3GPP TSG RAN ad hoc








RPa160019
Barcelona, Spain, January 28 - 29, 2016
Agenda Item:

4
Source:


CMCC
Title:



Discussion on traffic model assumption for requirement evaluation
Document for:

Discussion
1 Introduction
In the 3GPP RAN #70, a new SI “Study on Scenarios and Requirements for Next Generation Access Technologies” was approved [1]. The objective of the study item is:
· Identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc.
· Develop specific requirements for next generation access technologies for the identified deployment scenarios.

Some requirements, e.g., cell/transmission Point/TRP spectral efficiency, spectrum efficiency of worst 5-percentile users, user experienced data rate, area traffic capacity, are captured in the skeleton TR. In this contribution, the pros and cons of using different traffic models to evaluate these requirements are discussed, and two options on the mapping between traffic models and requirement evaluation are proposed.
2 Discussion
There are two typical traffic models assumed in evaluation: full buffer and burst traffic. The effects of these two traffic models on the following four requirements are analysed.
· TRP spectral efficiency  (bit/s/Hz)
· Definition: TRP spectral efficiency is defined as the aggregate throughput of all users (the number of correctly received bits, i.e. the number of bits contained in the service data units (SDUs) delivered to Layer 3, over a certain period of time) divided by the channel bandwidth divided by the number of TRPs.  A 3 sector site consists of 3 TRPs. In case of multiple discontinuous “carriers” (one carrier refers to a continuous block of spectrum), this KPI should be calculated per carrier. In this case, the aggregate throughput, channel bandwidth, and the number of TRPs on the specific carrier are employed.
· Discussion: According to the definition above, TRP spectral efficiency can be calculated as: 
TRP spectral efficiency = total amount of data for all users / total amount of observation time / channel bandwidth / number of TRPs.
If full buffer is assumed in the evaluation, the system resource utilization is always 100%. If burst traffic is assumed in the evaluation, typical resource utilization is 20% (low load), 50% (median load) and 70% (high load). Generally speaking, the total amount of data for all users (i.e., numerator in the above equation) with full buffer assumed is probably larger than that with burst traffic assumed when same denominator (i.e., total amount of observation time, channel bandwidth and number of TRPs) is adopted. So TRP spectral efficiency using full buffer is probably larger than burst traffic. For IMT-Advanced, full buffer traffic is used by ITU to evaluate cell spectral efficiency. According to ITU recommendation M.2083 [2], the spectrum efficiency of IMT-2020 is about three times of IMT-Advanced. So, full buffer is suitable to be used to evaluate TRP spectral efficiency for both IMT-Advanced and IMT-2020.
· Spectrum efficiency of worst 5-percentile users
· Definition: Spectrum efficiency of worst 5-percentile users means the 5% point of the cumulative distribution function (CDF) of the normalized user throughput. The (normalized) user throughput is defined as the average user throughput (the number of correctly received bits by users, i.e., the number of bits contained in the SDU delivered to Layer 3, over a certain period of time, divided by the channel bandwidth and is measured in bit/s/Hz. The channel bandwidth for this purpose is defined as the effective bandwidth times the frequency reuse factor, where the effective bandwidth is the operating bandwidth normalised appropriately considering the uplink/downlink ratio. In case of multiple discontinuous “carriers” (one carrier refers to a continuous block of spectrum), this KPI should be calculated per carrier. In this case, the user throughput and channel bandwidth on the specific carrier are employed.
· Discussion: It is very likely that spectrum efficiency of worst 5-percentile users with full buffer assumption is lower than that with burst traffic assumption, since full buffer will lead to more inter-cell interference than burst traffic. Similar to TRP spectral efficiency, full buffer is used to evaluate spectrum efficiency of worst 5-percentile users for IMT-Advanced in ITU-R. To keep consistency, full buffer traffic is preferred to evaluate spectrum efficiency of worst 5-percentile users for IMT-2020.
· User experienced data rate

· Definition: User experienced data rate is the worst 5%-percentile of the user throughput. User throughput (during active time) is defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst. 
· Discussion: This requirement is used to reflect the data rate experienced by users in the realistic environment, and associates with the traffic model assumed and bandwidth used. Ideally,  it is preferred to use burst traffic model for this kind metrics, however, considering the consistence and simplicity, full buffer model could be used in the evaluation, but we should consider some conversion model for evaluation of the approximate value when burst traffic is adopted to reflect the realistic UE experience.
· Area traffic capacity
· Definition: Area traffic capacity means total traffic throughput served per geographic area (in Mbit/s/m2) 
· Discussion: This requirement can be derived from TRP spectral efficiency, site density and bandwidth, so the effect of traffic model on this requirement is similar to that on TRP spectral efficiency.
According to the analysis above, the pros and cons of using full buffer or burst traffic in the evaluation are listed in Table 1.
Table 1. The pros and cons of using full buffer or burst traffic in IMT-2020 evaluation
	
	Full buffer 
	Burst traffic 

	pros
	1. Simple
2. Easy to verify 5G spectrum efficiency gain compared with IMT-Advanced (3/5 times given by ITU)
	1. Near to real traffic, and more suitable for user experienced data rate. 
2. Suitable for evaluating some 5G technique, e.g., flexible duplex

	cons
	1. Far from real traffic, and a little bit unsuitable for user experienced data rate.
2. Not suitable for evaluating some 5G technique, e.g., flexible duplex
	1. More complicated than full buffer
2. Not suitable for verifying 5G spectrum efficiency gain compared with IMT-advanced (3/5 times given by ITU)


Based on above analysis, it is proposed that

Proposal 1: Full buffer is assumed to evaluate all the metrics more from the network side point of view, e.g., TRP spectral efficiency, spectrum efficiency of worst 5-percentile users and area traffic capacity.
Proposal 2: Burst buffer is preferred to evaluate all the metrics more from the mobile station point of view, e.g., user experienced data rate, but we can still use the full buffer model for the evaluation while have a clear knowledge about how much gain of the burst buffer model over the full buffer model. 
3 Summary
In this contribution, it is proposed that

Proposal 1: Full buffer is assumed to evaluate all the metrics more from the network side point of view, e.g., TRP spectral efficiency, spectrum efficiency of worst 5-percentile users and area traffic capacity.
Proposal 2: Burst buffer is preferred to evaluate all the metrics more from the mobile station point of view, e.g., user experienced data rate, but we can still use the full buffer model for the evaluation while have a clear knowledge about how much gain of the burst buffer model over the full buffer model, and hence, some conversion model between these two evaluation model could be considered or the burst buffer model is adopted as optional in the evaluation.
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