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1 Introduction

The positioning of the Band 12 segment, in the 700 MHz spectrum band, exposes it to unique interference impacts from the adjacent bands. These impacts require strategies for incrementally mitigating the interference.  Incremental interference mitigation - via the use of a 1MHz guard-band - is the motivator, to provide additional opportunities in the Band 12 ecosystem, for astute design and implementation trade-offs.
The suggested recommendation in this proposal is for adoption in RAN4.
2 Background
This recommendation proposes the adoption of the following:

· Use of a 1MHz guard-band between Ch 51 and Ch 52 to mitigate interference from the UE transmissions on the adjacent  channel 51
· Use of a 1MHz guard-band between Ch 56 and Ch 57 to mitigate interference from the block E transmissions on the adjacent UE receive channel.

The guard-bands provide additional opportunities to minimize the receiver blocking impact of Ch 56 and Ch 51 at the UE and at the BS respectively. Figure 1, depicts the positioning of the guard-bands

a. Band 12 UL and Ch 51
b. Band 12 DL and Ch 56
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Figure 1 : Positioning of guard-bands

In addition, it is proposed to
· add an in-band blocking requirement with the interferer in Block D and a 5 MHz wanted signal in block A in order to ensure sufficient duplexer rejection of interferer adjacent to Block A

· consider a change in the reference sensitivity by a tentative +1 dB to allow an increased stop-band rejection for Block E (adjacent) interferers
3 Recommendation 

Proposal to change the B12 operating band for release 8 as follows

Change of Band 12 frequency limit
5.5
Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.

Table 5.5-1 E-UTRA operating bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

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

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

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

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

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

	61
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	FDD

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

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

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

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

	11
	1427.9 MHz 
	–
	1447.9 MHz 
	1475.9 MHz  
	–
	1495.9 MHz 
	FDD

	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	15
	Reserved
	
	
	Reserved
	
	
	FDD

	16
	Reserved
	
	
	Reserved
	
	
	FDD

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD

	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FDD

	...
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	34
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	TDD

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	TDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	TDD

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD

	Note 1: Band 6 is not applicable


The same change applies to UTRA.
This proposal is supported by:

1. Cox Wireless, 
2. Cellular South, 
3. U.S. Cellular

4. Alcatel-Lucent,

5. Huawei, 

6. Nokia Siemens Networks,

7. Infineon
8. Fujitsu
9. Motorola

10. Nokia

11. ZTE

12. Rayspan 
13. King Street Wireless
14. Cavalier
15. Continuum
16. Vulcan
In-band blocking requirement
It is proposed to introduce the following additional in-band blocking requirement for E-UTRA Band 12: 
Table 3 (Table 7.6.1.1-2 in TS 36.101): In-band blocking

	E-UTRA band
	Parameter
	Units
	Case 1
	Case 2
	Case 3
	Case 4

	
	PInterferer
	dBm
	-56
	-44
	-30
	[-30]

	
	FInterferer

(Offset)
	MHz
	=-BW/2 - FIoffset, case 1
&

=+BW/2 + FIoffset, case 1
	( -BW/2- FIoffset, case 2
&

( +BW/2 + FIoffset, case 2
	-BW/2 – 9 MHz

&

-BW/2 – 15 MHz
	-BW/2 – 10 MHz



	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,, 13, 18, 19, 20, 21, 33,34,35,36,37,38,39,40
	FInterferer
	MHz
	(Note 2)
	FDL_low    -15

to

FDL_high  +15
	
	

	12
	FInterferer
	MHz
	(Note 2)
	FDL_low    -[9.0]
to

FDL_high  +15
	
	FDL_low  -10.0  (Note 3)

	17
	FInterferer
	MHz
	(Note 2)
	FDL_low    -9.0

to

FDL_high  +15
	FDL_low   -15

and

FDL_low  -9.0  (Note 3)
	

	Note

1
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band.

2
For each carrier frequency the requirement is valid for two frequencies:

a. the carrier frequency -BW/2 -FIoffset, case 1 and

b. the carrier frequency + BW/2 + FIoffset, case 1.

3
Finterferer range values for unwanted modulated interfering signal are interferer center frequencies.

4
Case 3 and Case 4 only applies to assigned UE channel bandwidth of 5 MHz.


Reference sensitivity

In order to allow increased stop-band rejection for Block E interferers the following change is tentatively proposed for Band 12:
Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	
	
	-99
	-96
	-94.2
	-93
	FDD

	10
	
	
	-100
	-97
	-95.2
	-94
	FDD

	11
	
	
	-100
	-97
	
	
	FDD

	12
	[-100.7]
	[-97.7]
	[-96]
	[-93]
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	14
	
	-99.2
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	
	
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	-100
	-97
	-95.2
	-94
	TDD

	34
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	
	
	-100
	-97
	-95.2
	-94
	TDD

	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
Note 3:
The signal power is specified per port

Note 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9



A similar change is proposed for UTRA.
Release
The change of the frequency limit of the operating band is proposed as a correction to the Rel-8 specifications. The (tentative) correction to the reference sensitivity also applies to Rel-8.

The in-band blocking requirement is proposed as a correction to the Rel-9 specifications.
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