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1 Introduction

At last RAN4 #82bis meeting, the co-existence study works on 450MHz-470MHz frequency band from CCSA (China Communications Standards Association) have been introduced, and the results of co-existence between 450MHz LTE band and different non-IMT systems including Radio train dispatching system, Railway LTE-R system, and Broadcasting TV systems were discussed as well [1]. 
And the band arrangement of 450-455MHz (UL)/460-465MHz (DL) and band number 73 are approved [2] [3].
The present document is an additional information for existing co-existence study on LTE 450MHz band in Region 3, which mainly introduces the co-existence with 440MHz-450MHz systems as a supplement .  

2 Discussion
I. Introduction of ITU Radio Regulation (2016)

According to Article 5 of the Radio Regulations, FIXED and MOBILE (except aeronautical mobile) services having a primary allocation, and Radiolocation service has a secondary allocation in Region 1, 2 and 3 in the Section IV– Table of Frequency Allocations as below. 

And in Region 3 (especially China and India), the band 450-460 MHz is also allocated to the aeronautical radio navigation service (radio altimeters) on a secondary basis. Thus, there is no necessity for co-existence study of secondary service with primary service which are already assigned or may be assigned at a later date, as mentioned in Section II Categories of service and allocation. 

Therefore, it only needs to be considered sharing studies between IMT and FIXED and MOBILE services in the adjacent 440-450MHz. And the results can be found in ITU-R M.2110 report, which indicate that sharing studies between IMT (Family of technologies which includes LTE, CDMA450…) and radio navigation, radio location service in the adjacent 440-450 MHz are domestic issues, and it is can be well coordinated via local regulations of the related administrative departments. Besides, the adjacent compatibility including primary or secondary allocation if there is really an issue between countries is also feasible. 
Table1: Section IV – Table of Frequency Allocations
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Note 1：5.269 Different category of service: in Australia, the United States, India, Japan and the United Kingdom, the

allocation of the bands 420-430 MHz and 440-450 MHz to the radiolocation service is on a primary basis (see No. 5.33).

Note 2：5.270 Additional allocation: in Australia, the United States, Jamaica and the Philippines, the bands 420-430 MHz

and 440-450 MHz are also allocated to the amateur service on a secondary basis.

Note 3：5.271 Additional allocation: in Belarus, China, India, Kyrgyzstan and Turkmenistan, the band 420-460 MHz is also allocated to the aeronautical radio navigation service (radio altimeters) on a secondary basis. (WRC-07)

Note 4：5.284 Additional allocation: in Canada, the band 440-450 MHz is also allocated to the amateur service on a

secondary basis.

Note 5：5.285 Different category of service: in Canada, the allocation of the band 440-450 MHz to the radiolocation

service is on a primary basis (see No. 5.33).

Note 6：5.286 The band 449.75-450.25 MHz may be used for the space operation service (Earth-to-space) and the space

research service (Earth-to-space), subject to agreement obtained under No. 9.21.

II. Sharing studies summary in ITU-R M.2110 report 

Agenda item 1.4 of the 2007 World Radio communication Conference (WRC-07) calls upon the ITU-R “...to consider frequency-related matters for the future development of IMT‑2000 and systems beyond IMT‑2000 taking into account the results of ITU‑R studies in accordance with Resolution 228 (Rev.WRC‑03). Resolution 228 (Rev.WRC‑03) resolves that the ITU-R should undertake among other studies, “...sharing and compatibility studies with services already having allocations in potential spectrum for the future development of IMT‑2000 and systems beyond IMT‑2000 taking into account the needs of other services.” 


As part of its responsibility to provide the text to the CPM for Agenda item 1.4, Working Party 8F is studying several candidate bands for IMT systems including the 450-470 MHz band. And it has developed a report "ITU-R M.2110 Sharing studies between radio communication services and IMT systems operating in the 450-470 MHz band."

In this report, sharing studies between one member of the IMT family, i.e. IMT-2000 CDMA multi-carrier (CDMA-MC), operating in the 450-470 MHz band and the radio communication services having a primary allocation in Section IV of Article 5 of the Radio Regulations (RR) – Table of Frequency allocations in the 450-470 MHz band and in the adjacent 420-450 MHz and 470-480 MHz bands – were conducted. The study evaluated the feasibility of sharing between IMT (CDMA450) system and radiolocation services, mobile, fixed, and/or broadcasting services in the above mentioned bands.


The feasibility of certain scenarios is subject to a tradeoff between technical, regulatory and economical factors. In this Report different points of view have been reflected which correspond to different trade off choices. The views are by no means excluding other points of views. The conclusions below reflect only the studies made in this Report. The results of the study are summarized in the following tables corresponding to each scenario evaluated.

