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Background and discussion

At the RAN4 NR AH in Spokane, the final LS response to ITU-R WP5D on the IMT parameters was agreed [2]. This text proposal for TR 38.803 [1] summarizes the agreements [3] for the general parameters made during RAN#80 in Reno and RAN4 NR AH in Spokane and also adds an Annex to the TR with the complete set of parameters submitted in the LS response.
A few additional general changes are made:

· The reference list is updated with the agreements made on the IMT general parameters.

· The abbreviation TRP is corrected to mean “Total Radiated Power”

· TRxP is introduced with the meaning “Transmission Reception Point” in Definitions and Abbreviations.

Proposal

It is proposed that the attached text proposal is included in TR 38.803.
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Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [2].

example: text used to clarify abstract rules by applying them literally.
Beam determination: an operation for TRxP(s) or UE to select at least one of its own transmit/receive beam(s). 

Beam management: a set of L1/L2 procedures to acquire and maintain a set of TRxP(s) and/or UE beams that can be used for DL and UL transmission/reception, which include at least following aspects: beam determination, beam measurement, beam reporting, beam sweeping.

Beam measurement: an operation for TRxP(s) or UE to measure characteristics of received and/or transmitted beamformed signals.

Beam reporting: an operation for UE to report information of beamformed signal(s) based on beam measurement.

Beam sweeping: an operation of covering a spatial area, with beams transmitted and/or received during a time interval in a predetermined way.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [2].

<ACRONYM>
<Explanation>

BS
Base Station

CA
Carrier Aggregation

RAT
Radio Access Technology

Rx
Receiver

TRP
Total Radiated Power
TRxP
Transmission Reception Point
Tx
Transmitter

UE
User Equipment
*********************End of change*****************
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WP 5D for WRC-19 agenda item 1.13

11.1
Requests by WP 5D for WRC-19 agenda item 1.13

The ITU World Radiocommunication Conference 2015 (WRC-15), which met in November 2015, agreed on agenda item 1.13 regarding additional allocations to the mobile services and identification of additional frequency bands for IMT for consideration at WRC-19.

Working Party 5D (WP 5D) as the lead group for IMT in ITU-R has been requested to provide parameters for use in sharing studies for this new agenda item. WP 5D will need to complete its work on the parameters at its Feb 2017 meeting.

ITU-R WP 5D has previously developed sharing parameters for IMT-2000 and IMT-Advanced technologies, which are contained in ITU-R Reports M.2039-2 and M.2292 respectively. These documents do not contain information for the frequency ranges relevant for AI 1.13. In its meeting (Feb 2016), WP 5D thus started the task of determining such parameters for IMT-2020 systems in the frequency range between 24.25 GHz and 86 GHz and wish to engage support of External Organisations (EO) in this work. During its 24th meeting (June 2016), WP 5D reviewed the list of technology-related parameters further. 
WP 5D is seeking the technical support and information relevant to the frequency range (24.25‑86 GHz) being considered under AI 1.13: 
i)
Utilizing the Table 11.1-1, please provide WP 5D with information on IMT-2020 technology-related parameters between 24.25 GHz and 86 GHz to be used in sharing and compatibility studies.

ii)
WP 5D kindly asks for information as follows in order to meet the ITU-R WP 5D deadline: 

-
Initial system characteristics and any views on the items included in Table 11.1-1 by the October 2016 meeting of WP 5D 

-
Final system characteristics and final values to be included in the attached Table 11.1-1 by the February 2017 meeting of WP 5D
TABLE 11.1-1: IMT-2020 technology-related parameters in the frequency range 24.25-86 GHz

	
	
	IMT-2020 

	No.
	Parameter
	Base station
	Mobile station

	1
	Duplex Method (Note 1)
	
	

	2
	Channel bandwidth (MHz)
	
	

	3
	Signal bandwidth (MHz)
	
	

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	
	

	4.2
	Spectral mask
	
	

	4.3
	ACLR
	
	

	4.4
	Spurious emissions
	
	


	5
	Receiver characteristics
	
	

	5.1
	Noise figure
	
	

	5.2
	Sensitivity
	
	

	5.3
	Blocking response
	
	

	5.4
	ACS 
	
	

	5.5
	SINR operating range
	
	



