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1. Introduction

The subject of Band1 – PHS coexistence has been discussed in numerous past meetings.  When NS_05 is signalled by the network, an additional emissions requirement of -41 dBm/300 kHz is required to be met in the frequency range occupied by the PHS system.  Moreover, under this signalling condition, 1 dB of A-MPR is made available to the UE to meet this requirement when the allocation is greater than or equal to 50 RB’s and when the modulation is QPSK.  We believe that it is incorrect to only provide the A-MPR for the QPSK modulation.  In this contribution, we provide a survey of measured data from five independent PA manufacturers to support our proposal that A-MPR be provided for 16QAM modulations as well as QPSK.  We furthermore seek to correct the definition of the guardband to account for the frequency offset of the upper edge of the PHS band.
2. Discussion

A-MPR

In [2] at RAN4 #53, a proposal to modify the NS_05 A-MPR allowance was presented to provide A-MPR for all modulation types.  The current A-MPR table only allows power reduction for QPSK modulations.  In this conribution we continue to propose this modification to what we believe is an error in the Release 8 specification on this point.  To provide additional evidence, we provide the results of a survey conducted of five different PA manufacturers to measure their emissions from Band 1 into PHS.

We provide the emissions results at the output of the PA under the following test configurations.  We have assumed a 4dB loss from the PA to the antenna output due to trace loss, duplexer and switch insertion losses, etc., so that the PA output is driven to 27 dBm for 0 dB MPR/A-MPR.  
Table 1.  Test configurations for PA emissions measurements.

	Test Number
	Channel BW
	Modulation
	Allocation
	MPR + A-MPR

	1
	10 MHz
	QPSK
	Lower 48 RB’s
	1 dB

	2
	10 MHz
	16QAM
	50 RB’s
	2 dB

	3
	10 MHz
	QPSK
	50 RB’s
	2 dB

	4
	15 MHz
	16QAM
	75 RB’s
	2 dB

	5
	15 MHz
	QPSK
	75 RB’s
	2 dB

	6
	15 MHz
	QPSK
	Lower 48 RB’s
	1 dB

	7
	20 MHz
	16QAM
	100 RB’s
	2 dB

	8
	20 MHz
	QPSK
	100 RB’s
	2 dB

	9
	20 MHz
	QPSK
	Lower 48 RB’s
	1 dB


The emissions requirement is -41 dBm/300 kHz.  In order to meet this requirement, we require that the PA by itself be able to meet an emissions requirement of -44 dBm/300 kHz to allow for the contribution from the transceiver.  Furthermore, this requirement on the PA must be met over extreme temperature and voltage conditions since A-MPR emissions are not explicitly stated to be required only over nominal conditions in RAN4.  Lastly, some performance margin must be allowed for part-to-part manufacturing variation.  
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Figure 1.  Measured B1 PA emissions into PHS.
In Figure 1 above, the results of five independent PA manufacturers have been plotted for each test configuration as defined in Table 1.  Also on the figure is the zero-margin PA emissions requirement of -44 dBm/300 kHz.  Those points which lie above this line indicate a failure to meet the zero-margin requirement.  Those points which fall at this line or slightly below this line will also fail over extreme conditions and across part-to-part manufacturing tolerances.  It can be seen that test configurations 1, 2, 4, 5, 7, and 8 are the ones which show consistent failed or zero-margin performance across all five PA manufacturers (we believe that PA manufacturer D’s result for test configuration 5 was erroneously measured since it deviates so greatly from all other measurements from other manufacturers).  Furthermore, it can be seen that configurations 4 and 7 show the most eggregious failures with 4 of the 5 PA manufacturers outright failing the zero-margin requirement.   Configurations 2, 4, and 7 are the ones which use 16QAM modulation.  Thus, while we feel that there are a number of configurations which should be addressed with higher A-MPR than is currently allowed, the ones employing 16QAM modulation are among the most severe showing clear failure according to the current Release 8 specification.  Thus, we feel that the current specification is in error since it only allows A-MPR for QPSK modulations.

Guardband definition
The current guardband between the start of the E-UTRA allocation and the upper edge of the PHS band is defined to be channel BW + 4 MHz.  The upper edge of the PHS frequency band is currently located at 1919.6 MHz and will be moved to 1915.7 MHz in the near future.  Because of the offset at the upper edge of the PHS band, we propose extending the guardband by 400 kHz and 300 kHz, respectively.  This will align the E-UTRA allocation to start at 1924 MHz or 1920 MHz + channel BW, which more accurately reflects how an actual deployment will be implemented.  The slightly increased guardband will also help to address the marginal performances shown in the previous section for those test configurations not benefiting from the proposed A-MPR change.
3. Conclusion

In this contribution, we have provided measured data from five independent PA manufacturers showing that 16QAM modulated waveforms with large uplink configurations will be most challenged to meet NS_05 spectral emissions requirements since no A-MPR is provided.  We believe that the omission of 16QAM modulation from the A-MPR table for NS_05 is an error that needs correction in Release 8 and beyond.  We propose to remove the restriction that A-MPR is only provided for QPSK waveforms to provide the needed A-MPR for 16QAM waveforms.  We furthemore propose to correct the guardband definition for the emissions measurement to account for the offset at the upper edge of the PHS band.  
Reference
[1] R4-093696, “CR Band 1 – PHS coexistence,” Qualcomm

[2] R4-094845, “CR Band 1 – PHS coexistence,” Qualcomm

1
1

