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1. Introduction
The ITU-R Working Party 5D's LS on the IMT-2030 parameters, intended for sharing and compatibility studies ahead of WRC-27 (Attachment 7.4 to 5D/134) [5], prompted RAN#103 to establish a specific study item aimed at addressing the responses [1]. Consequently, RAN4#110bis has initiated the study item's work, following the outlined plan:
	For the three frequency ranges, RAN WG4 identified the following estimated completion dates for the work:
•	4400 to 4800 MHz	Estimated date for completion: May 2024 (RAN WG4#111)
•	7125 to 8400 MHz	Estimated date for completion: August 2024 (RAN WG4#112)
•	14800 to 15350 MHz	Estimated date for completion: November 2024 (RAN WG4#113)



In April 2024, RAN4#110bis commenced discussions regarding the other two frequency ranges alongside the nearly completed efforts on the 4400 – 4800MHz range [3][4], leading to a consensus on an agreed WF [2].
This contribution presents our perspectives on IMT parameters applicable to the frequency range of 14800 to 15350 MHz, starting from the conclusions reached in the previous meeting [2]. Additionally, a preliminary draft LS is appended to this contribution.
2. Discussion
For the third frequency range, the agreed WF in RAN4#110bis identified the following open issues at first:
	Issue 3-1 Common understanding on UE antenna array options
· Option 1: “UE beamforming” (FR2 like)
· Assumed to be FR2 like UE, with two panels similar to Rel-14 NR study 38.803
· Analogue like beamforming
· Option 1a: 2x2 antennas per panel
· Option 2: FR1 like
· Assumed to be FR1 like UE with more than one TX/RX antenna
· Isotropic antennas
· Option 2a: 2 TX
· Option 2b: 4 TX
· Option 2c: 4 RX
· Option 2d: 6 RX
· Option 2e: 8 RX

Issue 3-2 Initial deployment scenarios
· Option 1: Follow 38.921
· Indoor 20m ISD
· [0.2 - 0.45]km Urban
· [<=0.9]km sub-urban
· Option 2: 38.803 FR2 assumptions
· Indoor
· Dense Urban
· Urban macro
· Other options such as smaller ISD not precluded depending on antenna array assumptions

Issue 3-3 Initial coordinated operation 
· Option 1: 
· Co-ordinated for indoor
· Both co-ordinated and un-co-ordinated for outdoor

Issue 3-4 Initial views on BS array size 
· Option 1: 1024 elements
· Option 2: 2048 elements
· Option 3: Other sizes

Issue 3-5 Initial views on BS sub-array architecture
· Option 1: No sub-arrays
· Option 2: Sub array size 2
· Option 3: Sub array size 3
· Option 4: Sub-array size 4
· Option 5: Sub-array size 6
· Option 6: Sub-array size 8
· Option 7: Sub-array size 12 




The radio propagation characteristics of the 14.8 to 15.35 GHz frequency range necessitate specialized considerations for UE. UEs operating within this frequency range should emulate the attributes of an FR2-1 UE to effectively manage propagation challenges. This alignment ensures that the UE is equipped to mitigate signal attenuation, reflections, and other propagation-related issues, thereby enhancing overall reliability and quality. Hence, it is natural to consider Option 1 (FR2 like) as the assumptions on UE’s antenna array options.
Proposal 1: RAN4 to take Option 1 (“UE beamforming” FR2-like) as the common understanding on UE’s antenna array options for the frequency range 14.8 – 15.35 GHz and Option 2 (TR 38.803) as the initial deployment scenarios.
Regarding the BS antenna array architecture and size, for base stations (BS) operating within the 14.8-15.35GHz frequency range, the choice of employing 1024 antenna elements strikes a pragmatic balance between performance aspirations and implementation constraints. We believe that this number offers sufficient spatial diversity and beamforming capabilities to meet the demands of high-frequency communication, while also ensuring feasibility in terms of hardware complexity, power consumption, and cost-effectiveness. By adhering to this balanced approach, BS operators can maximize the benefits of antenna array technologies without overburdening their deployment and maintenance resources. One possible architecture is 8 x 16 dual polarized sub arrays with each sub-array consisting of 4 antenna elements. 
Proposal 2: Take 8 x 16 dual-polarized sub-arrays with each sub-array consisting of 4 antenna elements, resulting in 1024 antenna elements in total for BS antenna array architecture.
Proposal 3: Consider the Annex as the third reply LS to WP5D for the frequency range 14800 – 1535MHz.
3. Conclusion
This contribution provides our further considerations on IMT parameters relevant for frequency range 14800 to 15350 MHz with the following proposals and the proposed corresponding draft reply LS on IMT parameters relevant for this frequency range in Annex.
Proposal 1: RAN4 to take Option 1 (“UE beamforming” FR2-like) as the common understanding on UE’s antenna array options for the frequency range 14.8 – 15.35 GHz and Option 2 (TR 38.803) as the initial deployment scenarios.
Proposal 2: Take 8 x 16 dual-polarized sub-arrays with each sub-array consisting of 4 antenna elements, resulting in 1024 antenna elements in total for BS antenna array architecture.
Proposal 3: Consider the Annex as the third reply LS to WP5D for the frequency range 14800 – 1535MHz.
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Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	-

