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Introduction
During RAN#71, A SI to develop requirements and specifications for New Radio (NR) systems was approved [1]. In addition, TSG RAN has received an LS from ITU-R WP5D, requesting sharing parameters by February 2017 [1]  where [3] outlines a proposed work plan for ITU-R related work.
It would thus be essential to start the coexistence work very early in RAN4 for developing requirements for NR as well as handling the ITU-R related work. 
In this contribution, we elaborate on some important and fundamental aspects related to deployment scenarios, spectrum considerations and some relevant parameters for coexistence studies related to NR system with respect to ITU-R WP5D request for sharing parameters [1]. 
Coexistence simulations 
The objectives for NR system SID, outlines quite many important RAN4 core and partly performance aspects including co-existence studies as highlighted below:
· Identify relevant RF parameters used to be used for sharing and co-existence studies

The objectives of the SI indicate extensive work in RAN4 not only capturing the aspects for the new RAT and but also the RF characteristics for bands up to 100 GHz. Covering the RF and testing aspects of beam-forming capable BS system is also an essential part of the work in RAN4. 
Spectrum consideration
As included in the LS from ITU-R WP5D [1], we can find that:
=== <<< From ITU-R WP5D LS [1]>>> ===
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 enclosed template in the Attachment, please provide to Working Party 5D the information on IMT-2020 system characteristics between 24.25 GHz and 86 GHz to be used in sharing and compatibility studies.
=== <<< From ITU-R WP5D LS [1]>>> ===
The above range is very wide. A number of spectrum ranges are available between 24.25GHz and 86GHz. It is not possible to perform simulations for all those spectrum ranges due to expected heavy workload, however we cannot also perform too few simulations, else we will lose these spectrum for NR systems. Regarding potential spectrum ranges that can be considered for ITU-R parameter related studies, we have explained the rationale for considering three different ranges  in our companion paper [3]. Thus, we propose to consider the following three spectrum ranges for the studies in RAN4 related to ITU-R sharing parameter requests, as listed below:
· 30GHz
· 45 GHz
· 70GHz
Proposal: Consider 30GHz, 45GHz and 70GHz for RAN4 studies related to sharing parameters for ITU-R.
Deployment scenarios
In this section, we describe our proposals deployment scenarios for both 30GHz and 70GHz. 
Deployment in 30GHz
For 30GHz, three deployment cases, i.e. indoor hotspots, urban micro and dense urban micro deployments, are available. A summary of these deployments are given below in Table 1
[bookmark: _Ref449442663]Table 1 Deployments in 30GHz spectrum
	
	Indoor hotspot
	Urban macro
	Dense urban Micro

	
	
	
	Micro
	Manhattan

	ISD
	20m
	500m
	200m (this is for corresponding macro layer)
	Based on Manhattan (~50m)

	Overlaid/underlaid
	NA
	NA
	NA
	NA

	Grid shift
	0%, 50%,100%

	Indoor/outdoor percentage of users
	100% indoor
	100% outdoor
	[20% outdoor, 80% indoor]
	100% outdoor

	Speed
	3kmph
	30kmph
	3kmph
	3kmph

	BS Antenna height
	3m
	25m
	10m
	10m



Deployment in 45GHz
We only consider indoor hotspots and dense urban for 45GHz, as described in Table 2
[bookmark: _Ref450923836]Table 2 Deployments in 45GHz spectrum
	
	Indoor hotspot
	Dense urban Micro

	
	
	Micro
	Manhattan

	ISD
	20m
	200m (this is for corresponding macro layer)
	Based on Manhattan (~50m)

	Overlaid/underlaid
	NA
	NA
	NA

	Grid shift
	0%, 50%,100%

	Indoor/outdoor percentage of users
	100% indoor
	[80% indoor, 20% outdoor]
	100% outdoor

	Speed
	3kmph
	3kmph
	3kmph

	BS Antenna height
	3m
	10m
	10m



Deployment in 70GHz
We only consider indoor hotspots and dense urban for 70GHz, as described in Table 3
[bookmark: _Ref449442866]Table 3 Deployments in 70GHz spectrum
	
	Indoor hotspot
	Dense urban Micro

	
	
	Micro
	Manhattan

	ISD
	20m
	200m (this is for corresponding macro layer)
	Based on Manhattan (~50m)

	Overlaid/underlaid
	NA
	NA
	NA

	Grid shift
	0%, 50%,100%

	Indoor/outdoor percentage of users
	100% indoor
	[80% indoor, 20% outdoor]
	100% outdoor

	Speed
	3kmph
	3kmph
	3kmph

	BS Antenna height
	3m
	10m
	10m



Numbers of antennas at the BS and UE
Since beamforming will be an integral part of 5G systems, the number of antennas at the BS and UE will need to be defined before the evaluation works. 
Table 4 Proposal on number of antennas at the UE and BS
	
