1

3GPP TSG RAN#73
RP-161743
September 19th – 22nd, 2016 – New Orleans, USA
Agenda Item:

9.2.1
Source:
Ericsson
Title:

TP for TR 38.913: Area traffic capacity and User experienced data rate
Document for:
Decision
1. Introduction

The current version of TR 38.913, V0.4.0 [1], states that numerical values for user experienced datarates and area traffic capacity should be derived for information. It has also been discussed to relate those values to target reference values. Based on the discussion in [2], this text proposal introduces informative Area traffic capacity reference values in TR 38.913. A statement is also added for User experienced data rate to establish the connection to Area traffic capacity.
2. Proposal
It is proposed that the attached text is included in TR 38.913.
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Text proposal for TR 38.913

7.14
Area traffic capacity
Area traffic capacity means total traffic throughput served per geographic area (in Mbit/s/m2). This metric can be evaluated by two different traffic models: Full buffer model and Non full buffer model
-
By full buffer model: Total traffic throughput served per geographic area (in Mbit/s/m2). The computation of this metric is based on full buffer traffic.
-
By non full buffer model: Total traffic throughput served per geographic area (in Mbit/s/m2). Both the user experienced data rate and the area traffic capacity need to be evaluated at the same time using the same traffic model.
The area traffic capacity is a measure of how much traffic a network can carry per unit area. It depends on site density, bandwidth and spectrum efficiency. In the special case of a single layer single band system, it may be expressed as:
area capacity (bps/m2) = site density (site/m2) × bandwidth (Hz) × spectrum efficiency (bps/Hz/site) NOTE1
NOTE1:
Results of TRP spectral efficiency for non-full buffer are also provided separately.
In order to improve area traffic capacity, 3GPP can develop standards with means for high spectrum efficiency. To this end, spectrum efficiency gains in the order of three times IMT-Advanced are targeted. Furthermore, 3GPP can develop standards with means for large bandwidth support. To this end, it is proposed that at least 1GHz aggregated bandwidth shall be supported.

The available bandwidth and site density NOTE2, which both have a direct impact on the available area capacity, are however not under control of 3GPP.

NOTE2:
Site here refers to single transmission and reception point (TRP).
Based on this, it is proposed to use the spectrum efficiency results together with assumptions on available bandwidth and site density in order to derive a quantitative area traffic capacity KPI for information. Informative reference values (not strict requirements) are provided in Table 7.14-1.
Table 7.14-1: Area traffic capacity reference values for information (not strict requirements) in each deployment scenario for each usage scenario
	Area traffic capacity [Gbps/km2]
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	Downlink: 171
Uplink: 19
	Downlink: 17.1
Uplink: 1.9
	Downlink: 0.056
Uplink: 0.0063
	Downlink: 3.4
Uplink: 0.38
	

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


7.15
User experienced data rate
User experienced data rate NOTE1 can be evaluated for non-full buffer traffic and for full buffer traffic.
NOTE1:
Non-full buffer simulations are preferred for the evaluation of this KPI.

For non-full buffer traffic, user experienced data rate is the 5%-percentile (5%) 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.
The target values for the user experienced data rate are associated with non-full buffer evaluation. The non-full buffer user experienced data rate target is applicable at the non-full buffer area traffic capacity traffic level.
For full buffer traffic, user experienced data rate is calculated as:
user experienced data rate = 5% user spectrum efficiency × bandwidth
Here it should be noted that the 5% user spectrum efficiency depends on the number of active users sharing the channel (assumed to be 10 in the ITU evaluations [4]), and that the 5% user spectrum efficiency for a fixed transmit power may vary with bandwidth. To keep a high 5% user spectrum efficiency and a few users sharing the channel, a dense network is beneficial, i.e. 5% user spectrum efficiency may vary also with site density (Site here refers to single transmission and reception point (TRP).
To improve user experienced data rates, 3GPP can develop standards with means for high 5% user spectrum efficiency. To this end, 5% user spectrum efficiency gains in the order of three times IMT-Advanced are proposed. Furthermore, 3GPP can develop standards with means for large bandwidth support. To this end, it is proposed that at least 1GHz aggregated bandwidth shall be supported.
The available bandwidth and site density, which both have a strong impact on the available user experienced data rates, are however not under control of 3GPP.
Based on this, the experienced user data rate is evaluated for information without numerical requirements. Target values (not strict requirements) are provided in Table 7.15-1. These should be achieved at traffic densities corresponding to the area traffic capacity targets in Table 7.14-1. 
Table 7.15-1: User experience data rate target values (not strict requirements) in each deployment scenario for each usage scenario
	User experienced data rate
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	
	
	
	
	

	mMTC
	
	
	
	
	

	URLLC
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