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Introduction

In the RAN#87E meeting, SI for Study on IMT parameters for frequency ranges from 6.425-7.125GHz and 10.0-10.5GHz was approved and RAN4 are targeted to study the corresponding RF performance and IMT configuration parameters, therefore in this contribution, we want to share some initial inputs on this issue.

The objectives are: 

 To study and evaluate following parameters:

Transmitter and receiver characteristics for the NR UE.

Transmitter and receiver characteristics for the NR BS.

Note: For 10000-10500MHz, TR 38.820 (7-24GHz SI) will be an input to this study. 

 Prepare answering requests from ITU-R WP5D regarding NR in 6425-7025 MHz, 7025-7125MHz or 10000-10500MHz.

IMT technology related parameters (template as attached in Table 1)

Beamforming antenna characteristics for IMT (template as attached in Table 2)

Information on any other current or future feature of IMT systems that could be relevant for the sharing and compatibility studies w.r.t. other services, including e.g. deterministic calculations or Monte Carlo simulations

Discussion 

2.1. 6.425-7.125GHz 

As discussed previously in the NR-U 6GHz band plan, currently there are two different camps for the usage of 6425-7125MHz from ECC and FCC. From ECC perspective [8], only 5925-6425MHz is planned as unlicensed band and it’s expected to define frequency ranges 6425-7125MHz as licensed band in ECC, however it’s expected to define frequency range 6425-7125MHz as unlicensed band and restricted indoor use and operate at lower power in FCC [2] . In other words, there are two different usage on 6425-7125MHz which might result in different BS/UE requirement and practical configuration due to the corresponding deployment scenario. However if we looked the WRC-23 agenda [6], for 6425-7125MHz, it’s clearly labeled with Region 1 which means it’s applicable for Europe region and should comply with ECC decision. Therefore in the following contribution, we will discuss the BS requirement and its antenna configurations based on the assumption of licensed band. 
	2 to conduct and complete in time for WRC-23 the sharing and compatibility

studies1, with a view to ensuring the protection of services to which the frequency band is

allocated on a primary basis, without imposing additional regulatory or technical constraints

on those services, and also, as appropriate, on services in adjacent bands, for the frequency

bands:

– 3 600-3 800 MHz and 3 300-3 400 MHz (Region 2);

– 3 300-3 400 MHz (amend footnote in Region 1);

– 7 025-7 125 MHz (globally);

– 6 425-7 025 MHz (Region 1);

– 10 000-10 500 MHz (Region 2),


As we know that during RAN#82 meeting, it was agreed to extend the upper limit of FR1 from 6GHz to 7.125GHz include the 6GHz frequency ranges considered for unlicensed operations by regulators (e.g., US 5.925–7.125 GHz, or European 5.925–6.425 GHz, or parts thereof) in its scope.

As 6425-7125MHz is within FR1 and as except for UEM and spurious emission requirement, lots of related requirements are band agnostic, therefore we propose jus to reuse the existing requirement, e..g channel bandwidth, ACLR, REFSENS, ACS, IBB, power dynamic range, maximum allowed power for 6.425-7.125GHz.

In addition, for UEM requirement, as similar RF hardware and output power between 4.9GHz and 6GHz, therefore maybe it is reasonable to reuse the UEM requirement defined for n79.

For spurious emission requirement, the spurious frequency range should be updated for 6GHz to limit the 5th harmonic of 6GHz to 26GHz.

