of how to calculate the power at different transmission power may also be different. Some company may use linear function while others may instead use step function (e.g., only two power states). Different power models may result in different power consumption.
In addition to the power state of “PDSCH+PUCCH” and “PDCCH+PDSCH+PUCCH”, power of “PDCCH+PDSCH+PUSCH”, “PDSCH+PUSCH” and “PDCCH+PUSCH” should also be considered since the pose/control packet is 100bytes and may be scheduled in S slot. The following two methods can be considered:
· Method 1: The power of “PDCCH+PDSCH+PUSCH”, “PDSCH+PUSCH” and “PDCCH+PUSCH” can be same as the power of “PDCCH+PDSCH+PUCCH”, “PDSCH+PUCCH” and “PDCCH+PUCCH” respectively.
· Method 2: The power of “PDCCH+PDSCH+PUSCH”, “PDSCH+PUSCH” and “PDCCH+PUSCH” is the sum of corresponding DL power consumption and PUSCH power consumption. For example, the power value of “PDCCH+PUSCH” is equal to the sum of power of “PDCCH-only” and power of “PUSCH”.
However, considering the limit TU for XR, the power model for S slot can be reported by company.
[bookmark: _Toc10024]Companies should report the detailed power model for S slot.
[bookmark: _Toc29089][bookmark: _Toc82][bookmark: _Toc525][bookmark: _Toc29400]Conclusion
According to the discussion above, we prefer to discuss/adopt the following proposals:
Proposal 1: RAN1 should not directly compare capacity results for cases with two-stream modelling and those for cases with single stream modelling.
Proposal 2: Further discuss in RAN1 the parameters of FoV and non-FoV stream modeling for DL 360°video stream with parameters in Table 1 as a starting point.
Table 1 Initial Parameters of FoV and non-FoV stream modeling
	Application
	VR1

	Two Stream Data
	Stream #1: FoV stream
Stream #2: Non-FoV stream

	
	Option 1: sliced based traffic model
	Option 2: Two separate streams

	Structure
	A frame consists of:
Stream #1: 1 (18 tiles)
Stream #2: 1
	A Group of Tiles consist of:
Stream #1: 18 tiles 
Stream #2: 1

	Frame Per Second
	Stream #1: 30FPS
Stream #2: 30FPS
	Stream #1: 540 tiles per second
Stream #2: 30FPS

	Data Rate
	Stream #1: 12.78 Mbps
Stream #2: 8Mbps
	Stream #1: 12.78Mbps (the aggregated data rate of the 18 tiles within a group of tiles)
Stream #2: 8Mbps

	(PSR, PDB)
	Stream #1: (99%, 20ms)
Stream #2: (90%, 20ms)
	Stream #1: (99%, 10ms)
Stream #2: (90%, 10ms)



Proposal 3: For XR/CG power consumption evaluation, when DL and UL performances are evaluated independently, overall power consumption can be determined according to the following steps:
1) Collecting DL and UL slot states respectively;
2) Recombining these slot states in a single timeline;
3) Calculating overall power consumption according to the recombined timeline.
Proposal 4: Companies should report the detailed power model for S slot.
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