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1 Introduction
This document is presented as a discussion paper to evaluate the need for a new operating band to support block B and block C in the lower 700MHz band. This new operating band would be in addition to that in [1], for UTRA Band XII which supports Block A, Block B and Block C. The rationale for this new band is to address possible co-existence issues with High power TV broadcast transmission in Channel 51 and other broadcast transmission in channel 55 (Block D) and channel 56 (Block E). 

This document provides some of the rationale for this new band and a draft TP for discussion. These discussions should also encompass the future role of Band 12 in terms of either; following the same approach as UTRA in supporting  Bands A, B and C, or be limited to Block A and B, in order to complement the proposed new band.   In this case, inputs from the relevant spectrum stake holders, would be useful before a final decision can be made
A draft TP is provided for TS36.101 for this new band 15. This is in order to show how this could be implemented in the specification
2 Background

The FCC channel plan and 3GPP UTRA plan [1] is provided below;
Figure 2-1 FCC channel plan and UMTS Band X11
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Band XII includes both A block (2x6MHz), B block (2x6MHz) and C block (2x6MHz). Using the FCC channel plan as a base line we note;
a) Per FCC, ERP for channel 51 can be between 500 KW (87 dBm) and 5MW (97 dBm). According to the FCC site (using the stringent mask) emissions must be attenuated 47 dB at the channel edge and no less than 76dB at a 3MHz offset.
· As A block (Channel 52) is adjacent to Digital TV (channel 51) this would result in a high level of out of band emission into  channel 51 (A block) and would place stringent requirements on the adjacent Rx and ACLR performance for a eNodeB operating in the same geographical area. In this case deployment of channel 52 (A block) site would need to be conditioned on the site location of a high power channel 51 transmitter.
b)  For a UE operating in a Band 12 configuration (A+ B+ C), this would result in a significant in-band power when roaming near a channel 51 broadcast transmitter since limited RF filtering would be available for the adjacent Channel 51 if A block is part of the operating bandwidth. This large in band power would intermod with an existing UE transmission in block A, B and C to generate spurious emission (2F1-F2) in other parts of the 700 MHz spectrum. The key issue for Tx IM is the level of the DTV Channel 51 wideband signal that would be present at the UE antenna port based on a reasonable deployment scenario 
c) As shown in figure 2-1, there may be some impact performance from high broadcast transmission for channel 55/56 for UE supporting Band 12 (A+ B+ C)as since limited RF filtering would be available to provide adequate UE Rx out of band blocking rejection if A block part of the operating band. Again, the magnitude of this problem is a function of the operator’s deployment scenario. 

3 Proposal for discussion 
In order to address the co-existence issues highlighted in section 2 an additional EUTRA band [15] could be created as shown in figure 2.1-1 below
 Figure 3-1 Band 15 proposal for Lower 700 MHz
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3.1 Impact on Tx IMD and Rx blocking
Based on the operating band in Figure 2.1-1 additional  front end RF filtering would be provided by the duplex filter in lieu of block A as shown above in figure 3.1-1 below for both TX IMD and Rx out of band blocker performance 
Figure 3.1-1 Channel 52 and 57 used as filter transition 


3.2 Impact of duplex performance
The duplex distance for both band 12 (A+ B+ C) and Band 15 (B+C) is shown below in figure 3.2-1. In this case the duplex gap would increase from 12MHz for Band 12 to 18MHz and Band 15 would start to resemble Band V in terms of duplex gap, so we would expect an improvement in terms of Rx sensitivity and Tx output power for Band 15. 
Figure 3.2-1 impact on channel plan on duplex gap
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3.3 Impact of channel bandwidth / self interference 

Self interference is a function of, Tx – Rx spacing, duplex filter performance, Tx power and transmitted RB(s). For a fixed duplex gap the self interference increases with channel bandwidth, transmit power and RB allocation.  However, as the same TX-RX spacing is maintained, we would not expect a significant difference in desense performance for either band 12 or band [15]. 
3.4 Implementation aspects of adding a new operating band

All though there appears to be merit in terms of co-existence performance for the addition of a new operating, the number of operating bands a UE terminal would need to support would increase and some practical limitations may be necessary to reduce implementation complexity. In this scenario roaming between band 12, 13, 14 and 15 could be impacted depending on the number of E-UTRA support bands a UE could support.
4 Proposal / Conclusions 
This document provides some of the rationale for this new band 15], and how this could be formulated in the specification for the Lower 700 MHz. A TP draft proposal for E-UTRA operating band is provided
As part of the discussions for band 15 we would welcome further discussion on E-UTRA band 12.  In this case it is not clear if Band 12 should  be aligned with UTRA Band XII to include Blocks A, B and C or just be limited to Block A and B.. Therefore, we propose to maintain the TBD status until this aspect is clarified. 

-------- Start of draft TP for TS36.101 ----------------

5.1
General

The channel arrangements presented in this clause are based on the frequency bands and channel bandwidths defined in the present release of specifications.

NOTE:
Other frequency bands and channel bandwidths may be considered in future releases.
5.2
Frequency bands

E-UTRA is designed to operate in the frequency bands defined in Table 5.2-1.

Table 5.2-1 E-UTRA frequency bands

	E-UTRA Band
	Uplink (UL)
eNode B receive
UE transmit
	Downlink (DL)
eNode B transmit 
UE receive
	UL-DL Band separation
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	FDL_low - FUL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	130 MHz
	FDD

	2
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	20 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	20 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	355 MHz
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	20 MHz
	FDD

	6
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	35 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	50 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	10 MHz
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	60 MHz
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	340 MHz 
	FDD

	11
	1427.9 MHz 
	–
	1452.9 MHz
	1475.9 MHz  
	–
	1500.9 MHz
	23 MHz
	FDD

	12
	[TBD]
	–
	[TBD]
	[TBD]
	–
	[TBD]
	[TBD]
	FDD

	13
	777
	–
	787
	746
	–
	756
	21
	FDD

	14
	788
	–
	798
	758
	–
	768
	20
	FDD

	[15]
	[704]
	-
	[716]
	[734]
	-
	[746]
	[18]
	[FDD]

	...
	
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	N/A
	TDD

	34
	2010  MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	N/A
	TDD

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	N/A
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	N/A
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	N/A
	TDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	N/A
	TDD


5.3
TX–RX frequency separation
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