The planned dates of the relevant WP 5D meetings to finalize the work on sharing parameters are shown in table 11.1-2:
TABLE 11.1-2: The planned dates of the relevant WP 5D meetings
	ITU-R
Group
	Meeting
No.
	Start
(planned)
	Stop
(planned)
	
	Deadline for Inputs
	Requested from
External Organizations

	WP 5D
	25
	5 Oct. 16
	13 Oct. 16
	
	28 Sep 2016
	Initial  deliverable 

	WP 5D
	26
	14 Feb 17
	22 Feb 17
	
	7 Feb 2017
	Final deliverable 


11.2
Response to WP 5D for WRC-19 agenda item 1.13

While the purpose of the response to ITU-R WP5D is to facilitate sharing and compatibility studies, the parameters are developed as an intermediate step of the ongoing work to develop NR. In order not to give the impression that the parameters given are a premature conclusion on RF requirements, the following way forward was agreed for the continued RAN4 work [30]:

-
The IMT parameters reported to ITU-R WP5D are developed by RAN4 for the purpose of sharing and compatibility studies with other systems. They are aimed at describing the expected behaviour we see of NR with present knowledge and should not be seen as an agreement of what the final NR parameters and characteristics will be. The parameters for WP5D do also not cover all options and parameter ranges, and further variations will be introduced later in the NR work for the final specifications.
The statement above applies to all IMT parameters listed in subclause 11.2.
It was agreed in [30] that the WP5D response will contain up to three column entries for each IMT parameter, corresponding to the frequency ranges 24.24 – 33.4 GHz, 37 – 52.6 GHz and 66 – 86 GHz and represented in co‑existence studies by the proxy frequencies 30 GHz, 45 GHz and 70 GHz respectively.
The full LS response is in Annex E.
11.2.1
Duplex Method

It was agreed in [30] that for the WP5D response, the duplex method will be “TDD”. FDD and SDL can be further studied in RAN4.
11.2.2
Channel bandwidth
It was agreed in [30] that for the WP5D response, the Channel bandwidth will be 200 MHz. The scalability of bandwidth and consequently the minimum and maximum channel bandwidth will be further studied in RAN4.
11.2.3
Signal bandwidth

It was proposed in [30] and finally agreed in [29] that for the WP5D response, the signal bandwidth will be “>90% of channel bandwidth”.
*********************End of change*****************
*********************Next changed section*****************
Annex E:
LS response on IMT parameters to ITU-R WP5D
This Annex details the Annex attached to the LS response to ITU-R WP5D on “Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz” [29]. 
IMT-2020 technology-related parameters in the frequency range 24.25-86 GHz

	
	
	IMT-2020 

	No.
	Parameter
	Base station
	Mobile station

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	200 MHz
	200 MHz

	3
	Signal bandwidth (MHz)
	>90% of channel bandwidth
	>90% of channel bandwidth


	No.
	Parameter
	IMT-2020 (Base station)

	
	Band of operation
	24.24 – 33.4 GHz
	37 – 52.6 GHz
	66 – 86 GHz

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	0 dB conducted BS output power

	4.2
	Spectrum mask (Note 1)
	For Indoor scenarios, 
see Table 1.

For Outdoor scenarios and PTx  ≥ 34.5 dBm,
see Table 2.

For Outdoor scenarios and PTx  < 34.5 dBm,
see Table 3.
	For Indoor scenarios, 
see Table 1.

For Outdoor scenarios and PTx  ≥ 32.5 dBm,
see Table 4.

For Outdoor scenarios and PTx  < 32.5 dBm,
see Table 5.
	For Indoor scenarios, 
see Table 1.

For Outdoor scenarios and PTx  ≥ 30.5 dBm,
see Table 6.

For Outdoor scenarios and PTx  < 30.5 dBm,
see Table 7.

	4.3
	ACLR (Note 1)
	27.5 dB
	25.5 dB
	23.5 dB

	4.4
	Spurious emissions 
	-13 dBm/MHz Total Radiated Power (Note 1). 
The feasibility of more stringent spurious domain emission limits is under investigation by 3GPP


	5
	Receiver characteristics
	

	5.1
	Noise figure
	10 dB
	12 dB
	14 dB

	5.2
	Sensitivity
	-
	-
	-

	5.3
	Blocking response
	(Note 2)
	(Note 2)
	(Note 2)

	5.4
	ACS 
	23.5 dB
	22.5 dB
	21.5 dB

	5.5
	SINR operating range
	The SINR mapping function is given below.

	Note 1: Unwanted emissions requirements are defined as Total Radiated Power (TRP).

