3GPP TSG-RAN WG4 Meeting #104-e	R4-2213335
Electronic Meeting, 15 – 26 Aug, 2022

Title:	R18 Discussion on the treatment of HIBS in bands 694-960MHz
Source:	OPPO
Agenda item:	10.19.3
[bookmark: _GoBack]Document for:	Approval


1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN Meeting #96, the work item on APT_600_MHz_NR_band was approved. 

Previously, TR38.886[1] was finalized by study item FS_NR_600MHz, where two adjacent non-3GPP services were discussed in coexistence scenarios, e.g. DTV service and Radio Astronomy Service (RAS).

This document presents a potential coexistence scenario with regard to the ongoing study in ITU-R WP5D of AI 1.4
2 Discussion
2.1 HIBS in ITU-R WP5D WRC-23
After WRC-19, a new agenda item 1.4 was developed and assigned to WP5D provisioned by Resolution 247 (WRC - 19) [2] to facilitate mobile connectivity in certain frequency bands below 2.7 GHz using high-altitude platform stations as International Mobile Telecommunications base stations (HIBS), e.g. 694-960MHz. It brought up novel coexistence scenarios as well as potential protection methods due to interference from HIBS.
Observation 1:        694-960MHz might be used for HIBS in ITU-R which will bring new coexistence scenarios with the APT 600MHz NR band.
The HIBS UE characteristics in 694-960MHz was captured in the working document towards a preliminary draft new report ITU-R M. [HIBS-CHARACTERISTICS] [2] as illustrated in TABLEs 1,2,3 and 4 below.
TABLE 1 Specification related parameters of HIBS (Base Station)
	
	
	HIBS (BS)

	No.
	Parameter
	694-960 MHz

	1
	Duplex method and transmission direction
	FDD/TDD, according to Table 5

	2
	Channel bandwidth (MHz)
	20 MHz

	3
	Signal bandwidth (MHz)
	>90% of channel bandwidth

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	0 dB conducted BS output power

	4.2
	Spectrum mask
	See Table 2

	4.3
	ACLR
	45 dB

	4.4
	Spurious emissions
	-13 dBm/-30 dBm(1)

	
5
	Receiver characteristics
	

	5.1
	Noise figure
	5 dB

	5.2
	Sensitivity
	-95.6 dBm

	5.3
	Blocking response
	-43 dBm

	5.4
	ACS
	37.6 dB

	5.5
	SINR operating range
	The SINR mapping function is given below.

	Note to the Table:
(1)	The measurement bandwidth is 100 kHz for frequencies between 30 MHz and 1 GHz, and 1 MHz for frequencies above 1 GHz, as indicated in Recommendation ITU-R SM.329, § 4.1. The choice between the two spurious emissions values of −13 dBm/-30 dBm should take into consideration specific national requirements and the studies with other services and applications, as the results of such studies may indicate which value is more appropriate to achieve compatibility. 


TABLE 2 Spectrum mask - HIBS (BS)
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 MHz  Δf < 5 MHz
	[image: ]
	100 kHz

	5 MHz  Δf < 10 MHz
	-14 dBm
	100 kHz

	10 MHz  Δf
	Spurious domain limits
	-

	Notes to the Table:
(1)	For AAS BS, the Over-The-Air (OTA) emission requirements measured as Total Radiated Power (TRP) are defined as the basic limits described in the Table plus 9 dB.
(2)	Δf is equal to f_offset minus half of the measurement bandwidth.



TABLE 3 Specification related parameters of UE served by HIBS
	
	
	UE served by HIBS

	No.
	Parameter
	694-960 MHz

	1
	Duplex method and transmission direction
	FDD/TDD, according to Table 1

	2
	Channel bandwidth (MHz)
	20 MHz

	3
	Signal bandwidth (MHz)
	>90% of channel bandwidth

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	63 dB

	4.2
	Spectrum mask
	See Table 4

	4.3
	ACLR
	30 dB

	4.4
	Spurious emissions
	-36 dBm/100 kHz (30 MHz ≤ f < 1000 MHz)
-30 dBm/MHz (1 GHz ≤ f < 12.75 GHz)

	
5
	Receiver characteristics
	

	5.1
	Noise figure
	9 dB

	5.2
	Sensitivity
	-91 dBm

	5.3
	Blocking response
	-44 dBm

	5.4
	ACS
	27 dB

	5.5
	SINR operating range
	The SINR mapping function is given below.



TABLE 4 Spectrum mask – UE served by HIBS
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0  Δf < 1 MHz
	–13 dBm
	0.2 MHz

