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1. Overall Description:

TSG RAN received the LS from 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” (RP-160508) and the updated LS sent in June (R4-165140). The RAN plenary has tasked RAN1 and RAN4 to discuss the detailed parameter sets needed for an LS response.

RAN1 and RAN4 have now concluded the work on developing parameters to be used for sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz. The parameters were determined based on simulations, predicted performance of technology for the bands in consideration, regulation, and other considerations.
A detailed description of the parameters can be found in the Annex. The spectrum mask tables and the SINR mapping are stated separately and are referenced from the summary table.
The 3GPP Study Item is planned to be completed in March 2017. 3GPP TSG RAN would like to thank ITU-R WP5D for the opportunity to provide input to the coming sharing and interference analysis for the candidate IMT bands.

2. Actions:

To TSG RAN

ACTION: 

RAN4 asks RAN to approve and forward the LS to ITU-R WP5D in advance of the ITU-R WP5D meeting in February 2017.

3. Date of Next TSG-RAN and RAN WG4 Meetings:

TSG-RAN WG4 Meeting #82
13 -17 Feb, 2017
Athens, Greece

TSG-RAN Meeting #75

6 – 9 March, 2017
Dubrovnic, Croatia

ANNEX

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
	-5 dBm
	1 MHz

	20 MHz ( (f < 400 MHz
	-13 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 5.2.2-1 represent a baseline case, which assumes: 
· 1:1 antenna configurations

· AWGN channel model 

· Link Adaptation (see table 8 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) 


______________
