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1 Introduction
In [1] it is proposed to alleviate coexistence problem in Band 12 by modifying the test frequency definitions in TS 36.508 so as to allow an implementation of a 1 MHz guard band in the UE, while leaving the core specifications and the frequency range of the operating band unchanged. More background can be found in [2] that also contains other proposals involving guard bands and a useful exposition of all coexistence scenarios. 
Now, the viability of a 1 MHz guard is one issue; another is which core requirements would be addressed by the change of test frequencies other than those applicable for any operating band like the standard out-of-band blocking requirement? Generally, radio requirements related to coexistence, just as regulatory requirements or any other requirement essential for system performance, must be captured in the core specifications. The conformance test requirements should then follow from these.

In order to provide improved protection from low-power broadcast (MediaFLO) aggressors, we propose to introduce into TS 36.101 an additional in-band blocking requirement for Band 12 in similar to Case 3 for Band 17 but with the interferer frequency limited to Block D. For protection against Block E interferers one has to rely on the standard adjacent selectivity and narrow-band blocking test cases. This assumes Band 12 operation using its current frequency range: a 1 MHz guard will not give significant improvements on the UE side (neither for Ch 51 nor MediaFLO coexistence) at least not for high-volume standard filter technology.
2 Background

First we look at the effect of a 1 MHz guard band and assuming high-performance technology that allows very steep roll-off. Figure 1 shows a simulation (not final product) of FBAR performance for Band 12 across a temperature range -20 C to +80 C and including process variations (the dash-dotted boxes). The traces indicate the performance at nominal room temperature. From these data it is evident that a 1 MHz shift of the test frequencies with the option to start the filter roll-off at +1 MHz offset will give no or only marginal effect in terms of rejection of a blocking signal in Blocks D and E. 
[image: image1.emf]
Figure 1: FBAR simulated traces for Band 12.
From Figure 1 we note the overlap between Block E (722-728 MHz) and the filter response, whereas excellent rejection is achieved for Block D (716-722 MHz). Note also that there is an overlap with Ch 51 frequencies in the TX range. Here we do not consider the remaining issues like protection of broadcast even if relevant as such.

It is acknowledged that the above filter implementation can be optimized for e.g. increased rejection of out-of-band interferers, and that temperature compensation is along the road. We show one possible implementation (simulation) of an FBAR filter. However, in view of the release plan, any provisions must also be applicable for standard high-volume filter technology: larger guard bands against Block E interferers would be needed then, a standard 6 MHz block at least.
It is also worthwhile to look at the MediaFLO transmitted spectrum: Figure 2 shows the transmitted spectrum before the transmitter filter (the edges slightly chopped then). Its spectrum occupies the greater part of a 6 MHz block.
[image: image2.emf]
Figure 2: MediaFLO transmit spectrum before filter.
3 In-band blocking requirement to handle MediaFLO interferers in Blocks D

To ensure basic system performance in Band 12 in the presence of low-power broadcast interference it is proposed to use the concept of the Case 3 in-band blocking test for Band 17 but only allow interferer frequency at F_DL_low – 9 MHz, the middle of Block D for the interferer. A high blocker level for a modulated Block E interferer is not possible for Band 12, Block A works as a guard in the Band 17 case. Table 1 shows the propose changes for the core specification.
The interferer level of -35 dBm is tentative: Band 12 has a more challenging duplexer arrangement than Band 17.

Case 2 could apply down to F_DL_low – 9 MHz for Band 12, beyond this the in-band interferer would be in the TX band, which is of course not impossible but already covered by transmit intermodulation.

Table 1 (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
	[-35]

	
	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 – 9 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  -9.0  (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.


4 MediaFLO interferers in Block E

No specific in-band requirement is proposed for interferers in Block E, here we have to rely on the standard selectivity requirements: the standard ACS at -97 dBm + 45.5 dB = -51.5 dBm at a received level of REFSENS + 14 dB (the in-band requirement is specified at REFSENS + 6 dB), hence the UE should be able to handle interferers of at least -60 dBm at lower wanted signal power levels according to the minimum performance requirements. The narrow-band blocking requirement is -55 dBm (for a CW blocker close to the wanted signal). 
A +1 MHz offset would not significantly increase the suppression of broadcast blockers in the UE, at least not for standard high-volume technologies as discussed above.
We also note that Block E is not deployed at the time of writing.

5 The 1 MHz change and Ch51
There is no specific blocking requirement to capture a Ch 51 interferer below 698 MHz other than the standard out-of-band blocking requirements (the transmit intermodulation requirement is verified for small frequency offsets between a wanted TX with a CW interferer around -20 dBm but the allowed level of the intermodulation response is far above the sensitivity level). For the UE, a 1 MHz guard band would not significantly improve the rejection of Ch51 blocking signals for operation in Band 12 (another matter for the eNode B).
6 Proposal
In order to guarantee basic system performance for Band 12 operation in the presence of low-power broadcast, we propose to introduce into TS 36.101 an additional in-band blocking requirement as shown in Table 1 above (Rel-10). This covers interferers in Block D, which is the only one of D+E that is deployed at the time of writing. A similar requirement for Block E would necessitate a guard band of the order of a 6 MHz block using today’s high-volume technology, but the standard selectivity requirements still apply. 
References

1.    R4-102649, “Band 12 Solution Approach by Guard Band Designation”, Huawei

2.    R4-101750, “Band 12: A Discussion on the Issues and the Possible Solutions”, Huawei































































































































































































































































































































































