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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 7 (KPI values: 7.10, 7.10.1 Coverage)>
2. Text Proposal 
------------------------------------------------------- BEGIN TEXT PROPOSAL ------------------------------------------------------
7.10
Coverage
"Maximum coupling loss" (MCL) in uplink and downlink between device and Base Station site (antenna connector(s)) for a data rate of 160bps, where the data rate is observed at the egress/ingress point of the radio protocol stack in uplink and downlink.
The target for coverage should be 164dB.
7.10.1
Extreme Coverage
The coupling loss is defined as the total long-term channel loss over the link between the UE antenna ports and the eNodeB antenna ports, and includes in practice antenna gains, path loss, shadowing, body loss, etc. The maximum coupling loss (MCL) is the limit value of the coupling loss at which the service can be delivered, and therefore defines the coverage of the service. The MCL is independent of the carrier frequency. It is defined in the UL and DL as: 

· UL MCL = UL Max Tx power - eNB Sensitivity

· DL MCL = DL Max Tx power - UE Sensitivity
The MCL is evaluated via link budget analysis (supported by link level simulations). The proposed MCL calculation template is given in following table:

Table 7.10.1-1: MCL calculation template

	Physical channel name
	Value

	Transmitter
	

	(1) Tx power  (dBm)
	

	Receiver
	

	(2) Thermal noise density (dBm/Hz)
	

	(3) Receiver noise figure (dB)
	

	(4) Interference margin (dB)
	

	(5) Occupied channel bandwidth (Hz)
	

	(6) Effective noise power
         = (2) + (3) + (4) + 10 log(5)  (dBm)
	

	(7) Required SINR (dB)
	

	(8) Receiver sensitivity
         = (6) + (7) (dBm)
	

	(9) MCL 
         = (1) - (8) (dB)
	


The following assumptions are used:
	UE Tx power 
	23dBm

	DL Tx power
	46dBm

	Antenna configuration eNB
	TBD

	Antenna configuration UE
	TBD 

	eNB receiver noise figure
	5dB

	UE receiver noise figure
	9dB

	Interference margin
	0dB


For a basic MBB service characterized by a downlink datarate of 2Mbps and an uplink datarate of 60kbps for stationary users, the target on maximum coupling loss is 140dB. For mobile users a downlink datarate of 384kbps is acceptable.
For a basic MBB service characterized by a downlink datarate of 1Mbps and an uplink datarate of 30kbps for stationary users, the target on maximum coupling loss is 143dB. At this coupling loss relevant downlink and uplink control channels should also perform adequately.

------------------------------------------------------- END TEXT PROPOSAL ---------------------------------------------------------
3. Company Inputs and Proposed Way Forward
 eq \o\ac(□,7)<Part 7 (KPI values: 7.10, 7.10.1 Coverage and extreme coverage)>
	Company
	Comments/Proposals

	Telstra
	-
up to 150 km: with the performance targets defined in section 7.1.8.1.

-
up to 200 km: slight degradations in the achieved performance is acceptable.

-
up to 300 km: should not be precluded by the specifications.

	Ericsson
	For 7.10 we propose 160bps and 164dB

For the extreme coverage in 7.10.1 we propose supporting the same coupling loss as LTE for the same datarates. This would enable reusing sites and antennas at the same frequency. If we want higher datarates and/or use higher frequencies, we need larger antennas. This would mean a requirement of about 143dB coupling loss for a downlink datarate of around 1 Mbps and an uplink datarate of a few tens of kbps. See e.g. TR 36.888 or TR 36.824.

Additionally, the standard should support the propagation delays associated with the stated cell ranges.

	CATT
	For general coverage description, X can be set to 160 bps with target for coverage 164dB.
For long distance communication, it would be better to map 2Mbps, 384kbips with coupling loss rather than range to be supported. Otherwise, it is needed to define propagation modeling. 

	Vodafone
	For the first requirement for Coverage I think we should discuss infrequent packet latency/battery life/throughput/MCL all together as they all trade off. We would be against relaxing any of the underlying operating point assumptions assumed for NB-IoT to show a larger headline figure for battery life. Any improvement needs to be a real improvement. 