Based on the above considerations, the IMT technology related parameters are proposed as following:

TABLE 1 template

IMT technology related parameters in [6.425-7.125] MHz 

	
	
	IMT 

	No.
	Parameter
	Base station
	Mobile station

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	TS 38.104 Table 5.3.2-1
	

	3
	Signal bandwidth (MHz)
	     OBW  99%
	

	4
	Transmitter characteristics
	N/A
	

	4.1
	Power dynamic range (dB)
	TS 38.104 6.3 and 9.2.2
	

	4.2
	Spectral mask (dB)
	TS38.104 6.6.4.2.2.1-2 and 9.7.4.2
	

	4.3
	ACLR 
	TS38.104 6.6.3 and 9.7.3.2 
	

	4.4
	Spurious emissions
	TS38.104 6.6.5 and 9.7.5.2 
	

	4.5
	Maximum output power
	TS 38.104 6.2 and 9.3.2 
	

	4.6
	Average output power
	46dBm per/20MHz and PA scaled up with simulation BW when system BW is higher than 20MHz  
	

	5
	Receiver characteristics
	N/A
	

	5.1
	Noise figure (dB)
	5 dB (macro)

10 dB (micro)

13 dB (pico/femto)
	

	5.2
	Sensitivity (dBm)
	TS 38.104 7.2 ,10.2 and 10.3.2
	

	5.3
	Blocking response 
	TS 38.104 7.4.2.2 and 10.5.2.2
	

	5.4
	ACS 
	TS 38.104 7.4.1.2 and 10.5.1.2
	

	5.5
	SINR operating range (dB)
	[-8-+25] extracted from LDPC MCS
	


Notes to the Table:

See 3GPP Document TS 38.104 v.15.8.0, § 5.3.2 Table 5.3.2-1. 

TABLE 2 template
Beamforming antenna characteristics for IMT in [6.425-7.125] MHz 

	
	
	Rural
	Macro suburban
	Macro urban
	Small cell outdoor/
Micro urban
	Small cell indoor/
Indoor urban

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain  (dBi)
	5
	5
	5
	5
	5

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	80º/65º
	80º/65º
	80º/65º
	[80º/65º]
	[80º/65º]

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30/30
	30/30
	30/30
	[30/30]
	[30/30]

	1.5
	Antenna polarization 
	±45º
	±45º
	±45º
	[±45º]
	[±45º]

	1.6
	Antenna array configuration (Row × Column)
	8x8
	8x8
	8x8
	[4x4]
	[2x2]

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5/0.9
	0.5/0.9
	0.5/0.9
	0.5/0.9
	0.5/0.9

	1.8
	Array Ohmic loss (dB)
	3
	3
	3
	3
	3

	1.9
	Conducted power (before Ohmic loss) per antenna element 
	33
	33
	33
	TBD
	TBD

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	120º
	120º
	120º
	TBD
	TBD


2.2. 10-10.5GHz
The current spectrum allocation for 10-10.5GHz is shown in the following table extracted from ITU Radio Regulation, it could be seen that in Fixed and mobile service is agreed as primary service in both Region 1 and Region 3. In the Region 2, RADIOLOCATION is still primary allocation in Region 2 except for some countries mentioned in footnotes and the Fixed and Mobile service was under petition in FCC and more information from FCC perspective after petition is welcome. In addition, it should be pointed out that whether this frequency range should be licensed or unlicensed is not clear yet (IMT identification mentioned in ITU RR), this might have big impacts on the BS class deployed in practice. In general, for licensed band, several BS class e.g. Wide-area, Medium range, Local-area etc could be deployed , however for unlicensed band, only medium range and local area BS could be deployed from coexistence perspective. It seems that more discussion on the usage of 10-10.5GHz are needed on the usage of licensed or unlicensed.
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Technically speaking, these maximum output power should be reduced slightly compared with 3.5GHz/4.9GHz as increasing frequency has impacts on the break voltage of PA. In addition, there are some microwave backhaul products operating at that frequency which RF components might be referred to, however the architecture for microwave backhaul link is quite different from NR BS which should also been taken into account. 

Conclusions
In this contribution, we shared initial inputs for 6.425-7.125GHz and 10.0-10.5GHz SID and some IMT parameters are suggested in the Section 2 and in addition, the proposal are made as following:

Proposal : more discussion on the usage of 10-10.5GHz are needed on the usage of licensed or unlicensed.  
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