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Abstract 
[bookmark: _Toc354623709]This document looks at the co-existence issues for B65 if harmonisation between Region 1 and Region 3 is desired and how it can be implemented in the specification. A TP is provided for TR36.861
1. Introduction
The benefits of adopting 90 MHz band plan for Region 3 are;
1. End users can use either B1/B65 if band support is signaled by the network.
2. Intra-band CA can be operated within 90x2 MHz frequency range.
3. Vendors can supply their products into both regions with single hardware and firmware portfolio

The main disadvantage is the possible complexity in adding an increased number of regional emission requirements. In this contribution we summarize the possible co-existence scenarios for B65 for different global regions and countries and how this can be implemented using a minimum number of NS_X signaled values.

1.1 Region 1
In Region 1 we need to consider two B65 co-existence scenarios; 
· Possible legacy concerns associated with B1 protecting the adjacent TDD bands; B33 and B34.  
· New scenarios associated with CEPT Report 65 and ECC/DEC/15(AA) where the TDD bands are re-positioned for new services;  Direct-Air-to-Ground Communications (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) in the frequency band 2010-2025MHz
In [1] we suggested that although it is not necessary for B65 to protect these new services deployed in the TDD spectrum it may be prudent to offer the same protection levels as currently offered today for B1 → B33 and B7 → B38 for these adjacent bands.  However, to maintain flexibility, it is proposed these proposed requirements would only be applicable when NS_X1 is signaled by the network and therefore under operator control. 
The proposed emission levels require a RB restriction of 54RB for 15 and 20MHz channel bandwidths to maintain parity with existing B1 devices. The proposed 5MHz restricted guard band is also in-line with a  Public Enquiry response that a guard band of 5 MHz in the upper part of 1900 – 1920MHz is required to protect the MFCN uplink from interference from the DA2G ground stations (GS) working in TDD mode.
Figure 1.1.1 shows the existence protection values for B1 and proposed protection values for B65 with NS_X1 being signaled by the network   
[image: ]
Figure 1.1-1: Proposed Protection levels for B65 
It is interesting to note a B1 will always have to provide a restricted RB solution in Region 1 whereas for a B65 device this is flexible and is under network control 

1.2 Korea
From [3] we note …, TTA would like to inform that ETRI and Korean mobile operators (LG Uplus, KT, and SKT) kicked off a collaborative R&D project for the terrestrial use of the bands 1980-2010MHz and 2170-2200MHz in Korea with the support of KCC (Korea Communications Commission). The main objective of the project is to provide an efficient frequency utilization plan for the terrestrial use of these bands in Korea, considering interference issues among adjacent terrestrial IMT band. In addition, the scope of the project includes technical solutions for coordination with adjacent administrations where the mobile satellite services are used in these bands. The interference analysis study will be conducted based on the terrestrial network equipment which will adhere to all 3GPP emission masks to protect adjacent band services. 
Therefore, the Korean requirements could follow the Region 1 requirements for B65 with the flexibility of NS signalling which form part of the Region 1 requirements 
1.3 Japan
In Japan, there are two regulatory requirements which relate to PHS and B34 protection for carrier located within the B1 operating band. These are as follows;
· PHS protection requirement: -41dBm/300kHz for 1884.5 – 1915.7MHz 
· Band 34 protection requirement: -50dBm/MHz for 2010 – 2025MHz 

B34 protection (2010-2025MHz)
The current Japan regulatory requirements for B34 protection were derived from 3GPP for B1.  No protection level is specified for carriers located within the MSS spectrum 1980-2010MHz.

PHS protection (188.5-1915.7MHz)
Currently, only B1 NS_05 has been specified to protect PHS and it initially applied for the frequency range between 1940–1980MHz.  This means that lower part of B1 (1920–1940 MHz) could not be fully utilized for large channel bandwidths. To address this problem PUCCH over-provisioning is required but which causes the lower B1 spectrum holder to discard valuable UL spectrum (i.e. 0-23 and 76-99 resource block allocation) which accounts for 46% of the total possible UL transmission configuration as shown below in Figure 1.3-1.
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Figure 1.3-1: Current B1 NS_05 and new B65 NS value for Japan PHS protection
If a new NS value can be specified for B65 to provide both PHS and B34 protection for carriers located within 1920-1940 using A-MPR than it is possible to use the spectrum lost with only simple PUCCH provisioning as shown below in Figure 1.3-2. 
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Figure 1.3-2: Current B1 NS_05 and new B65 NS value for Japan PHS protection

2 Summary 
Figure 2-1 shows the emission levels for the two applicable NS_X signalled values needed to support harmonisation between Region 1 and Region 3 (Korea and Japan)
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Figure 2-1: Emission level 
Table 2-1 show the two applicable NS_X signalled values needed to support harmonisation between Region 1 and some countries in Region 3 
Table 2-1: Emission level / NS values
	NS value
	Channel BW
	Victim system
	Emission target

	
	(MHz)
	(MHz)
	dBm)
	(BW)

	X1
	5,10.15. 20 
	1880-1900
	-40 
	 1MHz

	
	
	1900-1915
	-15.5
	5MHz

	
	
	1915-1920
	+1.6 
	1MHz

	
	
	2010-2015
	+1.6
	 1MHz

	
	
	2015-2025
	-15.5
	5MHz

	X2
	15. 20
	1884.5-1915.7 
	-41
	300KHz

	
	5,10,15, 20
	2015-2025
	-50 
	1MHz


3	TP for Annex A1 in TR36.861 (Harmonisation for other Regions)
It is proposed that the attached text proposal for TR 36.861 Annex A1	
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Annex A1: 	Harmonization for other Regions 

A1	Co-existence in other regions
The benefits of adopting 90 MHz band plan for Region 3 are;
4. End users can use either B1/B65 if band support is signaled by the network.
5. Intra-band CA can be operated within 90x2 MHz frequency range.
6. Vendors can supply their products into both regions with single hardware and firmware portfolio

The main disadvantage is the possible complexity in adding an increased number of regional emission requirements. In this contribution we summarize the possible co-existence scenarios for B65 for different global regions and countries and how this can be implemented using a minimum number of NS_X signaled values.