1	Overall description
RAN WG4 received the incoming LS from ITU-R Working Party 5D on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-27 (Att. 7.4 to 5D/134) and would like to thank for the opportunity to give input in this topic. 
[bookmark: _Hlk530081091]The bands within 14800 to 15350 MHz is part of what in 3GPP is defined as Frequency Range x (FRx) and the 5G RF parameters for the bands are specified in 3GPP specifications TS 38.104 for the BS and TS 38.101-1 for the UE. 
The recommended IMT-2030 specification-related parameters for bands between 14800 to 15350 MHz  are given in Annex 1 of this LS.  
The recommended IMT-2030 antenna characteristics for bands between 14800 to 15350 MHz are given in Annex 2 of this LS. 

The information as attached for the frequency range 14800 to 15350 MHz can be sent to ITU-R WP5D.
2	Actions
To ITU-R WP5D 
ACTION: 	3GPP RAN4 asks 3GPP RAN to take the above information on 14800 to 15350 MHz system parameters.

3	Dates of next TSG RAN WG 4 meetings
TSG-RAN4 Meeting #112	Maastricht, NL				19-22 August
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ANNEX 1
[bookmark: _Hlk530081182]IMT-2030 specification-related parameters for bands between 14800 and 15350 MHz
Table 1: IMT-2030 specification related parameters in 14800-15350 MHz
	No.
	Parameter
	Base station 
(AAS)
	Mobile station

	1
	Duplex Method
	TDD
	TDD

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

	3
	Signal bandwidth (MHz)
	Derived from 
Channel Bandwidth, see [1], § 5.3.2.
	Derived from Channel Bandwidth, 
see [2], § 5.3.2.

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	24.2dB for 200MHz CBW and 60kHz SCS
	56dB.
Max EIRP=43dBm for PC3, and -13dBm min EIRP for PC3

	4.2
	Spectral mask (dB)
	Category A: (Note 1)
See table 1B 
(ΔfOBUE = 1500 MHz)
Category B: (Note 1)
See table 1C 
(ΔfOBUE = 1500 MHz)
	See Table 1D

	4.3
	ACLR (dB)
	[30] dB 
Depends on Co-existence 
	[20/19]dB

	4.4
	Spurious emissions /out of band emissions
	Category A: (Note 1)
See [1], § 9.7.5.3, Table 9.7.5.3.2.2-1.
Category B: (Note 1) 
See [1], §9.7.5.3, Table 9.7.5.3.2.3-1.
Step frequencies for operating band in14800 and 15350 MHz, See Table 1E
	See [2], §6.5.3.

