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1
Introduction

The current version of TS 38.913 does not yet provide values for important KPIs relating to non-full buffer Area traffic capacity and User experienced data rate.

NGMN has provided proposed values to 3GPP for these KPIs [1] for the eMBB usage scenario and it is suggested to introduce these values into TS 38.913.

2
Proposal
It is proposed to adopt the NGMN proposal for the values of the non-full buffer Area traffic capacity and User experienced data rate KPIs for eMBB usage scenario.  

The relevant table from the liaison statement annex can be found in section 5 below. 
In addition it is proposed to copy some of the text contained within the footnote relating to the strictness of the proposed KPI target values:

· The user experienced data rate (non full buffer) and area traffic capacity values are target values and not strict requirements. In case the user experienced data rate target is not achieved at the target loading for a particular deployment scenario, the 5th percentile user data rate shall be calculated at a reasonably well utilized loading (e.g. consistent with 50% harmonic mean normalized cell throughput (HM-NCT, see TR 36.814)).

3
Modified text for 3GPP TR 38.913
*************Start modification *************
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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 target values of user experienced date rate and area traffic capacity for non full buffer can both be found in the tables in the next section describing the user experienced data rate KPI.
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.
7.15
User experienced data rate
User experienced data rate can be evaluated for non-full buffer traffic and for full buffer traffic (see NOTE1).
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 and are given in tables below for the downlink and uplink. The non-full buffer user experienced data rate targets are applicable at the non-full buffer area traffic capacity traffic levels which are also provided, although in the case of the High Speed scenario, a traffic level per train is provided instead.   
Table 7.15-1: Downlink user experienced data rate (non-full buffer) in each deployment scenario for each usage scenario
	User experienced data rate
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	1 Gbps @ 

15 Tbps/sq. km area traffic capacity 
	300 Mbps @ 

250 Gbps/sq. km area traffic capacity 
	50 Mbps @ 

0.33 Gbps/sq. km area traffic capacity 
	50 Mbps @ 

33 Gbps/sq. km area traffic capacity 
	50 Mbps @ 15 Gbps per train

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


Table 7.15-2: Uplink user experienced data rate (non-full buffer) in each deployment scenario for each usage scenario
	User experienced data rate
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	500 Mbps @ 

2 Tbps/sq. km area traffic capacity 
	50 Mbps @ 

42 Gbps/sq. km area traffic capacity 
	25 Mbps @ 

0.17 Mbps/sq. km area traffic capacity 
	25 Mbps @ 

17 Mbps/sq. km area traffic capacity 
	25 Mbps @ 7.5 Gbps per train

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


The non full buffer user experienced data rate and area traffic capacity values above are target values and not strict requirements. In case the user experienced data rate target is not achieved at the target loading for a particular deployment scenario, the 5th percentile user data rate shall be calculated at a reasonably well utilized loading (e.g. consistent with 50% harmonic mean normalized cell throughput (HM-NCT, see [18]).
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 full buffer experienced user data rate is evaluated for information without numerical requirements.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


*************End modification *************
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Deployment scenario and spectrum options table in Annex of [1] 
Table 4: Deployment scenarios and spectrum options

	Deployment scenario
	KPI


	KPI value
	Deployment options

	Spectrum options

	Bandwidth

	Comments

	Indoor hotspot (eMBB-InH)


	User experienced data rate

Area traffic capacity (non-full buffer) for a single operator4

	DL: 1 Gbps

UL: 500 Mbps

DL:  15 Tbps/km2 

UL: 2 Tbps/km2
	Indoor floor, ISD 20m 

100% indoors


	Above 6 GHz (around 30 GHz 
or around 70 GHz
)
	Up to 1000 MHz 


	

	
	
	
	
	Above 6 GHz (around 30 GHz or around 70 GHz)  

and

Below 6 GHz (around 4 GHz)
	Up to 1000 MHz 

and

Up to 200 MHz


	Evaluation only required if >6GHz cannot meet requirement.

	Dense urban (eMBB-UMx)
	User experienced data rate

Area traffic capacity

(non-full buffer)


	DL: 300 Mbps

UL: 50 Mbps

DL: 250 Gbps/sq km 

UL: 42 Gbps/sq km


	Macrocell only, ISD 200m

20% outdoor (3 km/h) and 80% indoor (3 km/h)
	Below 6 GHz (around 4 GHz)
	Up to 200 MHz


	

	
	
	
	
	Above 6 GHz (around 30 GHz)
	Up to 1000 MHz 
	

	
	
	
	
	Below 6 GHz (around 4 GHz) and 

above 6 GHz (around 30 GHz) combined 
	Up to 200 MHz and

Up to 1000 MHz
	

	
	
	
	Macro cells with outdoor small cells

Macro ISD: 200m

Small cell ISD: [3]
 small cell per macro sector.

