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1. Introduction
The TSG RAN#71 meeting on next generation access outlined some tasks related to deployment scenarios and KPI values in the requirements TR (RP-160689) to be discussed over email until TSG RAN#72 (This email discussion is referred to as “[RAN#71-03] Open issues on scenarios & KPIs” by the RAN Chairman). The goal of this email discussion is to “Resolve square brackets for deployment scenarios & KPIs sections in the TR”. 
To facilitate this email discussion, the open issues to be resolved are split to the following parts which are numbered from 1 to 10. 
・<Part 1 (Deployment scenarios: 6.0 & 6.1 Intro)>

・<Part 2  (Deployment scenarios: 6.1.5 High speed)>

・<Part 3 (Deployment scenarios: 6.1.6, 6.1.7 Extreme long range)>

・<Part 4 (Deployment scenarios: 6.1.8 Coverage for massive connection)>

・<Part 5 (Deployment scenarios: 6.1.9, 6.1.10 V2X)>

・<Part 6 (KPI values: 7.9 Reliability)>

・<Part 7 (KPI values: 7.10, 7.10.1 Coverage)>

・<Part 8 (KPI values: 7.11 UE battery life)>

・<Part 9 (KPI values: 7.13, 7.16 Spectrum efficiency)>

・<Part 10 (KPI values: 9.2 Positioning)>
The email discussion is conducted in two phases:
・1st Phase: March 28th – May 2nd (EOD, CET) to solicit and collect initial company inputs on open issues related to scenarios and KPIs (highlighted in yellow in attached TR)
In the 1st Phase, 10 tables were used to collect/capture the comments and proposals from different companies. Each table corresponded to one single part listed above. Companies were invited to provide their views on each discussion part using the corresponding table highlighted in green. Each of these tables was completed by companies by indicating their company name, whether they have comments on the current text in the TR and provide proposals for modifications or updates if any. 
・2nd Phase: May 10th– May 30th (EOD, CET) to consolidate the contents of the TR on open issues related to scenarios and KPIs
In the 2nd Phase, based on the 1st Phase companies output, a way forward was proposed by the convenor of the email discussion and discussed for further refinements. 
The following summarizes the text proposal, along with the company inputs and the proposed way forward corresponding to <Part 9 (KPI values: 7.13, 7.16 Spectrum efficiency)>
2. Text Proposal 
------------------------------------------------------- BEGIN TEXT PROPOSAL ------------------------------------------------------
7.13
Cell/Transmission Point/TRP spectral efficiency
TRP spectral efficiency NOTE1 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.
Quantitative KPI NOTE2
Table 7.13-1: Spectrum efficiency in each deployment scenario for each Usage scenario

	Spectrum efficiency
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	3x IMT-A InH
	3x IMT-A UMi
	3x IMT-A RMa
	3x IMT-A UMa
	

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


NOTE1:
3GPP should strive to meet the target with typical antenna configuration.

NOTE2:
Target for 3x the cell spectral efficiency of IMT-Advanced (IMT-A) targets for Indoor Hotspot, Dense Urban (step 1), Rural and Urban Macro for full buffer.
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.
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 full buffer experienced user data rate is evaluated for information without numerical requirements.
Table 7.15-1: User experience data rate in each deployment scenario for each usage scenario
	User experienced data rate
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	
	
	
	
	

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


7.16
5th percentile user spectrum efficiency
5th percentile user spectrum efficiency 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.
Quantitative KPI NOTE1
Table 7.16-1: 5th percentile user spectrum efficiency in each deployment scenario for each usage scenario
	5th percentile user spectrum efficiency 
	Indoor Hotspot
	Dense Urban
	Rural
	Urban Macro
	High Speed

	eMBB
	3x IMT-A InH
	3x IMT-A UMi
	3x IMT-A RMa
	3x IMT-A UMa
	

	mMTC
	
	
	
	
	

	URLLC
	
	
	
	
	


NOTE1:
Target for 3x the cell edge user spectral efficiency of IMT-Advanced targets for Indoor Hotspot, Dense Urban (step 1), Rural and Urban Macro for full buffer.
------------------------------------------------------- END TEXT PROPOSAL ---------------------------------------------------------
3. Company Inputs and Proposed Way Forward
 eq \o\ac(□,9)<Part 9 (KPI values: 7.13, 7.16 TRP spectrum efficiency and 5% user spectrum efficiency)>
	Company
	Comments/Proposals

	Ericsson
	We propose to set targets 3x the IMT-advanced targets for the corresponding scenarios. When the ITU requirements are determined , we also need to check that those are reached. 