	30GHz
	45GHz
	70GHz

	Antennas at the UE
	[16]
	[16]
	[32]

	Antennas at BS
	[256]
	[256]
	[256]




Other parameter assumptions
Other relevant parameters are listed here. RAN1 has agreed on some parameters as in [4]. This list need to be updated based on new RAN1 input for the May meeting. 
Table 5 other parameter assumptions
	Parameter
	Indoor hotspot
	Urban macro
	Dense urban micro
	

	
	30 GHz
	45GHz 
	70GHz
	30MHz
	30GHz
	45GHz 
	70GHz
	

	System bandwidth
	200MHz
	200MHz
	200MHz
	200MHz
	200MHz
	200MHz
	200MHz
	

	BS Tx power
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	

	UE TX power
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	

	BS antenna gain
	6dBi
	
	
	
	
	
	
	

	UE antenna gain
	Proposal: Follow the modeling of TR36.873
	

	BS noise figure
	8dB
	

	UE Noise figure
	[9dB] 
	

	UE receiver
	MMSE-IRC as baseline
	

	Traffic model
	Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes (other value is not precluded).
	



RAN4 studies for ITU-R
Possible topics where RAN4 need to provide parameters for WP5D are listed in the LS. 
=== <<< From ITU-R WP5D LS [1]>>> ===
TABLE 1
IMT-2020 technology related parameters in the frequency range 24.25-86 GHz
	
	
	IMT-2020 

	
	
	
	

	No.
	Parameter
	Base station
	Mobile station

	1
	Access technique
	
	

	2
	Modulation parameters
	
	

	3
	Channel spacing
	
	

	4
	Channel bandwidth (MHz)
	
	

	5
	Signal bandwidth (MHz)
	
	

	6
	Transmitter characteristics
	
	

	6.1
	Power dynamic range (dB)
	
	

	6.2
	Spectral mask
	
	

	6.3
	ACLR
	
	

	6.4
	Spurious emissions
	
	


TABLE 1 (end)
	
	
	IMT-2020 

	No.
	Parameter
	Base station
	Mobile station

	
7
	Receiver characteristics
	
	

	7.1
	Noise figure
	
	

	7.2
	Sensitivity
	
	

	7.3
	Blocking response
	
	

	7.4
	ACS
	
	



=== <<< From ITU-R WP5D LS [1]>>> ===
Some of the parameters in the above table are depended on 3GPP works on other groups than RAN4 (e.g. access technique, Channel bandwidth, 	Signal bandwidth, etc are expected from RAN1). So, RAN4 coexistence studies should provide following parameters for different scenarios as mentioned in Table 1 and Table 3.
1. Power dynamic range 
2. Transmitter ACLR parameter
3. Receiver ACS parameters

Timeline
The LS from ITU-R WP5D suggests two deadlines, as described below:
=== <<< From ITU-R WP5D LS [1]>>> ===
ii) WP 5D kindly asks for information as follows in order to meet the deadline: 
- Initial system characteristics by October 2016 meeting of WP 5D, additionally any views on the items included in Table 1 below 
- Final system characteristics by February 2017 meeting of WP 5D, specifically the final values to be included in Table 1.
=== <<< From ITU-R WP5D LS [1]>>> ===
Based on the above suggested timeline in the LS, we can organize the work in RAN4 is following ways:
	Output
	WP5D meeting
	RAN4 meetings
	Suggested actions in RAN4 

	Initial system characteristics
	4-12 October 2016
	RAN4#79: May 2016
RAN4#80: August 2016
	1. Discuss deployment scenarios, initial system characteristics and agree on simulation parameters in RAN4#79: May and if needed also in RAN4#80: August meeting
2. Provide initial simulation results in RAN4#80: August 2016 meeting
3. Prepare the LS to ITU-R WP5D in RAN4#80: August meeting with initial system characteristics

	Final system characteristics
	Feb 2017
	RAN4#80bis:October 2016
RAN4#81: November 2016
	1. Continue simulations and discussions regarding NR in 30GHz and 70GHz RAN4#80bis: October 2016 and 
RAN4#81: November 2016 meeting
2. Provide final simulation results in RAN4#81: November 2016 meeting
3. Prepare the 2nd LS to ITU-R WP5D in RAN4#81: November meeting with detailed system characteristics for WP5D’s considerations


 
Conclusion
In this paper, we listed the scenarios for NR SI. We have highlighted three spectrum ranges for which the coexistence studies can be performed. We have also listed some simulation parameters base on RAN1 input. Finally, we also proposed a time plan for coexistence simulations related to ITU-R response from RAN4. 
Based on the discussions above, we propose the following:
Proposal-1: Consider 30GHz, 45GHz and 70GHz for RAN4 studies related to sharing parameters for ITU-R.
Proposal-2: Agree on the scenario and other system related parameters as described in Table 1 to Table 5 of Section 2 of this paper.
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