	Nokia
	We understand the coverage in 7.10 to relate to IoT type services. 160 bps and 164 dB is OK

We understand the coverage in section 7.10.1 to relate to basic MBB service. We agree with the points made by Ericsson and CATT

Note: reference to section 7.1.8.1 seems to be a broken reference, is the intention to refer to section 6.1.7?

Note, eNB is an LTE base station and should not be used

	IAESI
	[IAESI starts]: There is no need to provide a new definition for the coupling loss, as the coupling loss is already defined in 3GPP TR 36.824 V11.0.0., “LTE coverage enhancements”. See the quote below:
“The coupling loss is defined as the total long-term channel loss over the link between the UE antenna ports and the

eNodeB antenna ports, and includes in practice antenna gains, path loss, shadowing, body loss, etc. The maximum

coupling loss (MCL) is the limit value of the coupling loss at which the service can be delivered, and therefore defines

the coverage of the service. The MCL is independent of the carrier frequency. It is defined in the UL and DL as:

UL MCL = UL Max Tx power - eNB Sensitivity

DL MCL = DL Max Tx power - UE Sensitivity”.

· As the coverage is limited by UL, only the UL MCL is relevant, requiring two parameters:UL Max Tx power (i.e. UE max Tx power);

· eNB Sensitivity 

The number of parameters can be reduced if is defined only the required for eNB Sensitivity.

The mid-range eNB sensitivity is defined in TS 36.104 V13.2.0, Table 7.2.1-4: “Medium Range BS reference sensitivity levels”, function of channel width: 

for 1.4MHz channel width the eNB sensitivity is -101.8dBm, which is similar with GSM sensitivity. This sensitivity corresponds to 6 resource blocks.

Assuming an UE transmitted power of 23dBm, it results a coupling loss of:

MCL = 23 -101.8= 124.8dB
Possible way forwards:

Solution 1: request for a based station receive sensitivity which is 20dB better than LTE and GSM, i.e. -122dB.

Solution 2: request for a MCL which is 20dB better, while specifying UE max. Tx power, for example MCL=145dB for UE max. Tx. power of 23dBm.

Solution 1 text proposal:
7.10 Coverage

The reference sensitivity level should be lower than -122dBm.
Solution 2 text proposal:

7.10 Coverage
"Maximum coupling loss" (MCL) in uplink and downlink between device and Base Station site (antenna connector(s)) is used for indicating the coverage target. 
The target for coverage for a UE transmission power of 23dBm should be 145dB.
[IAESI ends]

	KT
	We need to be careful with coverage requirement as this has dependency with spectrum. If requirement we have is too tight for mmWave, then operators may need to spend enormous amount of money getting lower spectrum. Prefer not to have specific requirement for coverage.

	Orange
	It is very important to have a specific requirement for coverage as there are indeed different 5G use cases where coverage is the fundamental requirement.

The coverage in 7.10 relates indeed specifically to IoT/MTC type services and to us 164 dB is a good target.

The extreme coverage in section 7.10.1 relates to delivery of basic MBB and voice services delivered in low density areas. 
We are ok with the proposed revised ranges from Telstra

We confirm the reference to section 7.1.8.1. is a broken reference and needs to be rather refereeing to 7.10.1 

	Huawei
	For general coverage requirement, it is ok to have 160 bps with target coverage of 164dB.

	Samsung
	We are OK with 160 bps and 164 dB in 7.10.

	CMCC
	We agree that having an MCL requirement is better than having a distance requirement. Distance requirements have tight relationship with propagation models. Different scenarios have different propagation models and then have different distance requirements.

	TIM 
	Similar view as Orange. We propose to capture it in the table below:
Coverage

Indoor Hotspot

Dense Urban

Rural

Urban Macro
High Speed

eMBB

[TBD]
mMTC

[TBD]
[TBD]
URLLC


	ZTE
	For general coverage description, “160 bps with target for coverage 164dB” is a good start point.
For 7.10.1 extreme coverage, the requirement should be explicated for MBB usage scenario, as well as using coupling loss is a good method for the requirement.

