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1 Background 
An LS was received 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]. The LS is related to agenda item 1.13 regarding additional allocations to the mobile services and identification of additional frequency bands for IMT for consideration at WRC-19. 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. While those parameters were applicable for frequency bands below 6 GHz, the present request concerns the frequency range between 24.25 GHz and 86 GHz.
This paper discusses the time line and scope of the work, and proposes to liaise with RAN1 on the topic.

2 Timeline for the work

In the LS, ITU-R WP5D asks for 
1. Initial system characteristics by October 2016 meeting of WP 5D, additionally any views on the items included in Table of the LS

( RAN4#80, August 2016
2. Final system characteristics by February 2017 meeting of WP 5D, specifically the final values to be included in Table 1 of the LS. 

( RAN4#81, November 2016
The very tight time plan gives very little time to develop a response, given the corresponding RAN4 meetings as indicated above. For the first response in August, there will most likely be very little to respond on in terms of actual characteristics. RAN4 could here aim at giving feedback on the list by identifying which parameters are most relevant and possibly point at additional parameters needed. A full response would however be needed two meetings later in November. It should be noted that if 3GPP is not able to respond to WP5D, ITU-R will have to come up with its own set of parameters, or possibly exclude some aspects (such as beam forming) from the sharing studies.
In the work plan discussion in [3], it is noted that since these parameters will be needed in November 2016 from RAN4, they will be a primary factor influencing the time plan. In order to respond with sharing parameters, RAN4 needs to study the fundamental requirement aspects, since these must be consistent with the compatibility parameters submitted to ITU-R, in order for ITU-R sharing studies to be relevant and applicable for NR as an IMT-2020 technology. 

In a plan for the ITU-R related work proposed to RAN plenary in [2], it is proposed to initiate the work with a discussion of how to handle the wide range of frequencies where parameters are requested. 
It is also proposed in [2] to send an LS to RAN1 regarding the parameters requested. Such an LS would “synchronize” the work with RAN1 and establish a work sharing. RAN4 could inform RAN1 on which parameters will be the most important and for which ones that RAN4 is expected to respond. RAN4 should also ask for feedback at an early stage on physical layer characteristics essential for deriving RF parameters. A proposed LS to RAN1 is presented in [4].

3 Discussion 
3GPP is expected to provide Working Party 5D with information on IMT-2020 system characteristics for NR between 24.25 GHz and 86 GHz to be used in sharing and compatibility studies. In this context it is important to understand the intention of those studies. In the case where IMT-2020 as an “aggressor”, the following applies:
· Sharing refers to operation in the same band as the “victim”: In this case the important parameters are the Tx power levels and unwanted emissions in the band, such as UEM and spectrum mask.
· Compatibility refers to operation of “aggressor” and “victim” in adjacent bands. In this case the important parameters are spurious emissions and Tx power levels (as out-of-band blocker), but UEM as defined by 3GPP could be relevant for close adjacent operation.
The difference from previous sharing studies for IMT and IMT-Advanced is that this concerns completely new bands. It also covers co-channel, adjacent channel and adjacent band sharing. NR is also expected to have active beam forming with variable beam widths, which should be accounted for. The systems that IMT-2020 will share the bands with are fixed links and satellites.
An essential aspect will be modeling of unwanted emissions. It is expected that these are not aligned with wanted signal’s beam and can be best captured with TRP, see also [5] and [6]. Relative levels should also be relative to TRP. In general, requirements in these bands are expected to be defined as Over-the-air (OTA) requirements, which creates some challenges and will also be a new aspects in the sharing studies, see also [6] and [7].
The most important aspect will be with IMT-2020 as “aggressor”, but other services will also be studied for the bands in question by ITU-R, requiring also receiver parameter for NR in those sharing studies. So while transmitter parameters are the most important, we also need to respond on the receiver parameters.
For both transmitter and receiver, antenna and beam forming parameters will be needed for sharing studies. They will be important for both co-channel interference and blocking studies. Example of parameters needed is beam forming gain, EIRP, how often beams are scheduled, etc. In the Annex to this contribution, a table is shown with AAS Array parameters from a Working Document in ITU-R, illustrating examples of parameters that may be needed. 
4 Remarks on parameters in Table 1 of the LS

Below are some first remarks on the proposed parameters in Table 1 of the LS from ITU-R WP5D [1].
Table 1: First comments on the requested IMT-2020 technology related parameters in the frequency range 24.25-86 GHz
	No.
	Parameter
	Comment

	1
	Access technique
	Not used on sharing studies. May affect RAN4 by indirectly defining other parameters.

	2
	Modulation parameters
	Not used on sharing studies. May affect RAN4 by indirectly defining other parameters.

	3
	Channel spacing
	Primarily not important, but RAN4 needs to specify assumed guard bands.

	4
	Channel bandwidth (MHz)
	Essential.

	5
	Signal bandwidth (MHz)
	Mostly needed for impact from Rx bandwidth (in e.g. ACLR)      

	6
	Transmitter characteristics
	Unwanted emissions as OTA should be “average TRP”, and accounted for in modelling as being spatially spread out. Applies also for UE with active array.

