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1. Introduction

One of the remaining open issues for the APAC700 FDD band is the requirement for self-band UE coexistence emissions.  For this band, this requirement warrants closer scrutiny since a dual-filter UE architecture has been inherently assumed in defining the specifications.  We approach this requirement from the perspective of what is achievable from the aggressor UE.
2. Discussion

The challenge to provide good attenuation at the bottom of the Rx band has been well documented in previous contributions due to the dual-filter architecture.  While coexistence requirements are generally determined by finding an appropriate balance between the feasibility of constraining aggressor emissions and the tolerance of the victim to withstand inband noise, we focus our attention in this contribution on the first criterion.  To that end, we evaluate the transmitter noise from an aggressor operating at the top end of the APAC700 FDD uplink and falling into the lower end of the APAC700 FDD downlink band.  We additionally consider the ability of the aggressor’s Tx filter to provide rejection at the edge of the downlink band.

2.1. Filter response

In consideration of the Tx filter response, we evaluate the absolute attenuation available at 758 MHz from the upper duplexer.  According to feedback from one filter vendor, simulation results indicate that the upper duplexer can provide 15dB minimum attenuation over the range from 758 – 773 MHz.  A second vendor indicated that 35dB minimum attenuation could be reached depending on the Tx insertion loss.  However, given the large Tx insertion loss including that from the switch for the APAC700 FDD band and that we only have preliminary simulation data sets, we assume the more conservative attenuation value of 15 dB in our subsequent analysis.
2.2.   Transmitter emissions
As observed in [2], the worst case emission for the 3, 5, and 10 MHz channel bandwidths originate from wideband allocations.  The emissions from a single 700 MHz PA were measured at 10 MHz offset from the channel to simulate the effect of noise from the uppermost uplink channel of APAC700 into the first MHz of the downlink at 758 MHz.  The allocation of uplink RB’s was placed at the worst case location at the upper edge of the channel with MPR taken as appropriate for wide allocations.  The following measurements were obtained

	Channel BW (MHz)
	Uplink allocation (RB’s)
	Noise measurement (dBm/MHz)
	SEM mask (dBm/MHz)

	10
	12
	-43.6
	-25

	10
	25
	-43.3
	-25

	10
	50
	-33.8
	-25

	15
	16
	-46.7
	-13

	15
	25
	-43.2
	-13

	15
	75
	-25.6
	-13

	20
	18
	-44.1
	-13

	20
	25
	-44.1
	-13

	20
	100
	-22.3
	-13


However, for 15 and 20 MHz channel bandwidths, it is important to consider the single RB transmission as this may be the worst case.  It is difficult to produce reliable measurements in the lab with controlled LO, IQ leakage, and counter IM3 terms, so we resort to simulation for those cases.  We simulate the case for LO and IQ leakage of -25 dBc and -28 dBc, with counter IM3 of -60 dBc.  The emission level from intermodulation with the IQ image was simulated to be as follows
	LO/IQ/CIM3
	Emission

	-25/-25/-60 dBc
	-13.8 dBm/MHz

	-28/-28/-60 dBc
	-16.8 dBm/MHz


Given this, the single RB waveform for the 15 and 20 MHz channel bandwidths dominate the achievable emissions level into the Rx band at -13.8 dBm/MHz.  Factoring in the 15dB minimum attenuation offered by the filter provides a coexistence level of -29 dBm/MHz or -32 dBm/MHz if we can assume LO/IQ of -28 dBc.  We therefore recommend setting the self-band coexistence as -32 dBm/MHz for the range from 758 – 773 MHz to cover both single RB spurious terms as well as wideband noise, and -50 dBm/MHz for the range 773 – 803 MHz.  
3. Conclusion

We have provided a proposal for the self-band UE coexistence emission requirement based on the worst case single RB transmission for 15 and 20 MHz channels.  The upper duplexer only guarantees 15 dB attenuation over the range from 758 – 773 MHz so the achievable emission is limited to -32dBm/MHz under the assumption of -28 dBc for LO and IQ leakage.  For the range from 773 – 803 MHz, the self-band coexistence emission limit can be set to the conventional -50 dBm/MHz since the upper duplexer must provide self-desense protection over this range.
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8.4

