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1. Introduction 

Traffic models need to be defined in order to study the potential power savings from power saving schemes in the study on UE power saving in NR [1]. In RAN1#94bis, it was agreed to consider FTP model 3 and VoIP traffic models in power consumption evaluations [2]. 
Agreements:

For the purpose of basic calibration of traffic modeling, FTP model 3 (use 0.1 Mbytes packet size, mean inter-arrival time 200msec) and VoIP model (as defined in R1-070674) should be used to generate time distribution for different power states, for the following scenarios

1. No C-DRX configured

· For both VoIP and FTP

2. C-DRX cycle 40msec for VoIP

· 10 msec inactivity timer

· Assume max two packets bundled

3. C-DRX cycle 160msec for FTP

· 100 msec inactivity timer

The time distribution for different power states shall be reported (e.g. x% in PDCCH-only, y% in PDCCH+PDSCH, z% in microsleep, etc), as a result of the calibration exercise.

The following simplifying assumptions can be made: Power modelling reference configuration for FR1. Peak throughput. 100MHz DL BWP. 10-symbol PDSCH (one symbol occupied by DMRS), capable of carrying 868584 information bits per slot (Note: a packet can fit within a PDSCH transmission). All packets can be successfully decoded on the first transmission. No HARQ retransmission. No UL slot. Single user. Short DRX is not configured.

This Tdoc provides our views on some desirable clarifications on the gaming traffic model [3].

2. Gaming Traffic Model
The FTP-3 traffic model has relatively large packets sizes and the VoIP traffic model has periodic traffic with small packet sizes. Neither traffic model provides for bursty traffic with small packet sizes. The gaming traffic model of [3] has these features and we think that this traffic model would be useful for evaluating some power saving schemes.

Observation 1: the gaming traffic model is a useful traffic model for the power saving study since it is bursty and supports small packet sizes.

A gaming traffic model is proposed in [3] and the proposal is included below:

Table 1 – Gaming traffic model proposed in [3]
	Parameter
	Statistical Characterization

	Packet arrival
	· For packet arrival of <60ms,  fixed probability of 0.4%, i.e., packet arrival for any value from 0 to 59ms has fixed 0.4% probability;

· For packet arrival of >= 60ms, Largest Extreme Value Distribution (also known as Fisher-Tippett distribution),

[image: image1.emf] ,x is the packet sarrival (in ms) and fx is the probability of x.

a= 66 and b= 3.

Without loss of generality, a= [30-80] and b= [2-5] can be considered.

Values for Fisher-Tippett distribution can be generated by the following procedure:

x = a – b ln (− ln y ), where y is drawn from a uniform distribution in the range [0,1]

	Packet size
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution):

[image: image2.emf], x is the packet size (in Bytes) and fx is the probability of x.

a= 220 and b= 25.

Without loss of generality, a= [200-300] and b=[20-30]

Values for Fisher-Tippett distribution can be generated by the following procedure:

x = a – b ln (− ln y ), where y is drawn from a uniform distribution in the range [0,1]


The packet arrival process should be clarified, since it is necessary to know whether to use the uniformly distributed region (fixed probability of 0.4% for the first 60ms) or the “largest extreme value distribution” region before the packet arrival time is derived. i.e. the choice between use of the two distributions cannot be a function of the packet arrival time itself.
This issue can be resolved by generating an initial uniformly distributed random variable, RV1. If RV1 has a value less than 0.004 * 60, the uniform random distribution is used, otherwise the “largest extreme value distribution” is used.

It is also noted that the “largest extreme value distribution” can occasionally produce a packet arrival time of less than 60ms. We do not think that this is a significant issue and just produces a small transition region (around 58ms to 60ms) between the uniformly distributed PDF and the “largest extreme value distribution” PDF.
It should also be clarified that the “arrival time” in the model is actually an “inter-arrival time”, as confirmed in [4].
While the gaming traffic model is defined for the DL, it should be clarified what the associated UL traffic model for gaming is. This issue is generally applicable to the traffic models used in the power saving study (specifically, the UL traffic model for FTP-3 should also be defined). An initial proposal is to use the updated gaming traffic model bidirectionally in the DL and UL. I.e. independent updated gaming traffic models are applied in DL and UL.
Hence it is observed that further clarification of the gaming traffic model (of [3]) is required in terms of generation of the packet inter-arrival time distribution. 

3. Updated Gaming Traffic Model

Based on the discussion in the previous section, the proposed updates to the gaming traffic model are shown in Table 2 below. The PDFs of packet inter-arrival time and packet size are shown in Figure 1 and Figure 2.
Table 2 – Updated gaming traffic model

	Parameter
	Statistical Characterization

	Packet arrival
	An initial uniformly distributed random variable (range is 0->1) is generated, RV1.

If RV1 < 60 * 0.004
· Packet inter-arrival time probability is fixed at 0.4% / ms

else
· Packet inter-arrival time probability is according to Largest Extreme Value Distribution (also known as Fisher-Tippett distribution),

[image: image3.emf] ,x is the packet inter-arrival time (in ms) and fx is the probability of x.

a= 66 and b= 3.

Without loss of generality, a= [30-80] and b= [2-5] can additionally be considered.

Values for Fisher-Tippett distribution can be generated by the following procedure:

x = a – b ln (− ln y ), where y is drawn from a uniform distribution in the range [0,1]

	Packet size
	Largest Extreme Value Distribution (also known as Fisher-Tippett distribution):

[image: image4.emf], x is the packet size (in Bytes) and fx is the probability of x.

a= 220 and b= 25.

Without loss of generality, a= [200-300] and b=[20-30] can additionally be considered
Values for Fisher-Tippett distribution can be generated by the following procedure:

x = a – b ln (− ln y ), where y is drawn from a uniform distribution in the range [0,1]
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Figure 1 – PDF of packet inter-arrival time for updated gaming traffic model
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Figure 2 – PDF of packet size for updated gaming traffic model
Proposal: Support a gaming traffic model for evaluation purposes in the power saving study, with an updated method of generating the packet inter-arrival time distribution.

4. Conclusion
This document has considered use of the gaming traffic model described in [3] proposed by Vivo in RAN1#94bis. With a few updates to clarify operation of this traffic model, we think that this traffic model is suitable for representing bursty traffic transferring small amounts of data. Hence we propose that this traffic model is considered in the UE power saving study.

The following observations and proposals are made:

Observation: the gaming traffic model is a useful traffic model for the power saving study since it is bursty and supports small packet sizes.

Proposal: Support a gaming traffic model for evaluation purposes in the power saving study, with an updated method of generating the packet inter-arrival time distribution.

It is also desirable to have an associated uplink traffic model. An initial proposal is to use the updated gaming traffic model bidirectionally in the DL and UL. I.e. independent updated gaming traffic models are applied in DL and UL. 
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