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1. Introduction
In this discussion, we focus on impacts of EUTRA UL transmission OOBE (Out of Band Emission) level on the pubic safety bands at Band XIII. In the previous proposal [1] “counter” IM3 spurs of small or 1 RB allocations are less significant than direct IM3 spurious, Region C may be smaller than Region A. But it is not the case in typical quadrature modulators. We present here the typical behaviour of quadrature modulator to discuss the impact of counter IM3 on RB_Start range of region C of Table 6.2.4-2: A-MPR for “NS07” of TS 36.101.
2. Counter IM3 in Quadrature modulators

Before we start to discuss Table 6.2.4-2: A-MPR for NS07, we present typical quadrature modulator characteristics to see the general behaviors of output inter-modulation products at the quadrature modulators. We presented two different Quadrature modulator examples available in the market. There are NEC’s UPC 8110GR and Analog device’s AD8349. Both components are for digital cellular phone application (GSM, EDGE, WCDMA, and CDMA2000). 

Figure 1 (b) shows the SSB test of quadrature modulator with Upper side band signal. There is counter IM3 component at the lower most frequency side which is located at fc-3(BB (where the 3(BB is the baseband IQ frequency). And also there is IM3 component at the highest frequency side which is located at fc+3(BB. As clearly seen in the figure, counter IM3 is about 20 dB larger than IM3. This is a typical IM3 characteristic of the quadrature modulator. This means we need to focus more on the counter IM3 in Region C.

Another example for counter IM3 is presented in the figure 1 (a) with Quadrature modulator of AD8349. SSB test of quadrature modulator with Lower side band signal shows the counter IM3 at fc+3(BB and IM3 located at fc-3(BB. In this case, the counter IM3 is about 25 dB larger than IM3.

Figure 1  Quadrature modulator characteristic
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Figure 1 (a)                                                                 Figure 1 (b)
3. Analysis on A-MPR values
3-1. Region A
With this sense, we can re-visit the Table 6.2.4-2: A-MPR for “NS07” of TS 36.101. In the figure 2-1, the spectral measurement data shows the Single RB allocation at offset 2 with 15 A-MPR. There is LO IM3 located at near the upper edge of PS band and IM3 located at the lower edge of PS band. As seen in the figure, the LO IM3 is larger than that of IM3. This means the dominant factor is LO IM3 in region. Single RB transmission in region A requires 15 dB A-MPR to suppress LO IM3 below the emission requirement.

On the other hand, when we consider the counter IM3 at the right side of the transmission band, it doesn’t suppressed below the emission requirement. This will pose a larger A-MPR in region C for single RB transmission.

3-2. Region C

The upper side PUCCH can make counter Image IM3 and LO IM3 in PS band. Quadrature modulator characteristic have larger counter Image IM3 component than LO IM3. The Figure 1 shows this point clearly. So A-MPR shall be defined considering not only LO IM3 but also counter Image IM3. Figure 2-2 shows 1RB case as a worst case example. To shift LO IM3 into 2 MHz guard band, 43 RB offset is required [1]. But High level Counter Image IM3 is still remained in PS band. To shift both the counter Image IM3 & LO IM3 into the guard band, 36 RB offset is required. Therefore the lower boundary RB offset for Region C could be defined with the same amount upper boundary RB offset for Region A.
Figure 2-1  The Spectrum of worst case in the region A.
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Figure 2-2  The Spectrum of worst case in the region C.
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4. Conclusions
In this document, key factor is that we have to consider the counter Image IM3 effects. This element has a adverse effect on A-MPR & range in the region C. we propose RB_start for region C in A-MPR table for “NS 07” as below. 
Table 6.2.4-2 : A-MPR for “NS07”

	 
	Region A
	Region B
	Region C

	RB_start1
	0 - 12
	13 - 18
	19 - 36
	37 - 49

	L_CRB2 [RBs]
	TBD
	TBD
	TBD
	TBD
	TBD

	 A-MPR [dB]
	TBD
	TBD
	TBD
	TBD
	TBD

	Note

1               RB_start indicates the lowest RB index of transmitted resource blocks
2                L_CRB is the length of a contiguous resource block allocation


References

[1] R4-083134
 CR Band 13 performance requirement

Motorola, Verizon, Nokia, Samsung, LGE.
PAGE  
1