A1.1		Region 1
In Region 1 we need to consider two B65 co-existence scenarios; 
· Possible legacy concerns associated with B1 protecting the adjacent TDD bands; B33 and B34.  
· New scenarios associated with CEPT Report 65 and ECC/DEC/15(AA) where the TDD bands are re-positioned for new services;  Direct-Air-to-Ground Communications (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) in the frequency band 2010-2025MHz
In [1] we suggested that although it is not necessary for B65 to protect these new services deployed in the TDD spectrum it may be prudent to offer the same protection levels as currently offered today for B1 → B33 and B7 → B38 for these adjacent bands.  However, to maintain flexibility, it is proposed these proposed requirements would only be applicable when NS_X1 is signaled by the network and therefore under operator control. 
The proposed emission levels require a RB restriction of 54RB for 15 and 20MHz channel bandwidths to maintain parity with existing B1 devices. The proposed 5MHz restricted guard band is also in-line with a  Public Enquiry response that a guard band of 5 MHz in the upper part of 1900 – 1920MHz is required to protect the MFCN uplink from interference from the DA2G ground stations (GS) working in TDD mode.
Figure 1.1.1 shows the existence protection values for B1 and proposed protection values for B65 with NS_X1 being signaled by the network   
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Figure A1.1-1: Proposed Protection levels for B65 
It is interesting to note a B1 will always have to provide a restricted RB solution in Region 1 whereas for a B65 device this is flexible and is under network control 
	A1.2		Korea
From [3] we note …, TTA would like to inform that ETRI and Korean mobile operators (LG Uplus, KT, and SKT) kicked off a collaborative R&D project for the terrestrial use of the bands 1980-2010MHz and 2170-2200MHz in Korea with the support of KCC (Korea Communications Commission). The main objective of the project is to provide an efficient frequency utilization plan for the terrestrial use of these bands in Korea, considering interference issues among adjacent terrestrial IMT band. In addition, the scope of the project includes technical solutions for coordination with adjacent administrations where the mobile satellite services are used in these bands. The interference analysis study will be conducted based on the terrestrial network equipment which will adhere to all 3GPP emission masks to protect adjacent band services. 
Therefore, the Korean requirements could follow the Region 1 requirements for B65 with the flexibility of NS signalling which form part of the Region 1 requirements 
A1.3	Japan
In Japan, there are two regulatory requirements which relate to PHS and B34 protection for carrier located within the B1 operating band. These are as follows;
· PHS protection requirement: -41dBm/300kHz for 1884.5 – 1915.7MHz 
· Band 34 protection requirement: -50dBm/MHz for 2010 – 2025MHz 

B34 protection (2010-2025MHz)
The current Japan regulatory requirements for B34 protection were derived from 3GPP for B1.  No protection level is specified for carriers located within the MSS spectrum 1980-2010MHz.

PHS protection (188.5-1915.7MHz)
Currently, only B1 NS_05 has been specified to protect PHS and it initially applied for the frequency range between 1940–1980MHz.  This means that lower part of B1 (1920–1940 MHz) could not be fully utilized for large channel bandwidths. To address this problem PUCCH over-provisioning is required but which causes the lower B1 spectrum holder to discard valuable UL spectrum (i.e. 0-23 and 76-99 resource block allocation) which accounts for 46% of the total possible UL transmission configuration as shown below in Figure 1.3-1.
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Figure A1.3-1: Current B1 NS_05 and new B65 NS value for Japan PHS protection
If a new NS value can be specified for B65 to provide both PHS and B34 protection for carriers located within 1920-1940 using A-MPR than it is possible to use the spectrum lost with only simple PUCCH provisioning as shown below in Figure 1.3-2. 
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Figure A1.3-2: Current B1 NS_05 and new B65 NS value for Japan PHS protection

A1.4	Summary 
Figure A1.4-1 shows the emission levels for the two applicable NS_X signalled values needed to support harmonisation between Region 1 and Region 3 (Korea and Japan)
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Figure A1.4-1: Emission level 
Table 2-1 show the two applicable NS_X signalled values needed to support harmonisation between Region 1 and some countries in Region 3 
Table A1.4-1: Emission level / NS values
	NS value
	Channel BW
	Victim system
	Emission target

	
	(MHz)
	(MHz)
	dBm)
	(BW)

	X1
	5,10.15. 20 
	1880-1900
	-40 
	 1MHz

	
	
	1900-1915
	-15.5
	5MHz

	
	
	1915-1920
	+1.6 
	1MHz

	
	
	2010-2015
	+1.6
	 1MHz

	
	
	2015-2025
	-15.5
	5MHz

	X2
	15. 20
	1884.5-1915.7 
	-41
	300KHz

	
	5,10,15, 20
	2015-2025
	-50 
	1MHz
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