	4.5
	Maximum output power (dBm)
	It depends on declaration, for typical EIRP for BS, see the below Table 4.
	Max EIRP=43dBm for PC3
Max TRP = 23dBm for PC3

	
5
	Receiver characteristics
	
	

	5.1
	Noise figure (dB)
	8 dB (Macro cell scenario)
13 dB (Micro cell scenario)
16 dB (Indoor small cell scenario)
	10 dB

	5.2
	Sensitivity (dBm)
	see [1], § 10.3.3.
Table 10.3.3-1 for FR2-1,
May be EISREFSENS_50M need to be updated for this 14.8-15.35GHz.
	referring to TS 38.101-2

	5.3
	Blocking response
	In band blocking:
See [1], § 10.5.2.3, 
Table 10.5.2.3-1 for FR2-1.
Out of band blocking:
See [1],  § 10.6.3,
Table 10.6.3.1-1 for FR2-1

	In band blocking:
 See below Table 1F. 

Spurious response
See [2], § 7.9 ,
Table 7.9-1

	5.4
	ACS
	depends on co-exist simulation
may be [27]dB, since 24dB ACS for 24.25 – 33.4 GHz BS
23 dB ACS for 37 – 52.6 GHz BS
	depends on co-exist simulation
may be [x]dB.

	5.5
	SINR operating range (dB)
	See below “SINR operating range and mapping function”



References used in the Table:
[1]	3GPP TS 38.104 v.18.5.0, “NR; Base Station (BS) radio transmission and reception”.
[2]	3GPP TS 38.101-2 v.18.5.0. “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”


   TABLE 1B

Table 9.7.4.3.2-1: OBUE limits applicable in the frequency range  14.8 - 15.35  GHz
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 37 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 45 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 



 
Where, 
-	f is the separation between the contiguous transmission bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the contiguous transmission bandwidth edge.
-	f_offset is the separation between the contiguous transmission bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE=1500MHz.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.


                                                                              TABLE 1C
Table 9.7.4.3.3-1: OBUE limits applicable in the frequency range 14.8 - 15.35 GHz
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 37 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – 45 dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 35 dB, -10 dBm))
	10 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.





TABLE 1D
Mobile station Spectral mask for 14.8 - 15.35 GHz operation
	
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-6
	-6
	-6
	-6
	1 MHz 

	 5-10
	-14
	-6
	-6
	-6 
	1 MHz

	 10-20
	-14
	-14
	-6
	-6
	1 MHz

	 20-40
	-14
	-14
	-14
	-6
	1 MHz

	 40-80
	-14
	-14
	-14
	-14
	1 MHz

	 80-100
	-14
	-14
	-14 
	-14 
	1 MHz

	 100-160
	
	-14
	-14
	-14
	1 MHz

	 160-200
	
	-14
	-14
	-14
	1 MHz

	 200-400
	
	
	-14
	-14
	1 MHz

	 400-800
	
	
	
	-14
	1 MHz



 TABLE 1E
Step frequencies for defining the BS radiated Tx spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	nx
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1:	Fstep,X are based on ERC Recommendation 74-01 [19], Annex 2.
NOTE 2:	Fstep,3 and Fstep,4 are aligned with the values for ΔfOBUE =1500MHz.




    TABLE 1F
In band blocking requirements for UE
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for  14.8 - 15.35 GHz operation
	dBm
	REFSENS + [35.5+2] dB
	REFSENS + [35.5+2]  dB
	REFSENS + [35.5+2]  dB
	REFSENS + [35.5+2]  dB

	FInterferer (offset)
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	






SINR operating range and mapping function
The following equations approximate the throughput over a channel with a given SINR, when using link adaptation:



Where:	
S(SINR)	Shannon bound, S(SINR) =log2(1+SINR) [bps/Hz]
		Attenuation factor, representing implementation losses
SINRMIN  	Minimum SINR of the code set, dB
SINRMAX 	Maximum SINR of the code set, dB

The parameters α, SINRMIN and SINRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 2 represent a baseline case, which assumes: 
· 1:1 antenna configurations
· AWGN channel model 
· Link Adaptation (see table 2 for details of the highest and lowest rate codes)
· No HARQ
Table 2: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α
	0.6 
	0.4 
	Represents implementation losses 

	SINRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SINRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 
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ANNEX 2
[bookmark: _Hlk37448308]Antenna characteristics for IMT-2030 base stations 
for bands between 14800 and 15350 MHz
An extended version of the AAS array antenna model is created to support vertical sub-array geometries with fixed sub-array down-tilt. The model equations are summarized in Table 3. 
Table 3: Extended AAS model 
	Description
	Equation

	Peak normalized element radiation pattern
	


	Peak gain normalized element radiation pattern
	

	Sub-array excitation
	

	Sub-array radiation pattern
	
, where

Where Msub is in Table 4, row 1.7a

	Array excitation
	
Where M and N is corresponding to (Row × Column) in Table 4, row 1.6.

