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1 Background 
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” and the updated LS sent in June [1]. The RAN plenary has tasked RAN1 and RAN4 to discuss the detailed parameter sets needed for an LS response. An initial response was drafted at RAN4 #80 in Gothenburg [2], with the final response planned for January.
This paper tries to identify further details of what the planned future response should contain.
2 Status of levels for some parameters
One of the main parameters to provide to WP5D concerns unwanted emissions limits in terms of spectrum mask, ACLR and spurious emissions. Several papers have been presented discussing how such requirement are to be defined when the transmitted signal is beam formed. It is in [3] suggested that TRP is applied as a metric for unwanted emissions and further analysis in [4] showing that it is TRP of adjacent channel emissions that determines co-existence degradation to a victim network. The conclusion is made that the assumptions presently made for the ITU-R WP 5D simulations are OK since spatial pattern does not impact co-existence, and that a TRP related ACLR is the best metric to ensure robust co-existence performance.
Another parameter where a lot of discussions has taken place is Noise figure. The paper in [5] concludes that the Noise Figure for UE and BS should be set to 9 dB at 30 GHz, to 11 dB at 45 GHz and to 13 dB at 70 GHz.
Those conclusions are used as assumptions for the continued discussions below and in the example response templates proposed.
3 Identifying requirements in the different bands

Another major aspect impacting how to respond to WP5D is that parameters may in many cases be different in different frequency bands. There are a total of eleven bands to be studied for IMT identification in ITU-R. It was noted by RAN4 that the minutes from ITU-R WP5D meeting #23 has an Editor’s note, dividing the bands into four ranges, as also illustrated in Figure 1 below.
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The Way Forward in [6] notes that it is for further study which specific frequencies to select for time consuming studies, such as co-existence simulations. The number of specific frequencies chosen may be less than the number of frequency ranges. The same is true for the final response. In the example response template below, some requirements are divided into three frequency ranges, but a final response may have requirements divided into anything from a single one up to eleven frequency ranges.
4 Example template for a response to WP5D
Based on the discussion above and the initial response drafted in [2], example tables showing what a response may look like are shown below. In most cases, numbers that are not yet determined are indicated by variables X, Y, etc. in the tables. In a few cases concrete statements or numbers are given. The notion of having unwanted emissions defined as TRP are defined by a note to the tables.
One of the most complex requirements to give is the spectrum mask. If the spectrum mask shape will vary between bands, it is suggested to have a parametrized “generic mask” described (and illustrated) after the tables, with parameters identifying the mask levels and break points listed within the table.

The actual numbers and details given below should not be seen as a proposed response as such, but rather as a way of illustrating the complexity of providing an answer to WP5D and for planning the task of deriving parameters that RAN4 has until January 2017.
	
	
	IMT-2020 

	No.
	Parameter
	Base station
	Mobile station

	1
	Duplex Method
	[FDD and TDD]
	[FDD and TDD]

	2
	Channel bandwidth (MHz)
	[…, 80 MHz, …]
	[…, 80 MHz, …]

	3
	Signal bandwidth (MHz)
	[X% of channel bandwidth]
	[X% of channel bandwidth]


	No.
	Parameter
	IMT-2020 (Base station)

	
	Band of operation
	[24.25 – 33.4 GHz]
	[37 – 52.8 GHz]
	[66 – 86 GHz]

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	[X dB]

	4.2
	Spectral mask (Note 1)
	Generic BS spectrum mask with parameters:
[A = X1%,
B = Y1 dB
C = Z1 dB, etc. ]
	Generic BS spectrum mask with parameters:
[A = X2%,
B = Y2 dB
C = Z2 dB, etc. ]
	Generic BS spectrum mask with parameters:
[A = X3%,
B = Y3 dB
C = Z3 dB, etc. ]

	4.3
	ACLR (Note 1)
	[X1 dB]
	[X2 dB]
	[X3 dB]

	4.4
	Spurious emissions (Note 1)
	[In the spurious domain, emission limits will be aligned with 
ITU-R SM.329-12, Category A and B.]