Note 2: ACS interfering signal level [dBm] = BS noise floor + NF + ACS + 4.7dB. 
Assumed interfering signal bandwidth is the same as the wanted signal channel BW (200MHz), assumed interfering signal centre frequency offset to the wanted signal edge is at least 300MHz.


	No.
	Parameter
	IMT-2020 (Mobile station)

	
	Band of operation
	24.24 – 33.4 GHz
	37 – 52.6 GHz
	66 – 86 GHz

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	63 dB

	4.2
	Spectrum mask (Note 1)
	See Table 8.

	4.3
	ACLR (Note 1)
	17 dB
	16 dB
	15 dB

	4.4
	Spurious emissions (Note 1)
	-13 dBm/MHz


	5
	Receiver characteristics
	

	5.1
	Noise figure
	10 dB
	12 dB
	14 dB

	5.2
	Sensitivity
	-
	-
	-

	5.3
	Blocking response
	(Note 2)
	(Note 2)
	(Note 2)

	5.4
	ACS 
	22.5 dB
	21.5 dB
	20.5 dB

	5.5
	SINR operating range
	The SINR mapping function is given below.

	Note 1: Unwanted emissions requirements are defined as Total Radiated Power (TRP).

Note 2: Blocking response can be derived from the ACS and NF as being: UE noise floor + NF + ACS + 4.7dB. 
Assumed interfering signal bandwidth is the same as the wanted signal channel BW (200MHz), assumed interfering signal centre frequency offset to the wanted signal edge is at least 300MHz.


Spectrum emission mask tables
Table 1: BS spectrum mask for Indoor scenarios in the frequency ranges 24.24 – 33.4 GHz, 
37 – 52.6 GHz and 66 – 86 GHz 
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-12 dBm
	1 MHz

	20 MHz ( (f < 400 MHz
	-20 dBm
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 2: BS spectrum mask for Outdoor scenarios and PTx  ≥ 34.5 dBm in the frequency range 24.24 – 33.4 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 MHz ( (f < 400 MHz
	-13 dBm
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 3: BS spectrum mask for Outdoor scenarios and PTx  < 34.5 dBm in the frequency range 24.24 – 33.4 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 Mhz ( (f < 400 MHz
	Max(PTx – 47.5 dB, -20 dBm)
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 4: BS spectrum mask for Outdoor scenarios and PTx  ≥ 32.5 dBm in the frequency range 37 – 52.6 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 MHz ( (f < 400 MHz
	-13 dBm
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 5: BS spectrum mask for Outdoor scenarios and PTx  < 32.5 dBm in the frequency range 37 – 52.6 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 Mhz ( (f < 400 MHz
	Max(PTx – 45.5 dB, -20 dBm)
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 6: BS spectrum mask for Outdoor scenarios and PTx  ≥ 30.5 dBm in the frequency range 66 – 86 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 MHz ( (f < 400 MHz
	-13 dBm
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 7: BS spectrum mask for Outdoor scenarios and PTx  < 30.5 dBm in the frequency range 66 – 86 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 Mhz ( (f < 400 MHz
	Max(PTx – 43.5 dB, -20 dBm)
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


Table 8: UE spectrum mask

	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 20 MHz
	-5 dBm
	1 MHz

	20 MHz ( (f < 400 MHz
	-13 dBm
	1 MHz

	(f > 400 MHz
	Spurious domain limits
	1 MHz


SINR operating range and mapping function

The following equations approximate the throughput over a channel with a given SNIR, when using link adaptation:
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Where:


S(SNIR)
Shannon bound, S(SNIR) =log2(1+SNIR) [bps/Hz]
(

Attenuation factor, representing implementation losses
SNIRMIN  
Minimum SNIR of the code set, dB
SNIRMAX 
Maximum SNIR of the code set, dB

The parameters α, SNIRMIN and SNIRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 9 represent a baseline case, which assumes: 

· 1:1 antenna configurations

· AWGN channel model 

· Link Adaptation (see table 9 for details of the highest and lowest rate codes)

· No HARQ

Table 9:
Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α
	0.6 
	0.4 
	Represents implementation losses 

	SNIRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SNIRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 