Users: 20% outdoor (3 km/h) and 80% indoor (3 km/h)


	Below 6GHz (around 4 GHz) for both macro and small cells


	Up to 200 MHz 
	

	
	
	
	
	Above 6 GHz (around 30 GHz) for both macro and small cells
	Up to 1000MHz
	

	
	
	
	
	Below 6 GHz (around 4 GHz) and 

above 6 GHz (around 30 GHz) combined for macro and small cells


	Up to 200 MHz and

Up to 1000 MHz
	

	
	
	
	
	Below 6 GHz (around 4 GHz) for macro and 

above 6 GHz (around 30 GHz or around 70 GHz) for small cells


	Up to 200 MHz and

Up to 1000 MHz
	

	Urban macro (eMBB-UMa)


	User experienced data rate

Area traffic capacity

(non-full buffer)


	DL: 50 Mbps

UL: 25 Mbps

DL:  33 Gbps/sq km 

UL:  17 Gbps/sq km


	Macro only, hex grid

ISD: 500 m

Users: 

1)20% outdoor (3 km/h) and 80% indoor (3 km/h)

2)100% in cars (30 km/h)


	Below 6 GHz (around 2 GHz or around 4 GHz)


	Up to:

160 Mhz (2GHz)  

200 MHz (4GHz) 
	

	
	
	
	
	Above 6 GHz (around 30 GHz)


	Up to 1000 MHz 
	

	
	
	
	
	Below 6 GHz (around 2 GHz or around 4 GHz) 

and above 6 GHz (around 30 GHz) combined.


	Up to 160 Mhz (2GHz)  or200 MHz (4GHz)  and Up to 1000 MHz (30 Ghz)
	

	Rural macro (eMBB-RMa)


	User experienced data rate

Area traffic capacity

(non-full buffer)


	DL: 50 Mbps

UL: 25 Mbps

DL: 0.33 Gbps/sq km 

UL: 0.17 Gbps/sq km


	Macro only

ISD: 1732 m

Users: 

1)20% outdoor (3 km/h) and 80% indoor (3 km/h)

2)100% in cars (120 km/h)


	Below 6 GHz (around 800 MHz or around 4 GHz).

 
	Up to 200 MHz 
	Note: Bands above 6 GHz if needed.

	
	
	
	Macro only

ISD: 5 km

Users: 

1)20% outdoor (3 km/h) and 80% indoor (3 km/h)

2)100% in cars (120 km/h)


	Below 6 GHz (around 800 MHz and around 2 GHz combined)


	Up to 100 MHz

(e.g., 60 MHz @ around 800 MHz

40 MHz @ around 2 GHz)
	

	High speed (eMBB-HS)

Train


	User experienced data rate

Users/train

Traffic/train 


	DL: 50 Mbps

UL: 25 Mbps

1000 /train

DL:  15  Gbps/ train

UL:  7.5 Gbps/ train


	Outdoor base stations to users in trains @ 500 Km/h

Use of link level or system level simulation is TBD


	Below 6 GHz  (Tbc)


	
	

	
	
	
	Outdoor BS to relay on trains, and then from relay to users in trains @ 500 Km/h

Use of link level or system level simulation is TBD


	For BS to relay: Below 6 GHz (around 4 GHz)

For relay to UE:

Above 6 GHz  (around 30 GHz or around 70 GHz) and below 6 GHz (around 4 G Hz)
	Up to 200 MHz

Up to 1000 MHz and

Up to 200 MHz
	Evaluations will focus on the BS to relay link.

	
	
	
	
	For BS to relay: Above 6 GHz (around 30 GHz)

For relay to UE:

Above 6 GHz (around 30 GHz or around 70 GHz) and below 6 GHz (around 4 GHz)
	Up to 1000 MHz

Up to 1000 MHz  and

Up to 200 MHz 


	Evaluations will focus on the BS to relay link.


� Indicates deployment options that can be studied to identify the option(s) that can meet the requirements. Not all options need to be necessarily evaluated. 


� The options noted here are for evaluation purpose, and do not mandate the deployment of these options or preclude the study of other spectrum options.


� This is not the simulation bandwidth. Simulation bandwidth may be much smaller. This bandwidth denotes an aspirational background to the capacity/user experienced data rate/area traffic capacity requirements and not necessarily what will be available to an operator in a single block. The bandwidth value given is per operator.


� The user experienced data rate (non full buffer) and area traffic capacity values are target values and not strict requirements. The user experienced data rate is the target for 5th percentile user data rate at a loading determined by the area traffic capacity (non-full buffer) target for that deployment scenario. 


In case the user experienced data rate target is not achieved at the target loading for a particular deployment scenario, the 5th percentile user data rate shall be calculated at a reasonably well utilized loading (e.g. consistent with 50% harmonic mean normalized cell throughput (HM-NCT, see TR 36.814)).


Providing results for different loading levels is useful, but it is not strictly necessary to check that the user experience data rate is met. It is up to 3GPP to decide how many loading levels are simulated. The assumptions for deriving area traffic capacity (non-full buffer) for a single operator are provided in the appendix


� A range of bands from 24 GHz – 40 GHz identified for WRC-19 are currently being considered and around 30 GHz is chosen as a proxy for this range.


� A range of bands from 66 GHz – 86 GHz identified for WRC-19 are currently being considered and around 70 GHz is chosen as a proxy for this range.


� This does not preclude the study of other options (e.g., 4 or 10 small cells).





