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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK45]eXtended Reality (XR) and Cloud Gaming (CG) are important media applications enabled by 5G. In RAN#86, a new study item on XR evaluations for NR [1] was approved to identify XR applications, corresponding traffic models, KPIs, and evaluation methodologies, and then carry out performance evaluations. Some initial discussions and agreements have been made in RAN1#103-e on many aspects, e.g. applications, KPIs, and evaluation assumptions/methodologies [2]. 
SA4 will probably send an LS on XR traffic models to RAN1 in S4aV200633 [3]. According to the LS and the attachments in the LS [4], [5], a P-Trace in the form of csv file is provided to RAN1 for system level evaluation. However, it is yet unclear for RAN1 how to utilize this P-Trace. In this paper, we provide some initial analysis on the P-Trace and RAN configuration from SA4 draft LS. 
Discussion on SA4 outcome of P-Trace
According to the study of SA4 [4], the basic overview for XR traffic simulation model is shown in Figure 1Error! Reference source not found.. 
[image: ]
[bookmark: _Ref61797027]Figure 1. Figure 1 in S4aV200632 [4]: Basic overview for XR Traffic Simulation Model
P-Trace/S-Trace/V-Trace is in the form of a csv file, in which the information of a sequence of packets/slices/frames are provided. Given a video source, V-Trace can be generated. Under a specific content encoding/delivery configuration, S-Trace/P-Trace can be further generated from a V-Trace. SA4 expects RAN1 to provide the P’-Trace after RAN simulation, and SA4 will further evaluate the video quality by recovering the S’-Trace/V’-Trace. 
For each packet in the delivery, the following information is provided in the P-Trace.
[bookmark: _Ref60769727]Table 1. The information provided for each P-Trace
	Name
	Type
	Semantics

	time_stamp_in_micro_s
	BIGINT
	Availability time of packet for next processing step relative to start time 0 in microseconds (0 means lost).

	user_id
	BIGINT
	assigns an id to the user in order to differentiate

	number
	BIGINT
	Unique packet number in the delivery

	delay
	BIGINT
	Delay observed of the packet in the last processing step (-1 means lost)

	size
	BIGINT
	packet size in bytes.

	number_in_slice
	BIGINT
	The number of the packet within the slice, start at 1

	last_in_slice
	BIGINT
	Indicates if this is the last packet in the slice 0=no, 1=yes 

	eye_buffer
	BIGINT
	The associated eye buffer 1=left 2=right

	render_timing
	BIGINT
	the rendering generation timing associated to the frame

	type
	BIGINT
	The slice type 1=intra 2=inter

	importance
	BIGINT
	assigned relative importance information (higher number means higher importance)

	index
	BIGINT
	Unique slice index increased by 1 and indexing this row in the S-Trace file.

	s_trace
	STRING
	Reference to s_trace file containing information for each slice


With the information in the above P-Trace as shown in Table 1, some source-related information can be aware by RAN, which can be potentially beneficial for RAN evaluation. For example, with “index” and “s_trace” fields, the mapping between a packet and its associated slice can be obtained. More relationship between a packet and its associated slice can be obtained through “number_in_slice” and “last_in_slice” fields. Similarly, the mapping between a packet and its associated frame can also be obtained via “render_timing”. In addition, the “importance” field of the P-Trace may reflect the importance of the slice or the frame which a packet belongs to. Different importance of slices or frames may have different impact on the user experience. The delay information of the packet can also be obtained through “time_stamp_in_micro_s” and “delay” fields. 
From the perspective of RAN evaluation, above information could be used for RAN to obtain a KPI that could reflect the network transmission impact on user experience. More details can be found in our companion contribution [6].
[bookmark: OLE_LINK77][bookmark: OLE_LINK79]Discussion on SA4 outcome of RAN configuration
In S4aV200631 [5], there are some sections discussing “RAN Configuration” (e.g., section 3.4.4 in [5]). The overview of the RAN configuration is shown in Figure 2.
[image: ]
[bookmark: _Ref61874802]Figure 2. Overview of RAN configuration in S4aV200631 [5]
An example of RAN configuration is as follows:
	Copied from S4aV200631 [5]:
	[bookmark: _Hlk60994894]{
    "Input": [{
        "P-Trace": {
             "source": "P-Trace-1.csv",
             "startTime": "0",
             "target": "Pp-Trace-1.csv"
           },
        "P-Trace": {
             "source": "P-Trace-2.csv",
             "startTime": "0",
             "target": "Pp-Trace-2.csv"
           }
    }],    
    RANConfiguration": {
       "PLR": ["1e-2","1e-3","1e-4"],
       "Delay": ["10","20"]},
    "ServiceInformation": {
        "qualityCriteria": "packetloss",
        "packetLossEffect": "slice",
        "delayThreshold": "60"
    }
}



NOTE: The RANConfiguration parameters are illustrations from SA4 understanding and may be provided by RAN experts so that SA4 can assess the impacts on the visual quality depending on the different values of PLR and Delay. Please note that different RANConfiguration parameters may impact the video coding settings and require to run a different model. If RAN colleagues can provide information on suitable RAN configurations, SA4 may provide additional content model configurations for these parameters.



In the above example, different values of packet loss rate (PLR) and delay are illustrated from SA4 understanding. Different RANConfiguration parameters may impact the video coding settings and require to run a different model. In general, considering the jitter caused by different encoding delays and core network transmission delays, the delay requirement for RAN transmission may also be different. From RAN1 perspective, it is necessary to study the impact of different RANconfiguration on the system capacity. However, normally, the video frame is generated and encoded first and then delivered to data network for transmission. If RAN configuration parameters can impact the video coding settings, there seems to be very heavy/frequent interaction between RAN1 and SA4. More study and discussion on RANConfiguration are needed in RAN1. 
[bookmark: _Ref61877740]Observation 1: It may result in very heavy/frequent interaction between RAN1 and SA4 if RAN configuration parameters can impact the video coding settings. More study and discussion on RANconfiguration are needed in RAN1.
Conclusions
In this contribution, the P-Trace and RAN configuration provided by SA4 are discussed with the following observation:
Observation 1: It may result in very heavy/frequent interaction between RAN1 and SA4 if RAN configuration parameters can impact the video coding settings. More study and discussion on RANconfiguration are needed in RAN1.
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