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1. Abstract
This contribution builds on previous work to define the B26 co-existence scenarios and the emission levels and now proposes a way forward to link these emission requirements in terms of applicable NS_0X values in the specification.  In this document we look at the current block allocation for the different regions, aligns the applicable channel bandwidths to define the appropriate NS values needed to support co-existence with legacy systems and proposed deployment. 
2. Background
In order to reduce the number of NS requirements it is proposed to consider the co-existence scenarios [1] based on following bands used; FCC, Band [27], Korea and Japanese as shown  below in figure 2-1
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Figure 2-1: Co-existence scenarios in different regions 
The key problem is how this should be specified in the specification and at the same time reducing the number of NS values? 
· Can we take account of existing operator holdings i.e. block edge is is 845MHz for B1?
· Can different regions co-existence be addressed with the same NS value?
· Can we consider a relaxation of the emission requirement for adjacent LTE band i.e. B[27] to avoid the need for NS values – approach taken for Japan? 
· Do we indicate some LTE channel bandwidth at specific frequency locations are not recommended due to OOBE and Rx blocking issues?  

2.1	FCC band plan 
In order to reduce the number of NS requirements  it is proposed to consider the co-existence based  on the general FCC band plan where, A11 (1MHz), A (10MHz), B (10MHz), A1 (1.5MHz) and B1 (2.5MHz) are the allocated spectrum blocks for the upper part of B26 or B5. This band plan currently supports; CDMA (1.23MHz), GSM850 (200 kHz) and WCDMA (5MHz). This band plan has been in existence since 1986 and since there are many 1G, 2G and 3G systems which utilize this band plan it proposed that we develop an emission profile that is aligned with channel bandwidth which are linked to above block allocations as a starting point as shown in figure 2-1 
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Figure 2.1-1: Options for FCC band plan deployment
 In [2] an emission requirement of -57dBm/6.25KHz is needed for protection of PSNB services starting at 851MHz which is a 2MHz from edge of operating band. Based on this emission value;
For A1 block spectrum; 845-846.5MHz (1.5MHz combined block)
a. 1.4 LTE with no applicable A-MPR or NS_OX requirements for FFS
For A + A1 block spectrum; 824-835MHz (11MHz combined block)
a. 5MHz LTE with no A-MPR or NS_OX requirements 
b. 10MHz LTE with no A-MPR or NS_OX requirements 

For B1 block spectrum; 846.5 –849MHz; (2.5MHz block)
a. 1.4MHz LTE at 847.75MHz can be supported with no A-MPR or NS_OX 

For B block spectrum; 835-845MHz (10MHz block)
a. 5MHz LTE at 837.5MHz no A-MPR or NS_OX requirements
b. 5MHz LTE at 842.5MHz requires small reduction in max RB or A-MPR for /> X RB allocation
c. 10MHz LTE at 840MHz required PUCCH offset solution can be supported with a moderately complex NS table. This lack of complexity is due to the guard band being 6MHz away from 851MHz. [Currently B13 support a channel bandwidth of 10MHz and a guard band of 2MHz so this B26 scenario is considerably better in terms of required A-MPR for the different regions in the A-MPR table]

One strong advantage of the above proposal of linking the blocks to specific channel bandwidth is this will also help to mitigate Rx blocking issues due to adjacent UL/DL narrow band deployment.  If operators want to deviate from the above proposal this can be addressed either by additional NS values or 
Carrier aggregation 

2.2 Band [27] plan 
B[27] deployment is considered for Region 2 non US deployment.  However, actual operator assignment and block allocation information is not available for B [27] as shown in figure 2.2-1 
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Figure 2.2-1: Options for B[27] deployment

Block allocation for B[27] is needed to address the UL/DL co-existence issues at 849 -851MHz (2MHz guard band) and 803-806MHz (3MHz guard band). For example it may not useful if we specify a tight protection requirement for protection of B27 but allow a relaxed protection requirement for the APT band. To address this lack of information the following options can be considered; 

a. Deploy only smaller channel bandwidth (1.4MHz) starting at 806MHz to mitigate blocking and OOBE issues for B26, B5 and the APT band. Noting smaller channel bandwidths will help to mitigate Rx blocking issues due to adjacent UL/DL deployment for all three operating bands
b. Define a default -50dBm/1MHz limit for protection of B[27] similar to other LTE protected bands
c. Define a default -35dBm/1MHz limit for the protection of B[27] based on the PSNB protection limit of -57dBm/6.25KHz but rescaled for a 1MHz measurement bandwidth. This emission target could also be a generic requirement when no PSNB system is deployed in the local geographical regions

2.3 Korea band plan 
Currently there is only a 2MHz guard band between a 10MHz LTE and 25 KHz TETRA PSNB system as shown in figure 2.3-1
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Figure 2.3-1: Options for B[27] deployment


For block spectrum; 839-849 MHz (10 MHz block)
a. 5MHz LTE at 846.5MHz centre frequency requires A-MPR/ NS_OX  - not supported
b. 5MHz LTE at 841.5MHz centre frequency requires A-MPR/ NS_OX  - not supported 
c. 10MHz LTE at 844MHz centre frequency with no applicable A-MPR or NS_OX requirements.  To address this issue would need a PUCCH offset solution for 3rd IMD emissions, similar to B13 to address specific field issues in certain cell deployment. 

For block spectrum; 824-839 MHz (15 MHz block)
a. 5MHz LTE at 836.5MHz centre frequency – not supported but will not require A-MPR/NS-0X
b. 10MHz LTE at 830.0MHz centre frequency  - not supported but should be ok with some RB reduction or small A-MPR
d. 15MHz LTE at 831.5MHz centre frequency. Since available guard band is 12 MHz and required guard band is ~ 13.5MHz this scenarios would require a moderate PUCCH offset solution for 3rd IMD. 
e. Best solution would be to deploy 5+5+5MHz or 10MHz + 5MHz

2.4 Japan band plan 
Currently there is only a 15MHz guard band between both UL/DL LTE operating bands as shown in figure 2.4-1. The protection requirements for B18 are specified as -40dBm/1MHz in terms of regulatory requirements. This emission requirement does not require a specific NS solution. The main problem is how this requirement is captured in the specification for B26
[image: ]
Figure 2.4-1: Options for Japan deployment

3 Way forward 
Based on the above observations we note the following requirements will now need to be addressed;
1. Two - three NS value are needed 
a) For FCC band plan for deployment of 10MHz LTE channel in B block for protection of PSNB at 851MHz 
b) For protection of B[27] at 851MHz. This emission target could also be a generic requirement when no PSNB system is deployed in the local geographical regions
c) For Korea band plan for deployment of 10MHz LTE channel in(839-849MHz) for protection of TETRA at 851MHz 
Note it is possible to combine a) and b) in terms of a single NS single value due to the different channel offset to FUL_high and still meet two different emission requirements this is ffs

2 Three emission value 
a) For protection of B18 (-40dBm/1MHz)
b) For protection of B[27] and where there is no PSNB deployment (-35dBm/1MHz) ?
c) For protection where there is PSNB deployment (-57dBm/6.25KHz) 

3 Specification text to indicate recommended channel bandwidth /channel locations
a. For countries following FCC band plan
b. For countries deploying B[27] Region 2 non US deployment

4 Reference 
[1]	R4-114593; Band 26 co-existence scenarios; Motorola Solutions
[2] 	R4-114592; Device to Device coexistence study for LTE E850 bands; Motorola Solutions 
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