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1 Background 
The RAN plenary has tasked RAN1 and RAN4 to discuss the detailed parameter sets needed to respond to 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” [1]. A first response was developed at RAN4 #80 in Gothenburg and was sent by TSG RAN to ITU-R WP5D [2]. A further updated LS has now been sent from WP5D [3], giving so clarification of the “SINR Range” parameter. A final response from 3GPP is planned for January.

This paper tries to identify further details of how to respond and what the planned response should contain. A draft response is provided in Annex 1 for discussion. Some guiding principles are also proposed for approval.
2 Discussion
A proposal for IMT parameters is given in Annex 1. Some of the parameters are also discussed in more detail below.
2.1 Providing an unambiguous response

With the task of providing IMT parameters to ITU-R WP5D, we must anticipate how these parameters will be used. This means that we in our response should include the expected behavior we see of NR at this point and that would be important for doing sharing and compatibility studies with other systems. We do however not have to include all options and variations that may be introduced once the final specifications are drafted. The response should from this point of view be pragmatic and avoid optionality that may cause confusion.
It is also important not to provide parameter ranges or other ambiguities to ITU-R. If 3GPP cannot decide on the exact value of a parameter at this point in time, the receiving groups in ITU-R will not be able to do that either. This means that a number may be picked in ITU-R at random, or in the worst case that the reliability of the parameter is questioned in general, resulting in a completely different value chosen for sharing studies at the discretion of the ITU-R group.

PROPOSAL 1: The IMT parameters provided to ITU-R should be chosen in a pragmatic way and be simple, non-ambiguous and easy to understand and implement in a study.

PROPOSAL 2: The IMT parameters provided to ITU-R should be clearly described as single values, avoiding ranges or options that would create uncertainty.

2.2 Frequency ranges
Another aspect brought up in the agreed Way Forward [4] 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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Most likely, we will not have to propose 4 sets of parameters. For each case where parameters are the same, the corresponding columns in the response table can be merged. In the responses proposed for ACLR [6,7] and Noise Figure [8], three proxy frequencies are selected for the analysis: 30, 45 and 70 GHz, which is also shown in the draft response provided in Annex 1.

2.3 Duplex method
When the initial response to ITU-R WP5D in [2] was developed, there was a discussion on how to respond on duplex method. While there is consensus to include TDD, there were several proposals for how to reflect the possibility to operate NR also with FDD. In the end, it was agreed to simply write “FFS” for Duplex method.

It is demonstrated in [5] that integrated mm-wave filters with higher attenuation in a large antenna array are a technological challenging. A duplex filter for FDD would require high attenuation between TX and RX and thus, the size of duplex gap would be quite excessive resulting in poor spectrum usage considering the limitation in achievable attenuation. It is also questionable whether any such filter could be implemented in a UE.
It is also noted that presently there are no candidate bands that are paired. This leads to the conclusion that FDD operation would need considerably more studies and seems to be less likely in the short to medium term.

Using the guiding principles in Proposals 1 and 2 above, an unambiguous response to ITU-R would be to say “TDD” only, which would avoid confusion and misinterpretation in the ITU-R groups. This does not preclude that FDD is further studied in 3GPP at a later point in time.

2.4 Channel and signal bandwidth

In line with Proposals 1 and 2 above, the best way forward would be to respond with single values and as few options as possible. While NR will be designed to operate with a range of channel bandwidths, the ITU-R groups will most likely only make a limited study, perhaps only with a single bandwidth. In that case, it is better that 3GPP makes the choice of bandwidth than to leave the discussion completely open in ITU-R.

It is proposed that a “typical” bandwidth is chosen and the choice could be the same as for the RAN4 co-existence studies: 200 MHz. 
The “signal bandwidth” is in sharing studies used to define the noise bandwidth of the receiver, in case IMT-2020 is the victim. It could possibly be left out from the response, or a statement could be made that the channel bandwidth could be used in its place.