	Composite array radiation pattern
	
, where

Where M and N is corresponding to (Row × Column) in Table 4, row 1.6.





Table 4: Beamforming antenna characteristics for IMT-2030 in 14800-15350 MHz 
	
	
	Rural macro
(If it’s available)
	Suburban macro
	Urban macro
	Urban small cell (outdoor)/Micro cell 
	Indoor 
(small cell)

	1
	Base station antenna characteristics

	1.1
	Antenna pattern 
	Table 3
	Refer to Recommendation ITU-R M.2101
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain (dBi) (Note 2)
	N/A
	6.4
	6.4
	5.5
	5.5

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	N/A
	90º for H
65º for V
	90º for H
65º for V
	90º for H
90º for V
	90º for H
90º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	N/A
	30 for both H/V
	30 for both H/V
	30 for both H/V
	30 for both H/V

	1.5
	Antenna polarization 
	N/A
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º

	1.6
	Antenna array configuration (Row × Column) (Note 4)
	N/A
	8 × 16 sub-arrays
	8 × 16 sub-arrays
	8 × 8 elements
	4 × 4 elements

	1.7
	Horizontal/Vertical radiating element/sub-array spacing, dh /dv 

	N/A
	0.5 of wavelength for H, 2.8 of wavelength for V
	0.5 of wavelength for H, 2.8 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	0.5 of wavelength for H, 0.5 of wavelength for V

	1.7a
	Number of element rows in sub-array, Msub
	N/A
	4
	4
	1
	1

	1.7b
	Vertical radiating element spacing in sub-array, dv,sub
	N/A
	0.7 of wavelength of V
	0.7 of wavelength of V
	N/A
	N/A

	1.7c
	Pre-set sub-array down-tilt, θsubtilt (degrees)
	N/A
	3
	3
	0
	0

	1.8
	Array Ohmic loss (dB) (Note 2)
	N/A
	2
	2
	2
	2

	1.9
	Conducted power (before Ohmic loss) per antenna element/sub-array (dBm) 
	N/A
	28(Note 3a)  
	28(Note 3b)
	16(Note 3c)
	9(Note 3d)

	1.10
	Base station horizontal coverage range (degrees)
	N/A
	120
	120
	120
	N/A (Note 6)

	1.11
	Base station vertical coverage range (degrees) (Note 1) 
	N/A
	90-100
	90-100
	90-120
	N/A

	1.12
	Mechanical downtilt (degrees) 
	N/A
	6
	6
	10
	N/A

	1.13
	Maximum base station output power/sector (e.i.r.p.) (dBm)
	N/A
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	



Note 1:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
Note 2:	The element gain in row 1.2 includes the loss given in row 1.8 and is per polarization.
Note 3a:	The conducted power per sub-array assumes 8x16x2 sub-arrays (i.e. power per +45º /-45º  polarized sub-arrays). 
Note 3b:	The conducted power per sub-array assumes 8x16x2 sub-arrays (i.e. power per +45º /-45º  polarized sub-arrays).
Note 3c: The conducted power per element assumes 8x8x2 sub-arrays (i.e. power per +45º /-45º  polarized elements).
Note 3d: The conducted power per element assumes 4x4x2 sub-arrays (i.e. power per +45º /-45º  polarized elements).
Note 4:	8 × 16 sub-arrays means there are 8 vertical and 16 horizontal radiating sub-arrays, 8× 8 elements means there are 8 vertical and 8 horizontal radiating elements, and  4× 4 elements means there are 8 vertical and 8 horizontal radiating elements. 
Note 5:   For the case of 4 elements per sub array, dv will be 2.8 wavelengths. 
Note 6: The boresight direction is perpendicular to the ceiling

_____________