TABLE 2: Results of the study of fixed and mobile service base stations 
interfering with IMT (CDMA450) base station

	Fixed and mobile systems
	IMT base station

	
	Separation distance
	Separation distance/ filtering

	GMSK based fixed system (FS)
	53.86 km
	1.6 km/70 dB

	DQPSK based fixed system (FS) – IF BW = 0.3 MHz
	105.45 km
	3 km/70 dB

	DQPSK based fixed system (FS) – IF BW = 3.14 MHz
	116.92 km
	3.4 km/70 dB

	16-QAM based fixed system (FS)
	132.73 km
	3.9 km/70 dB

	32-QAM based fixed system (FS) – IF BW = 0.15 MHz
	63.81 km
	1.9 km/70 dB

	32-QAM based fixed system (FS) – IF BW = 1.6 MHz
	94.43 km
	2.8 km/70 dB

	Point-to-multipoint systems (P-MP)
	71.32 km
	2 km/70 dB

	FM
	21.45 km
	1 km/60 dB

	TETRA
	25.6 km
	1 km/60 dB

	NMT
	49.14 km
	1 km/70 dB

	Trunked land mobile systems – analog FM
	43.14 km
	1 km/70 dB

	Trunked land mobile systems – digital/C4FM
	38.6 km
	1 km/70 dB

	Trunked land mobile systems – digital/BPSK/QPSK/8-PSK/16-QAM
	112 km
	3 km/70 dB



The results indicate that coexistence between IMT base stations and the various fixed and mobile service base stations may be a challenge even with the use of significant filtering to provide the required attenuation. While the separation distance between the two systems is significantly reduced if a filter at the  IMT base station receiver can provide at least 60 dB-70 dB rejection of the unwanted emissions, the value of the separation distance may be large to permit coexistence in a few cases. Other possible mitigation measures are available that could be used to decrease the possibility of harmful interference even further, such as the use of guard bands and/or disabling of one or more IMT carriers.

TABLE 3: Results of the study of IMT (CDMA450) base station interfering
with fixed and mobile systems

	Fixed and mobile systems
	IMT  base station

	
	Separation distance
	Separation distance/ filtering

	GMSK based fixed system (FS)
	146.1 km
	2.4 km/80 dB

	DQPSK based fixed system (FS) –
IF BW = 0.3 MHz
	212.8 km
	3.6 km/80 dB

	DQPSK based fixed system (FS) –
IF BW = 3.14 MHz
	142.9 km
	2.3 km/80 dB

	16-QAM based fixed system (FS)
	219.2 km
	3.7 km/80 dB

	32-QAM based fixed system (FS) –
IF BW = 0.15 MHz
	231.7 km
	4 km/80 dB

	32-QAM based fixed system (FS) –
IF BW = 1.6 MHz
	203.4 km
	3.47 km/80 dB

	Point-to-multipoint systems (P-MP)
	41 km
	1.7 km/60 dB

	FM
	13 km
	1.2 km/40 dB

	TETRA
	69.8 km
	1 km/80 dB

	NMT
	46.7 km
	2 km/60 dB

	Trunked land mobile systems – analog FM
	61.3 km
	1 km/80 dB

	Trunked land mobile systems – digital/C4FM
	51.2 km
	1.2 km/70 dB

	Trunked land mobile systems – digital/BPSK/QPSK/8-PSK/16-QAM
	175.9 km
	3 km/80 dB



The results indicate that coexistence between IMT base stations and the various fixed and mobile service base stations may be a challenge even with the use of significant filtering to provide the required attenuation. While the separation distance between the two systems is significantly reduced if a notch filter at the IMT base stations transmitter can provide at least 60 dB to 80 dB attenuation of the unwanted emissions, the value of the separation distance may be large to permit coexistence in few cases. Other possible mitigation measures are available that could be used to decrease the possibility of harmful interference even further, such as the use of guard bands and/or disabling of one or more IMT carriers.
3 Conclusion
No additional co-existence requirements are needed in 3GPP for IMT/LTE 450MHz of region 3. It’s feasible for adjacent frequency coexistence of IMT/LTE450 system with other adjacent systems, by adopting suitable distance isolation or other regional solutions.
Proposal 1: The conventional 3GPP requirements on UE/BS emissions (ACLR, general SEM, and spurious emissions) are suitable for the UE/BS operating in the IMT/LTE 450 band [4]. No additional requirements are imposed to offer protection to services operating in adjacent or nearby spectrum.
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