UE co-existence

8.4.1
Self-band coexistence

In consideration of the Tx filter response, we evaluate the absolute attenuation available at 758 MHz from the upper duplexer.  According to feedback from one filter vendor, simulation results indicate that the upper duplexer can provide 15dB minimum attenuation over the range from 758 – 773 MHz.  A second vendor indicated that 35dB minimum attenuation could be reached depending on the Tx insertion loss.  However, given the large Tx insertion loss including that from the switch for the APAC700 FDD band, we assume the more conservative attenuation value of 15 dB in our subsequent analysis.
The worst case emission for the 3, 5, and 10 MHz channel bandwidths originate from wideband allocations.  The emissions from a single 700 MHz PA were measured at 10 MHz offset from the channel to simulate the effect of noise from the uppermost uplink channel of APAC700 into the first MHz of the downlink at 758 MHz.  The allocation of uplink RB’s was placed at the worst case location at the upper edge of the channel with MPR taken as appropriate for wide allocations.  The following measurements were obtained

	Channel BW (MHz)
	Uplink allocation (RB’s)
	Noise measurement (dBm/MHz)
	SEM mask (dBm/MHz)

	10
	12
	-43.6
	-25

	10
	25
	-43.3
	-25

	10
	50
	-33.8
	-25

	15
	16
	-46.7
	-13

	15
	25
	-43.2
	-13

	15
	75
	-25.6
	-13

	20
	18
	-44.1
	-13

	20
	25
	-44.1
	-13

	20
	100
	-22.3
	-13


However, for 15 and 20 MHz channel bandwidths, it is important to consider the single RB transmission as this may be the worst case.  It is difficult to produce reliable measurements with controlled LO, IQ leakage, and counter IM3 terms, so we resort to simulation for those cases.  We simulate the case for LO and IQ leakage of -25 dBc and -28 dBc, with counter IM3 of -60 dBc.  The RSB folding term was simulated to be

	LO/IQ/CIM3
	Emission

	-25/-25/-60 dBc
	-13.8 dBm/MHz

	-28/-28/-60 dBc
	-16.8 dBm/MHz


Given this, the single RB waveform for the 15 and 20 MHz channel bandwidths dominate the achievable emissions level into the Rx band at -13.8 dBm/MHz.  Factoring in the minimum attenuation offered by the filter provides a coexistence level of -29 dBm/MHz or -32 dBm/MHz if we can assume LO/IQ of -28 dBc.  We therefore recommend setting the self-band coexistence as -32 dBm/MHz for the range from 758 – 773 MHz to cover both single RB spurious terms as well as wideband noise, and -50 dBm/MHz for the range 773 – 803 MHz.  

8.5
BS Transmitter Requirements

8.5.1
Unwanted emissions for TDD 

The service below the band is assumed to be TV. The requirement for protecting TV is FFS.

Above the band there are uplinks for the adjacent bands. Since both the TDD and FDD band allocations use downlinks at the upper end of the band the coexistence problems for BS are similar at this point for TDD and FDD. Thus the requirements for TDD can be aligned with FDD.

8.6
BS Receiver Requirements

8.6.1
Blocking

The service adjacent to the low end of the band is TV. The BS specifications differentiate between the frequencies more than 20 MHz outside of the band and the region less than 20 MHz outside or inside the band. The requirements in the specifications are -15 dBm CW carrier and -43 dBm wideband interferer for 6 dB noise rise. Considering that 1) it is mainly the uppermost TV channel and 3 MHz of the second uppermost channel that lie inside the “inside” region and 2) that there are few BS sites that will be located close to TV transmitters using the two uppermost channels, there is no need for special blocking requirements at the low end of the band. Since TV transmitters that use the uppermost channels are relatively rare any remaining problems can be solved using site solutions.

At the upper end of the band the adjacent bands have uplinks. Since the in-band blocking requirements are derived considering uplinks also there is no need to define special blocking requirements above the band.

The blocking requirements for collocation with other BS in TS 36.104 only takes into account other 3GPP bands and thus other technologies above the band should not be considered.
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