	1 MHz  Δf < 5 MHz
	–10 dBm
	1 MHz

	5 MHz  Δf < 15 MHz
	–13 dBm
	1 MHz

	15 MHz  Δf < 25 MHz
	–25 dBm
	1 MHz

	Δf > 25 MHz
	Spurious domain limits
	-



Several ITU members have delivered their studies with respect to sharing studies between the ground component of IMT and HIBS operating in the 694-960 MHz frequency range in WP5D. The regulatory requirement of HIBS BS/UE would be ensured.
Observation 2:        BS/UE requirements for HIBS are under discussion in ITU-R and can be used as reference for preliminary discussion.
The UL frequency range regarding to Option B1 of WID APT 600MHz is 663-703MHz which will overlap with the above upcoming HIBS frequency bands. Therefore, for the administrations within APT region wishing to implement HIBS applications, the abovementioned BS/UE requirements need to be considered.
Observation 3:        In APT region, there will be an overlap of 5MHz between APT 600MHz and HIBS (698-960MHz), or an overlap of 80MHz between APT 600MHz+ band 28 and HIBS bands.
It may be possible for HIBS to employ the same band plans as used by ground based IMT networks. Table 5 shows the frequency arrangements of Recommendation ITU-R M.1036[5] in 694-960 MHz for existing bands for HIBS and those considered under WRC-23 agenda item 1.4 in accordance with Resolution 247 (WRC-19).
TABLE 5 HIBS frequency arrangements below 2.7 GHz 
(Frequency arrangements in Recommendation ITU-R M.1036)
	No.
	Frequency band
	Duplex mode

	
	Mobile station transmitter 
(MHz)
	Base station transmitter 
(MHz)
	

	A1
	824-849
	869-894
	FDD

	A2
	880-915
	925-960
	FDD

	A3
	832-862
	791-821
	FDD

	A4
	698-716
	728-746
	FDD

	
	716-728
	TDD

	
	776-793
	746-763
	FDD

	A5
	703-748
	758-803
	FDD

	A6
	698-806
	TDD

	A7
	703-733
	758-788
	FDD

	A8
	698-703
	753-758
	FDD

	A9
	733-736
	788-791
	FDD

	A10
	External
	738-758
	FDD

	A11 (harmonized with A7 and A10)
	703-733
External
	758-788
738-758
	FDD



In APT region, there is a footnote No. 5.313A stipulating APT region administrations to implement IMT as following: 
5.313A	The frequency band, or portions of the frequency band 698-790 MHz, in Australia, Bangladesh, Brunei, Darussalam, Cambodia, China, Korea (Rep. of), Fiji, India, Indonesia, Japan, Kiribati, Lao P.D.R., Malaysia, Myanmar (Union of), New Zealand, Pakistan, Papua New Guinea, the Philippines, the Dem. People’s Rep. of Korea, Solomon Islands, Samoa, Singapore, Thailand, Tonga, Tuvalu, Vanuatu and Viet Nam, are identified for use by these administrations wishing to implement International Mobile Telecommunications (IMT). This identification does not preclude the use of these frequency bands by any application of the services to which they are allocated and does not establish priority in the Radio Regulations. (WRC-19).

Proposal 1:             It is proposed to further consider the potential impact from HIBS defined in WRC AI 1.4 to this APT 600MHz WI when HIBS is introduced.

3 Conclusions
This paper discussed about the potential requirements deriving from ITU-R future conclusion with respect to HIBS UE characteristics in AI 1.4. And got the following conclusions.
Observation 1:        694-960MHz might be used for HIBS in  ITU-R which will bring new coexistence scenarios with the APT 600MHz NR band.
Observation 2:        UE requirements for HIBS are under discussion in ITU-R and could be used as reference for preliminary discussion.
Observation 3:        There will be an overlap of 9MHz between APT 600MHz and HIBS (694-960MHz), or an overlap of 85MHz between APT 600MHz+ band 28 and HIBS bands.

Proposal 1:             It is proposed to further consider the potential impact from HIBS defined in WRC AI 1.4 to this APT 600MHz WI when HIBS is introduced.
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