	MediaTek
	Agree with Nokia for mapping data rate to MCL, and to different service type.

	SK Telecom
	A data rate of 160 bps and target for coverage of 164 dB would be OK for mMTC. But, it would be desirable to define coverage for other service categories(eMBB and URLLC) as well.

	Sony
	160bps for an MCL of 164dB is OK. This is the limiting case for utility meter-type mMTC operation, but other mMTC devices would be OK with a lower maximum MCL. In any case, 160bps / 164dB MCL is the limiting case.


 eq \o\ac(□,7)<Part 7 (KPI values: 7.10, 7.10.1 Coverage and extreme coverage)>
	Proposed Way forward
	- For general coverage description (mMTC) in 7.10: Set X to 160 bps with target for coverage 164dB.
- For long distance communication (eMBB) in 7.10.1: It would be better to map 2Mbps, 384kbps with coupling loss rather than the range to be supported.  Also, take into account the way forward on 6.1.6 and 6.1.7.
Based on 1st Phase and 2nd Phase inputs, the proposed text modifications are as follows:


------------------------------------------------------------------------------------------------------------------------------------------------

7.10
Coverage
"Maximum coupling loss" (MCL) in uplink and downlink between device and Base Station site (antenna connector(s)) for a data rate of [160bps], where the data rate is observed at the egress/ingress point of the radio protocol stack in uplink and downlink.
The target for coverage should be [164dB].
7.10.1
Extreme Coverage
Maximum coupling loss” to device from Base Station site to deliver successfully voice services, Data services (up to [2Mbps] for stationary services and up [384kbps] for moving devices) and all necessary control channels in UL and DL for a UE assuming a propagation distance of [100km].

[To be defined for Long Distance communication]

The 3GPP system should support the following deployment scenarios in terms of very large cell range:

-
up to [100] km: with the performance targets defined in section 7.1.8.1.

-
up to [200] km: slight degradations in the achieved performance is acceptable.

-
up to [400] km: should not be precluded by the specifications.
The coupling loss is defined as the total long-term channel loss over the link between the UE antenna ports and the eNodeB antenna ports, and includes in practice antenna gains, path loss, shadowing, body loss, etc. The maximum coupling loss (MCL) is the limit value of the coupling loss at which the service can be delivered, and therefore defines the coverage of the service. The MCL is independent of the carrier frequency. It is defined in the UL and DL as: 

· UL MCL = UL Max Tx power - eNB Sensitivity

· DL MCL = DL Max Tx power - UE Sensitivity
The MCL is evaluated via link budget analysis (supported by link level simulations). The proposed MCL calculation template is given in following table:

Table 7.10.1-1: MCL calculation template

	Physical channel name
	Value

	Transmitter
	

	(1) Tx power  (dBm)
	

	Receiver
	

	(2) Thermal noise density (dBm/Hz)
	

	(3) Receiver noise figure (dB)
	

	(4) Interference margin (dB)
	

	(5) Occupied channel bandwidth (Hz)
	

	(6) Effective noise power
         = (2) + (3) + (4) + 10 log(5)  (dBm)
	

	(7) Required SINR (dB)
	

	(8) Receiver sensitivity
         = (6) + (7) (dBm)
	

	(9) MCL 
         = (1) - (8) (dB)
	


The following assumptions are used:

	UE Tx power 
	23dBm

	DL Tx power
	46dBm

	Antenna configuration eNB
	TBD

	Antenna configuration UE
	TBD 

	eNB receiver noise figure
	5dB

	UE receiver noise figure
	9dB

	Interference margin
	0dB


For a basic MBB service characterized by a downlink datarate of 2Mbps and an uplink datarate of 60kbps for stationary users, the target on maximum coupling loss is 140dB. For mobile users a downlink datarate of 384kbps is acceptable.
For a basic MBB service characterized by a downlink datarate of 1Mbps and an uplink datarate of 30kbps for stationary users, the target on maximum coupling loss is 143dB. At this coupling loss relevant downlink and uplink control channels should also perform adequately.
------------------------------------------------------------------------------------------------------------------------------------------------
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