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1. Introduction
WRC-23 agreed a WRC-27 agenda item 1.7 related to IMT. Working Party (WP) 5D is responsible for preparing the characteristics of terrestrial component of IMT for sharing and compatibility studies and a LS[1] is sent to RAN4 to ask for IMT parameters in following frequency bands
· 4 400-4 800 MHz;
· 7 125-8 400 MHz; and
· 14.8-15.35 GHz.
In last RAN4 meeting, the timeline of responding to ITU-WP 5D is approved for each frequency range as below R4-2403653:
· 4 400-4 800 MHz	Estimated date for completion: May 2024 (RAN WG4#111)
· 7 125-8 400 MHz	Estimated date for completion: August 2024 (RAN WG4#112)
· 14.8-15.35 GHz	Estimated date for completion: November 2024 (RAN WG4#113)
In this contribution, we focus on the discussion of terrestrial IMT parameters for new candidate IMT operation bands.
2. Discussion
· 4400-4800MHz: 
3GPP has defined NR band n79 including frequency range from 4400 to 5000MHz which just cover 4400-4800MHz. Currently, n79 has been commercially deployed in come countries and 3GPP specs has been widely used to test commercial BS minimum requirements before deployment. Therefore, the NR parameters specified in 3GPP could be used for ITU sharing studies. 
In the LS, WP-5D also welcome any latest information on the AAS radiation pattern implementations models. Currently, AAS BS is the typical commercial product type to provide better coverage and throughput. And sub-array model is also one choice for the AAS BS. In previous 2020, RAN4 has send out the sub-array antenna models to ITU WP-5D and this sub-array model is also captured into 3GPP RAN4 TR 38.803. such model is based on massive testing data from commercial BS. So this model could already reflect the latest information on the AAS radiation pattern implementations. 
Observation 1: the sub-array antenna model is based on testing of commercial BS and could reflect current AAS pattern information. 
Proposal 1: For 4400-4800MHz, WP-5D could reuse previous 3-6GHz parameters that RAN4 sent for WRC-23 preparation.  
In ITU LS, WP5D welcomes further confirmation whether the preset sub-array downtilt varies with the environment or not, what would be the range of values for this parameter and the associated environments and if multiple set of configurable preset sub-array downtilt per BS is foreseen in the future
	If providing specific technical AAS implementation parameters for the array-of-sub-arrays case, WP 5D would welcome: 
i)	The pre-set sub array tilt is understood as a parameter (a pre-tilt within the elements combined to form a sub array) that is used to focus the main beam below the boresight where a base station is intended to serve its UEs, similarly to the mechanical downtilt. Noticing that the mechanical downtilt of the BS antenna is environment (urban/suburban/rural) dependent, WP5D welcomes further confirmation whether the preset sub-array downtilt varies with the environment or not, what would be the range of values for this parameter and the associated environments and if multiple set of configurable preset sub-array downtilt per BS is foreseen in the future.



According to our deployment experience, the electrical pre-set is also environment dependent and is related to cell range, gNB height, etc, i.e. different for urban/suburban/rural environment. The legacy value in TR 38.803 is reasonable.
Observation 2: the electrical pre-set is also environment dependent and is related to cell range, gNB height, etc, i.e. different for urban/suburban/rural environment. The legacy value in TR 38.803 is reasonable.
· 7125-8400MHz: 
3GPP has defined NR band n104 including frequency range from 6425 MHz to 7125 MHz which is much near to 7125-8400MHz. Now there is no study of this new band, at first we could use the parameters of n104 as starting point. The suggestions for table 1 is listed as below. For this high frequency band, only AAS BS is feasible.
Proposal 2: the suggestions for 7125-8400MHz related parameters (table 1) are listed as below as starting point which is the same as what is defined for band n104.
IMT-2030 specification related parameters in 7125-8400 MHz
	No.
	Parameter
	Base station (AAS)
	Mobile station

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	100MHz (typical)
	100MHz (typical)

	3
	Signal bandwidth (MHz)
	Related to channel bandwidth, see 38.104 section 5.3.2
	Related to channel bandwidth, see 38.101-1 section 5.3.2