	6.1
	Power dynamic range (dB)
	

	6.2
	Spectral mask
	Essential. Could be absolute or relative.

	6.3
	ACLR
	Has traditionally been used in sharing studies, but have difficulties when the bandwidth is very flexible. Should not be misaligned with spectrum mask assumptions, if specified.

	6.4
	Spurious emissions
	Essential. 


	7
	Receiver characteristics
	

	7.1
	Noise figure
	Essential, varies with frequency.

	7.2
	Sensitivity
	OTA sensitivity.

	7.3
	Blocking response
	OTA. For an active array, need to consider the element (group) pattern rather than the array. The blocker level needs to be scenario dependent, not BS architecture dependent. 

	7.4
	ACS
	See above. Note that ACS was not specified in 37-series MSR specification.


5 Conclusion
This paper has stressed the importance of meeting the very tight time plan for responding to ITU-R WP5D on sharing parameters and to make sure that all relevant aspects are coved in the response. It will be essential to consider OTA requirements in these frequency ranges for NR and to cover both transmitter and receiver parameters. Some first remarks made above for the list of parameters should be accounted for in the first steps of developing a response to ITU-R WP5D.
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Annex: 
Extract from ITU-R WP5D Working document on sharing parameters
Source: Document ITU-R WP5D/0082, Attachment 4.23.
AAS parameters are marked yellow.

Extract:

[Editor’s note: This section includes Tables of deployment parameters for Base station and User terminal in different frequency ranges. IMT candidate bands in AI 1.13 are between 24 GHz and 86 GHz, and that frequency range is very wide. Therefore, following sub-frequency ranges will be  considered: 24.25-33.4 GHz, 37-43.5 GHz, 45.5-52.6 GHz and 66-86 GHz.]
TABLE 2

Deployment-related parameters for bands between X and Y
	
	Suburban
	Urban (above rooftop)
	Urban small cell 
	Indoor

	Base station characteristics/Cell structure

	Cell radius/ Deployment density 
	
	
	
	

	Antenna height
	
	
	
	

	Sectorization
	
	
	
	

	Downtilt
	
	
	
	

	Frequency reuse
	
	
	
	

	Antenna pattern
	
	
	
	

	Antenna polarization
	
	
	
	

	Indoor base station deployment
	
	
	
	

	Indoor base station penetration loss
	
	
	
	

	Below rooftop base station antenna deployment
	
	
	
	

	Feeder loss
	
	
	
	

	Maximum base station output power 
	
	
	
	

	Maximum base station antenna gain
	
	
	
	

	Maximum base station output power/sector (e.i.r.p.)
	
	
	
	

	Average base station activity
	
	
	
	

	Average base station power/sector taking into account activity factor
	
	
	
	

	1
	AAS Antenna array parameters
	

	1.1
	Horizontal/vertical 3 dB bandwidth of single element (degree)
	
	
	
	

	1.2
	Element Gain without antenna losses
	
	
	
	

	1.3
	Front-to-back ratio
	
	
	
	

	1.4
	Antenna array configuration (Row×Column)
	
	
	
	

	1.5
	Horizontal/Vertical radiating element spacing 
	
	
	
	

	1.6
	Down-tilt angle (deg)
	
	
	
	

	1.7
	Power allocated to each beam
	
	
	
	

	User terminal characteristics

	Indoor user terminal usage
	
	
	
	

	Indoor user terminal penetration loss
	
	
	
	

	User terminal density for terminals that are transmitting simultaneously 
	
	
	
	

	Maximum user terminal output power for terminals transmitting simultaneously
	
	
	
	

	Average user terminal output power
	
	
	
	

	[Antenna pattern]
	
	
	
	

	Typical antenna gain for user terminals
	
	
	
	

	Body loss
	
	
	
	

	1
	AAS Antenna array parameters
	

	1.1
	Horizontal/vertical 3 dB bandwidth of single element (degree)
	
	
	
	

	1.2
	Element Gain without antenna losses
	
	
	
	

	1.3
	Front-to-back ratio
	
	
	
	

	1.4
	Antenna array configuration (Row×Column)
	
	
	
	

	1.5
	Horizontal/Vertical radiating element spacing 
	
	
	
	

	1.6
	Down-tilt angle (deg)
	
	
	
	

	1.7
	Power allocated to each beam
	
	
	
	