Spectrum efficiency
[bits/s/Hz/TRP]
Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

DL: 3x3=9
UL:3x2.25=6.75
DL: 3x2.6=7.8
UL: 3x1.8 = 5.4
DL: 3x1.1 = 3.3
UL: 3x0.7 = 2.1
DL: 3x2.2=6.6
UL: 3x1.4 = 4.2
mMTC

URLLC

5th percentile user spectrum efficiency
[bits/s/Hz]
Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

DL: 3x0.1=0.3
UL:3x0.07=0.21
DL: 3x0.075=0.225
UL: 3x0.05 = 0.15
DL: 3x0.04 = 0.12
UL: 3x0.015 = 0.045
DL: 3x0.06=0.18
UL: 3x0.03 = 0.09
mMTC

URLLC



	CATT
	Fine with the order of 3x for KPI of TRP spectrum efficiency and 5% user spectrum efficiency.

	Nokia
	OK with 3x values for eMBB for Indoor Hotspot, Dense Urban, Rural and Urban Macro as per the ITU-R M.-2083.

Suggest no target SE values for high speed, mMTC or URLLC

	DOCOMO
	Fine to set the starting target of spectrum efficiency (TRP spectrum efficiency and 5% spectrum efficiency) for eMBB deployment scenarios to the order of 3x IMT-Advanced requirements.

	KT
	KT think it is not necessary to define 5% user spectrum efficiency in RAN

	DT 
	Given that the antenna configuration are not fixed, we do not recommend to set the requirement as 3x now, but to fix the values as an outcome of the study. For the purposes of the study we should simply state the spectrum efficiency and cell edge performance are very important and should be as high as possible, given a selection by RAN1 of practical antenna configurations.  

	Huawei
	Support 3x improvement for TRP spectrum efficiency and 5th percentile user spectrum efficiency for eMBB deployment scenarios (Indoor hotspot, dense urban, rural and urban macro). Spectrum efficiency for high speed could FFS.

	Samsung 
	We also propose 3x the IMT-advanced targets for Indoor Hotspot, Dense Urban, Rural and Urban Macro

	CMCC
	Fine to set 3X values for both TRP spectrum efficiency and 5% user spectrum efficiency.

	MediaTek
	OK for 3X improvement for eMBB deployment scenarios (indoor hotspot, dense urban, rural and urban macro). There is no need to set such requirements for the other cases, e.g., mMTC, URLLC and high speed scenario.

	TIM
	We share the same view as Ericsson that the spectrum efficiency is expected to be up to 3 times higher compared to IMT-Advanced for enhanced Mobile Broadband. However the achievable increase in efficiency from IMT-Advanced will vary between scenarios i.e. we propose to use 3x for Indoor and DU and 2x for Rural and UM.

	ZTE
	The 3x of TRP spectrum efficiency and 5% user spectrum efficiency is OK, because the description closely correlates with ITU’s requirements.

	LG
	3x SE target for eMBB deployment scenarios (Indoor hotspot, dense urban, rural and urban macro) is okay. 

	SK Telecom
	Considering evaluation process in ITU, it would be fine to define spectral efficiency as 3x IMT-Advanced target values.

	Sony
	We are OK to set spectrum efficiency targets based on eMBB cases. It should also be possible to operate mMTC with a high spectral efficiency (e.g. a marathon-race use case where competitors and spectators are using wearable tracking applications).


 eq \o\ac(□,9)<Part 9 (KPI values: 7.13, 7.16 TRP spectrum efficiency and 5% user spectrum efficiency)>
	Proposed Way forward
	7.13
Cell/Transmission Point/TRP spectral efficiency
TRP spectral efficiency NOTE1 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.
Quantitative KPI NOTE2
Table 7.13-1: Spectrum efficiency in each deployment scenario for each Usage scenario

Spectrum efficiency
Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

3x IMT-A InH
3x IMT-A UMi
3x IMT-A RMa
3x IMT-A UMa
mMTC

URLLC

NOTE1:
3GPP should strive to meet the target with typical antenna configuration

NOTE2:
Target for 3x the cell spectral efficiency of IMT-Advanced targets for Indoor Hotspot, Dense Urban (step 1), Rural and Urban Macro for full buffer.
Assessment for multi-layer and multi-band is FFS.

Values for relevant deployment scenario(s) are FFS.
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.
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 full buffer experienced user data rate is evaluated for information without numerical requirements.
Table 7.15-1: User experience data rate in each deployment scenario for each usage scenario
User experienced data rate
Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

mMTC

URLLC

7.16
5th percentile user spectrum efficiency
5th percentile user spectrum efficiency 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.
Quantitative KPI NOTE1
Table 7.16-1: 5th percentile user spectrum efficiency in each deployment scenario for each usage scenario
5th percentile user spectrum efficiency 

Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

3x IMT-A InH
3x IMT-A UMi
3x IMT-A RMa
3x IMT-A UMa
mMTC

URLLC

NOTE1:
Target for 3x the cell edge spectral efficiency of IMT-Advanced targets for Indoor Hotspot, Dense Urban (step 1), Rural and Urban Macro for full buffer.
Values for relevant deployment scenario(s) are FFS.
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