	5
	Receiver characteristics
	

	5.1
	Noise figure
	[9 dB]
	[11 dB]
	[13 dB]

	5.2
	Sensitivity
	[X1 dB 
for a W MHz carrier]
	[X2 dB 
for a W MHz carrier]
	[X3 dB 
for a W MHz carrier]

	5.3
	Blocking response
	[X1 dB 
at FL – FH offset, at Y dB degradation, etc.]
	[X2 dB 
at FL – FH offset, at Y dB degradation, etc.]
	[X3 dB 
at FL – FH offset, at Y dB degradation, etc.]

	5.4
	ACS 
	[X1 dB NR interferer
in adjacent channel, at Y1 dB degradation, etc.]

alternatively

[ACS = Y1 dB]
	X2 dB NR interferer
in adjacent channel, at Y2 dB degradation, etc.]

alternatively

[ACS = Y2 dB]
	X3 dB NR interferer
in adjacent channel, at Y3 dB degradation, etc.]

alternatively

[ACS = Y3 dB]

	5.5
	SINR operating range
	[TBD?]

	Note 1: The unwanted emissions are measured as Transmitted Power (TRP), being the sum of emissions in all directions for a beam forming antenna.


	No.
	Parameter
	IMT-2020 (Base station)

	
	Band of operation
	[24.25 – 33.4 GHz]
	[37 – 52.8 GHz]
	[66 – 86 GHz]

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	[X dB]

	4.2
	Spectral mask (Note 1)
	Generic UE spectrum mask with parameters:
[A = X1%,
B = Y1 dB
C = Z1 dB, etc. ]
	Generic UE spectrum mask with parameters:
[A = X2%,
B = Y2 dB
C = Z2 dB, etc. ]
	Generic UE spectrum mask with parameters:
[A = X3%,
B = Y3 dB
C = Z3 dB, etc. ]

	4.3
	ACLR (Note 1)
	[X1 dB]
	[X2 dB]
	[X3 dB]

	4.4
	Spurious emissions (Note 1)
	[In the spurious domain, emission limits will be aligned with 
ITU-R SM.329-12, Category A and B.]


	5
	Receiver characteristics
	

	5.1
	Noise figure
	[9 dB]
	[11 dB]
	[13 dB]

	5.2
	Sensitivity
	[X1 dB 
for a W MHz carrier]
	[X2 dB 
for a W MHz carrier]
	[X3 dB 
for a W MHz carrier]

	5.3
	Blocking response
	[X1 dB 
at FL – FH offset, at Y dB degradation, etc.]
	[X2 dB 
at FL – FH offset, at Y dB degradation, etc.]
	[X3 dB 
at FL – FH offset, at Y dB degradation, etc.]

	5.4
	ACS 
	[X1 dB NR interferer
in adjacent channel, at Y1 dB degradation, etc.]

alternatively

[ACS = Y1 dB]
	X2 dB NR interferer
in adjacent channel, at Y2 dB degradation, etc.]

alternatively

[ACS = Y2 dB]
	X3 dB NR interferer
in adjacent channel, at Y3 dB degradation, etc.]

alternatively

[ACS = Y3 dB]

	5.5
	SINR operating range
	[TBD?]

	Note 1: The unwanted emissions are measured as Transmitted Power (TRP) as the sum of emissions in all directions for a beam forming antenna.


The generic spectrum mask referred to from clause 4.2 above for BS and UE could be described graphically. It would consist of a mask with different relative and/or absolute levels, divided by a set of break points. The break pints could be expressed as absolute offsets in frequency or relative to the channel bandwidth (in %).
5 Summary
An example template for responding to WP5D on sharing parameters was presented in this paper. The example, the discussion of expected parameter values and how they can be described should be considered for the continued work to simulate, analyze, and derive RF parameters for NR, in preparation for the response to ITU-R WP5D.
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Figure 1: New bands under study for IMT identification and the present division into frequency ranges.
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