TSG-RAN Working Group 4 (Radio) meeting Band 26 ad-hoc
R4-B26ah-0011
Jersey City, NJ , US, Jan 17th  -  19th 2012
Source: 
Qualcomm Inc
Title: 




B26 Co-existence with APAC700
Agenda Item:


4.2.1
Document for:
Discussion
1. Introduction
We examine the Upper 850 band (Band 26) emissions into the APAC700 downlink band. A set of 15MHz waveforms is simulated at the low end of B26 and the A-MPR is calculated.
2. Discussion

2.1 Frequency arrangement
Figure 1 below shows frequency ranges of the bands in question. The gap between B26 UL and APAC700 DL is 11MHz. 

[image: image1.emf]APAC700 DL B26 UL

803MHz

758MHz

814MHz 849MHz


Figure 1 Frequency arrangement

2.2 Simulations

The simulations compute the A-MPR needed to achieve an APAC700 DL emission level of -50 dBm/MHz. Some of the simulation conditions are:
· The PA model was calibrated with fully allocated Rel8 QPSK signal to meet all ACLR requirements at Pout=22dB. 

· The modulation type is 16QAM

· For the purposes of simulation we assumed LO leakage at 28 dBc and IQ image at 28 dBc.
· Duplexer APAC700 rejection was evaluated between 25 and 30 dB

· The 15 MHz (75 RB) carrier was placed at the lower end of B26 (fc = 821.5 MHz)

· All RB combinations were simulated for a 75 RB waveform
2.2.1 1RB Waveform at the Low End of B26

Figure 2 shows a spectral plot with 1RB at the left edge for a 75 RB carrier. The APAC700 downlink frequency range is shown as a red line. The active RB and the image mix and the intermodulation product lands in the upper end of the APAC700 DL band. With 1RB the OOB power spectral in APAC700 is the highest. This is the limiting case. 
We would like to point out that the IM product of the signal and the LO leakage falls at a frequency that is above the APAC700 DL band. This means that the LO leakage is not a contributor to APAC700 jamming. For this reason we don’t present simulation results with varying LO leakage levels.
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Figure 2  Single RB Example Spectral Plot
Simulations were used to compute the emissions level as a function of IQ image. For each value of IQ image the power was swept and the emissions in APAC700 were computed and recorded. See Figure 3. This plot illustrates the effect of IQ image on a single RB at the low end of B26.
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Figure 3  Single RB APAC700 DL vs. Image Level (Without Duplexer)
2.2.2 Full RB B26 Waveform

It is instructive to evaluate a full RB allocation for APAC700 emissions. Figure 4  shows a spectral plot of a 75 RB waveform at left side of band 26. As above the red line shows the APAC700 downlink frequency range. With the full allocation the 3rd and 5th order IM products from the RBs dominate and overwhelm the IM products from the image. So we expect that the image level will have no effect on the APAC700 emissions for a full RB allocation.
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Figure 4 75 RB Example Spectral Plot

To complete this analysis ran the simulations with varying image levels. Figure 5 shows these results. As you can see the emissions are the same for each value of image. 
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Figure 5 Full RB (75) APAC700 DL vs. Image Level (Without Duplexer)
Duplexer Assumptions

Information has been provided by two duplexer manufacturers. The APAC700 duplexer should be able to achieve 25 dB. An aggressive estimate for the duplexers 
	B26 TX to APAC700 Rejection
	
	Simulation
	Measured

(1 part)

	Manufacturer 1
	SAW
	>38 dB
	-not built yet-

	Manufacturer 2
	SAW
	>38 dB
	28 at room temp


Table 1  Duplexers

2.2.3 A-MPR for Multiple Values of Duplexer Rejection
Simulations were carried out for multiple values of duplexer rejection
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Figure 6  A-MPR for 25 dB APAC700 DL Duplexer

                  [image: image7.emf]
Figure 7  A-MPR for 28 dB APAC700 DL Duplexer

                  [image: image8.emf]
Figure 8  A-MPR for 30 dB APAC700 DL Duplexer

4. Conclusions and Recommendations
Conclusion #1 The group should consider duplexer rejection values between 25 and 30 dB. 25 dB is a low risk assumption. 30 dB may be achievable.
Conclusion #2 The B26 downlink requires A-MPR for a minority of the waveforms that occupy the lowest RBs in B26. The range of A-MPR is in the range of 0-3 dB depending on the duplexer, the lowest occupied RB and the width of the waveform.
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