2.5 Power dynamic range

For sharing and compatibility studies, tha maximum output power is used for the BS, implying that the dynamic properties do not have to be described. For the UE, this sets the range for the Transmitter power Control. The minimum TX power can be chosen as -40 dBm, which is the same as for LTE.
2.6 Spectrum masks

A pragmatic proposal for how to represent unwanted emissions in the out-of-band domain through a “transmission centric” spectrum mask is proposed in [9], applicable to both BS and UE. The proposal follows the simplicity principle given in Proposal 1 above. A mask for NR BS derived using the method proposed in [9] is given in [10], where the principles are also applicable for a UE mask.

2.7 ACLR

The following ACLR numbers are proposed in [6] and [7]:
BS ACLR level of 30, 27 and 24 dB for proxy frequencies 30 GHz, 45 GHz and 70 GHz respectively.
UE ACLR level of 25, 22 and 19 dB for proxy frequencies 30 GHz, 45 GHz and 70 GHz respectively.
2.8 Noise figure

The following noise figure numbers are proposed in [8] for both UE and BS:

A noise figure of 9, 11 and 13 dB for proxy frequencies 30 GHz, 45 GHz and 70 GHz respectively.
2.9 SINR range

ITU-R WP5D has clarified in [3] that “the meaning of SINR range is in fact a mapping table between throughput and SINR for IMT-2020 in order to simulate IMT-2020 throughput loss due to external interference, in a form similar to Tables A.6 and A.7 found in TR 36.942.” One such mapping table has been developed for the co-existence simulations in [11]. This could serve as a starting point for developing an SINR mapping for the response.
2.10 Remaining receiver parameters
Reference sensitivity could in the end be derived based on the noise figure, SINR mapping and other assumptions. It is however not a critical parameter for sharing and compatibility studies.

ACS and blocking can be derived once the ongoing sharing studies are concluded, also taking implementation considerations into account.
3 Summary and proposals
In order to facilitate a timely response and to give clear guidance to ITU-R WP5D, the following guiding principles are proposed:
PROPOSAL 1: The IMT parameters provided to ITU-R should be chosen in a pragmatic way and be simple, non-ambiguous and easy to understand and implement in a study.

PROPOSAL 2: The IMT parameters provided to ITU-R should be clearly described as single values, avoiding ranges or options that would create uncertainty.

A first draft response for the IMT parameters is given in Annex 1 for discussion.
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ANNEX 1: Preliminary IMT parameters for consideration 

The following response structure is proposed, with preliminary parameters inserted, in line with the status of discussions as of RAN4#81. The tables are based on the template in the Way Forward agreed in [4].

	
	
	IMT-2020 

	No.
	Parameter
	Base station
	Mobile station

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	200 MHz (typical)
	200 MHz (typical)

	3
	Signal bandwidth (MHz)
	Can be assumed to be equal to channel bandwidth.
	Can be assumed to be equal to channel bandwidth.


	No.
	Parameter
	IMT-2020 (Base station)

	
	Band of operation
	24.24 – 33.4 GHz
(~30 GHz)
	37 – 52.6 GHz
(~45 Ghz)
	66 – 86 GHz
(~70 GHz)

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	-

	4.2
	Spectral mask
	Generic BS spectrum mask with parameters based on R4‑1609628 [10].
	Generic BS spectrum mask with parameters based on R4‑1609628 [10].
	Generic BS spectrum mask with parameters based on R4‑1609628 [10].

	4.3
	ACLR
	30 dB
	27 dB
	24 dB

	4.4
	Spurious emissions
	[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
	Similar to the SINR mapping in R4-168767 [11].

	


	No.
	Parameter
	IMT-2020 (Mobile station)

	
	Band of operation
	[ Frequency range 1]
	[ Frequency range 2]
	[
Frequency range n]

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	Up to 63 db (Based in -40 dBm min power)

	4.2
	Spectral mask 
	Generic BS spectrum mask with parameters based on R4‑1609628 [10].
	Generic BS spectrum mask with parameters based on R4‑1609628 [10].
	Generic BS spectrum mask with parameters based on R4‑1609628 [10].

	4.3
	ACLR 
	25 dB
	22 dB
	19 dB

	4.4
	Spurious emissions
	[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
	Similar to the SINR mapping in R4-168767 [11].

	


Figure 1: New bands under study for IMT identification and the present division into frequency ranges.
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