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	0dB
	56dB

	4.2
	Spectral mask (dB)
	see 38.104 section 6.6.4.2 for n104
	see 38.101-1 section 6.5.2.2 for n104

	4.3
	ACLR (dB)
	38dB
	26dB

	4.4
	Spurious emissions /out of band emissions
	 see 38.104 section 6.6.5
	see 38.101-1 section 6.5.3

	4.5
	Maximum output power (dBm)
	Defined by the conducted power per antenna element, 22dB for macro suburban, 22dB for macro urban, 16dB for small cell outdoor/micro urban, 9dB for small cell indoor/indoor urban
	23dBm

	
5
	Receiver characteristics
	
	

	5.1
	Noise figure (dB)
	6 dB (Wide Area BS)
11 dB (Medium Range BS)
14 dB (Local Area BS)
	9-13dB

	5.2
	Sensitivity (dBm)
	 see 38.104 section 7.2.2
	see 38.101-1 section 7.3.2 for band n104

	5.3
	Blocking response
	In-band blocking: see 38.104 section 7.4.2
Out-of-band blocking: see 38.104 section 7.5.2
	In-band blocking: see 38.101-1 table 7.6.2-4 for band n104
Out-of-band blocking: see 38.101-1 table 7.6.3-4 

	5.4
	ACS
	42dB
	32dB

	5.5
	SINR operating range (dB)
	As below



The following equations approximate the throughput over a channel with a given SINR (dB), when using link adaptation: 

where:
	S(SINR)	Shannon bound, S(SINR) =log2(1 + 10SINR/10) (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 256-QAM, 0.93 rate (DL) & 64-QAM, 0.93 rate (UL)



For the beam forming antenna characteristics, the sub-array modeling captured into TR 38.803 is based on testing of massive commercial BS. Considering antenna performance is much similar for a large frequency range and there is no commercial BS operating at 7125-8400MHz for further testing, it’s reasonable to assume the legacy sub-array antenna modeling is still applicable for this new band. 
Proposal 3: the legacy sub-array antenna modeling in TR 38.803 is still applicable for the band 7125-8400MHz.
3. Conclusions
In this contribution, terrestrial IMT parameters for new candidate IMT operation bands 4400-4800MHz and 7125-8400MHz are discussed with following observations and proposals.
Observation 1: the sub-array antenna model is based on testing of commercial BS and could reflect current AAS pattern information. 
Proposal 1: For 4400-4800MHz, WP-5D could reuse previous 3-6GHz parameters that RAN4 sent for WRC-23 preparation.
Observation 2: the electrical pre-set is also environment dependent and is related to cell range, gNB height, etc, i.e. different for urban/suburban/rural environment. The legacy value in TR 38.803 is reasonable.
Proposal 2: the suggestions for 7125-8400MHz related parameters (table 1) are listed as below as starting point which is the same as what is defined for band n104.
IMT-2030 specification related parameters in [7125-8400] MHz
	No.
	Parameter
	Base station 
(AAS)
	Mobile station

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	100MHz (typical)
	100MHz (typical)

	3
	Signal bandwidth (MHz)
	Related to channel bandwidth, see 38.104 section 5.3.2
	Related to channel bandwidth, see 38.101-1 section 5.3.2

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	0dB
	56dB

	4.2
	Spectral mask (dB)
	see 38.104 section 6.6.4.2 for n104
	see 38.101-1 section 6.5.2.2 for n104

	4.3
	ACLR (dB)
	38dB
	26dB

	4.4
	Spurious emissions /out of band emissions
	 see 38.104 section 6.6.5
	see 38.101-1 section 6.5.3

	4.5
	Maximum output power (dBm)
	Defined by the conducted power per antenna element, 22dB for macro suburban, 22dB for macro urban, 16dB for small cell outdoor/micro urban, 9dB for small cell indoor/indoor urban
	23dBm

	
5
	Receiver characteristics
	
	

	5.1
	Noise figure (dB)
	6 dB (Wide Area BS)
11 dB (Medium Range BS)
14 dB (Local Area BS)
	9-13dB

	5.2
	Sensitivity (dBm)
	 see 38.104 section 7.2.2
	see 38.101-1 section 7.3.2 for band n104

	5.3
	Blocking response
	In-band blocking: see 38.104 section 7.4.2
Out-of-band blocking: see 38.104 section 7.5.2
	In-band blocking: see 38.101-1 table 7.6.2-4 for band n104
Out-of-band blocking: see 38.101-1 table 7.6.3-4 

	5.4
	ACS
	42dB
	32dB

	5.5
	SINR operating range (dB)
	As below



Proposal 3: the legacy sub-array antenna modeling in TR 38.803 is still applicable for the frequency range 7125-8400MHz.
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