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1. Introduction
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements inline with SM.329 [2] and E-UTRA operating band requirement to address UE co-existence. 
Spurious emissions to other E-UTRA bands and some regulatory bands are specified in table 6.6.3.2-1 found in [1]. The table is structured such way that for a given E-UTRA band there is a list of protected bands and regulatory frequency ranges and a emission limit associated to them that can be found in same geographical region, see capture below.
Table 1 part of the table 6.6.3.2-1 from 36.101


	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, 20, 21, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	

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

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

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note6,Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note 6, Note8

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


There are however some band combinations existing where the frequency arrangement makes it impossible for UE to fulfil the requirements that are listed in the Ue to UE Co-ex table. These E-UTRA band combinations are band 1 -> band 33 and band 39 and band 7 -> band 38 and band 38 -> band 7. The reason why these band combinations are special is that there is no guard band between aggressor UL and victim DL hence the current requirement is that UE emissions immediately outside channel bandwidth when operating on band edge must be attenuated down to -50 dBm / 1 MHz. This requirement is impossible to meet and thus the table has a Note 3 indicating this. Note 3 is as follows “To meet these requirements some restriction will be needed for either the operating band or protected band”
2. Discussion

In this chapter we study the band combination 7 and 38. First we take a look what are the emissions levels from aggressor band to victim band when no measures to restrict the emissions are taken except the normal MPR.
Then we study how much A-MPR would be required to meets several different emissions requirements.

2.1 Emissions without additional maximum power reduction

Here we present emission results from aggressor to victim band (B7(B38, B38(B7 and B1(B33).  Aggressor is placed right at the boundary of FDD and TDD bands and emissions are measure from first 1 MHz bandwidth in the victim band. Results are listed in table 2 below were one can find the emissions from all applicable E-UTRA channel bandwidths to victim band and how much the requirement is exceeded.

Table 2 Emissions to victim band

	BW / [MHz]
	Emissions with full aggressor allocation
[dBm] / 1 MHz
	Exceeding of 
the current requirement [dB]

	5
	-11.7
	-38.3

	10
	-14.4
	-35.6

	15
	-14.4
	-35.6

	20
	-15.5
	-34.5


As can be seen from table 2 emissions should be reduced more than 30 dB in all cases. To combat emissions this high such a large amount of A-MPR would be required which would make the aggressor band operation unfeasible. The emissions presented in table 2 are simulated with fully allocated carrier but because of imperfections in modulator and PA almost similar level of emissions would occur with certain very narrow allocations as well.
2.2 Guard band study
In this chapter we have made a study where a guard band would be specified and inside this guard band only normal out-of-band requirements would apply. After the guard band the emissions would be specified in spurious emission band UE co-existence table 6.6.3.2-1 in [1] as now.
We made the study with two different guard band size and four different emission level -22.5, -35, -40 and – 50 dBm / 1 MHz.

[image: image1.wmf]2500

2525

2550

2575

2600

2625

2650

2675

Band 7 UL

Band 38

Band 7 DL

Band 7 UL

R

Band 38 w 5 MHz GB

R

Band 7 DL

Band 7 UL

R

Band 38 w 10 MHz GB

R

Band 7 DL


Figure 2 Frequency arrangement of the guard band Study

Results for 5 MHz guard band study can be found from table 3.

Table 3 Required A-MPR with 5 MHz guard band
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Results for 10 MHz guard band study can be found from table 4.

Table 4 Required A-MPR with 10 MHz guard band
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From the results we can see that

· With current emission limit – 50 dBm / 1 MHz the required A-MPR is high even with 10 MHz guard band

· Relaxing emission limit to -35 dBm / 1 MHz (similarly as for band 21 to band 11) helps but even with 10 MHz guars band up t0 6 dB of A-MPR is required

· Relaxing emission limit to -22.5 dBm / 1 MHz (EEC report131) helps even further but because of IMD3 both 5 and 10 MHz guars band up to 3 dB of A-MPR is still required

2.3 EEC Report 131

CEPT working group SE42 has also studied co-existence between bands 7 and 38. It has published its studies in [2].
Report 131 proposes two different block edge masks to be used

Firstly from band 7 UL to band 38 the requirement is presented in figure below where the baseline requirement is for packet-based mobile broadband systems PBL = -15.5dBm/(5 MHz) (-22.5 dBm / 1 MHz.
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Figure 3 BEM from B7 UL to band 38

Secondly from band 38 to band 7 DL the requirement is presented in figure below where the baseline requirement is forpacket-based mobile broadband systems PBL = -15.5dBm/(5 MHz) (-22.5 dBm / 1 MHz.
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Figure 4 BEM from B38 to band 7 DL

In table below we present the required A-MPR to meet the EEC report 131 BEM from band 7 UL to band 38. The required A-MPR is simulated with various modulator and PA assumptions.

Table 5 Required A-MPR to meet the EEC report 131 BEM between B7 UL and B38
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It can be seen that even with more stringent component specifications than specification mandates there is still a need for A-MPR for wider bandwidths.

However EEC Report 131 requirement are radiated requirements assuming hence mapping them to conductive requirements used in 36.101 is difficult and some level of relaxation could be feasible to take into account UE antenna gain which is below 0 dBi.
3. Conclusion
3GPP should address this issue soonest because these bands are introduced in to European legislation trough harmonized standards prepared by ETSI within this year. 3GPP must discuss and decide following issues.

1. What is the emission requirement 

a. from B7 UL to B38
b. from B38 to B7 DL

c. from B1 UL to B33

2. If needed create NS_1X signalling to enable UE to meet the emission requirement

3. Should there be restrictions to channel bandwidth on the boundary of FDD and TDD

RAN4 meeting #56 should decide a way forward on this issue which can be communicated to TFES preparing the harmonized standard.
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