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1 Background
Band 34 is allocated in both Region 1 and Region 3 and should be protected from emissions from the adjacent Band 1 down to a -50 dBm/MHz limit. The protection of Band 34 is now being discussed in conjunction with the specification of the required A-MPR for the CA_1C configuration; a study is presented in [1]. However, for legacy Band 1 E-UTRA operations, this limit is to be met without any allowed UE power back-off, which puts strict requirements on any additional duplex filter rejection as already discussed in an earlier study [2]. In this paper we discuss a resolution for legacy operation inspired by that for PHS below Band 1, changes from Rel-8 later are requested in an adjoining CR [3].  

Generally, for protection of E-UTRA bands introduced in the same release timeframe (on the same footing), there should be a balance between the penalty on the aggressor and the protection of the victim band. Increasing the filter stop-band requirement at the lower edge of Band 34 to meet the emission limit will incur an insertion-loss penalty at the upper edge of the Band 1 transmitter band, and thus on the required PA output power. Modifying the Band 34 emission limit by 10 dB to -40 dBm/MHz would alleviate the requirement on Band 1 rejection at 2010 MHz and the IL penalty, while still keeping the same protection level as that for Band 38 at a similar frequency separation (-40 dBm/MHz for Band 38 at a 25 MHz separation from a Band 7 aggressor compared to 30 MHz for Band 34). 
Both SAW- and FBAR filter technology are feasible at 2 GHz so filter stop-band requirements should therefore be technology agnostic. The FBAR performance for a commercially available duplexer is shown in Figure 1: the attenuation at 2010 MHz is exceeding 15 dB including temperature variations, which would be sufficient. 
[image: image1.emf]
Figure 1: FBAR response for a commercially available filter (one example).
In the study of CA_1C coexistence with PHS and Band 34 in [1] a 15 dB rejection is assumed at 2010 MHz. The rejection achieved by high-volume SAW technology is smaller: in [2] four different SAW duplexers with little attenuation at 2010 MHz are displayed. Another example of a SAW filter response for the transmit filter is shown in Figure 2.
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Figure 2: SAW filter response for the Band 1 transmit band.
The attenuation at 2010 MHz is not sufficient to meet the -50 dBm/MHz for the high-channel position in Band 1, increasing the rejection will incur an IL penalty. In order to alleviate this we propose to modify the Band 34 protection limit by 10 dB, and introduce restrictions similar to those applicable for the PHS protection in order to meet the -50 dBm/MHz requirement in Japan; it is not possible to define an A-MPR profile like for CA_1C.
2 Proposed changes
Band 38 is another global TDD band, protected down to -40 dBm/MHz limit at a 25 MHz separation from the Band 7 TX band. This emission limit is considered sufficient for UE-UE coexistence. Hence the same level would also suffice for TDD operations in Band 34, which is separated by 30 MHz from the Band 1 upper edge. However, for operations in Japan, the challenging standard -50 dBm/MHz limit is a regulatory requirement. In order to meet this, we propose to introduce restrictions on channel assignment similar to those applicable for PHS protection with NS_05 configured: 
Table 6.6.3.3.1-1: Additional requirements (PHS)

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	1884.5 f 1919.6*1
	-41
	-41
	-41
	-41
	300 KHz

	1884.5 f 1915.7*2
	-41
	-41
	-41
	-41
	300 KHz

	Note

1. Applicable when the lower  edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1919.6 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in Subclause 5.6. Operations below this point are for further study.

2. Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in Subclause 5.6. Operations below this point are for further study.


For Band 34 protection, restrictions sufficient to meet the -50 dBm/MHz requirement would be such that
the [-50 dBm/MHz] requirement is applicable when the upper edge of the assigned E-UTRA channel is lower than or equal to 1980 MHz - the Channel BW assigned. Compliance with this requirement for operations above this point is for further study
similar to the restrictions for PHS protection below Band 1. The idea is to shift the aggressor channel without operating restrictions downwards in frequency by an amount roughly corresponding to the OOB region, and leave the high-channel position for further study. For the high-channel, means for compliance with the requirement could be uplink PRB restrictions or PEMAX limitations similar to the Band 7/38 case for legacy operation: anything that would not put additional restrictions on Band 1 UE(s) already implemented.

For any UE supporting Band 1, we thus propose that the limits for Band 34 protection are modified such that
1. a -40 dBm/MHz limit be met for any channel assignment without conditions,
2. a -50 dBm/MHz limit be met with the restriction above, which would allow use of a global Band 1 UE in Japan.
The change for Rel-10 needs consideration of CA in Band 1. We propose to leave the Band 34 requirements for spurious emissions band UE co-existence requirements for CA_1C unchanged at this point. For CA_1C, the -50 dBm/MHz limit can be met by using A-MPR (that may have to be modified if duplexer attenuation less than 15 dB is assumed at 2010 MHz), and if needed, additional signaling could be used to indicate a -40 dBm/MHz limit for operation outside Japan. 
3 In the specification

To make the spurious emissions requirements consistent we propose the following changes from Rel-8 in accordance with the above:
6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.6.3.2-1: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Comment

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 38, 40
	FDL_low  
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 33
	FDL_low  
	-
	FDL_high
	-50
	1
	Note3

	
	E-UTRA band 34
	FDL_low  
	-
	FDL_high
	-40
	1
	

	
	
	
	
	
	-50
	1
	Note17

	
	E-UTRA band 39
	FDL_low  
	-
	FDL_high
	-50
	1
	Note3

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range
	1475.9
	-
	1510.9
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note6, Note7, Note14

	
	
	1884.5
	-
	1915.7
	
	
	Note 6, Note8, Note14

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17
	FDL_low  
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low
	-
	FDL_high
	-50
	
	Note14

	…
	
	
	
	
	
	
	

	40
	E-UTRA Band 1, 3, 33, 34, 39 
	FDL_low  
	-
	FDL_high
	-50
	1
	

	Note

 

1
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

2
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions.  An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

3
To meet these requirements some restriction will be needed for either the operating band or protected band

4
N/A

5
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

6
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

7
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

8
Applicable when co-existence with PHS system operating in 1884.5-1915.7MHz.
9
N/A
10
N/A
11
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

12

The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB
13
Applicable when UE transmits anywhere within 1749.9 – 1784.9MHz.Applicable when the assigned E-UTRA UL operating channel is ≥1 749.9MHz and ≤ 1 784.9MHz.

14
These requirements also apply for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

15
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is  within the range [2560] - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range [2552] - 2560 MHz. No restrictions apply for carriers with bandwidths confined in 2500-2550 MHz.

16
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is  within the range [2605] - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is  within the range [2597] – 2605 MHz. No other restrictions apply for carriers with bandwidths confined in 2570-2615 MHz. For assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the requirements apply with the maximum output power configured to FFS dBm in the IE P-Max.
17
This requirement is applicable when the upper edge of the assigned E-UTRA channel is lower than or equal to 1980 MHz - the Channel BW assigned. Compliance with this requirement for operations above this point is for further study.
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