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1. Introduction

One item to check in the workitem FS_UTRA_LTE_900MHz is to simulate the impact of transmissions on some parts of band 8 on the spurious emissions in the downlink of band 19, which overlaps part of the TX band of band 8. This contribution gives some results on the required limitation of resource blocks. 
2. Spurious emissions from LTE 10 signals in the frequency range 905 - 915 MHz
The following simulation results show the impact of LTE 10 transmissions on 905 - 915 MHz into the receive band of band 19 below 890 MHz. Since the frequency separation between the 10 MHz wide TX band and the band 19 RX band is 15 MHz, the 5th order intermodulation products can fall inside the protected band. The regulatory requirement in Japan is currently -40dBm/MHz, which cannot be fulfilled with full allocation. Therefore a limitation of the number of resource blocks is required.
Figure 1 shows the frequency relations and requirements (modified from a SoftBank Mobile figure):
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Figure 1: Frequency relations and requirements
Table 1 shows the parameters used in the simulation:

	TX frequency band
	905 – 915 MHz

	TX center frequency
	910 MHz

	TX resource blocks
	Variable, aligned to the lower frequency edge

	TX image rejection
	-25 dBc

	TX LO leakage
	-25 dBc

	TX power
	22dBm

	Spurious emissions limit
	-40 dBm / MHz

	Spurious emissions frequency range
	< 890 MHz

	Duplexer rejection
	None, inside band 8


The simulation result for some valid resource block numbers is shown in table 2:
	Resource blocks
	Spurious power [dBm] within 889 and 890MHz

	50
	-35.0

	40
	-39.7

	36
	-40.5

	32
	-42.6

	30
	-43.9

	24
	-45.8


This is the simulation result, no margin is included. In order to have a little margin of >1dB, a value of 32 resource blocks is proposed.

Proposal 1: It is proposed to limit the number of resource blocks to 32 for an LTE 10 signal at 910 MHz center frequency in order to fulfill the requirement of -40dBm/ MHz below 890 MHz
There is the discussion, if there is a problem with only one resource block transmissions. However, the third order and one of the 5th order intermodulation products lie outside the frequency range below 890 MHz. The power of the other 5th order intermodulation product, which lies below 890 MHz, is 42.4 dBm/ MHz, with -28 dB image and carrier rejection it is even -44.6 dBm/ MHz, therefore there is no issue with a single resource block.

Proposal 2: There is no restriction required for single resource block transmissions of an LTE 5 signal at 910 MHz center frequency in order to fulfill the requirement of -40 dBm/ MHz below 890 MHz
3. Spurious emissions from LTE 5 signals in the frequency range 900 - 905 MHz

The following simulation results show the impact of LTE 5 transmissions on 900 - 905 MHz into the receive band of band 19 below 890 MHz. Since the frequency separation between the 5 MHz wide TX band and the band 19 RX band is 10 MHz, the 5th order intermodulation products can fall inside the protected band. The regulatory requirement in Japan is currently -40dBm/MHz. It is to be checked, if this can be fulfilled with full allocation, if not, a limitation of the number of resource blocks is required.

Figure 2 shows the frequency relations and requirements (modified from a SoftBank Mobile figure):

[image: image2.png]Band 8 LTE(5MHz case)

Less than -40dBm/MHz

ACLR(n+1)

890 88S 890 295 900 905




Table 3 shows the parameters used in the simulation:

	TX frequency band
	900 – 905 MHz

	TX center frequency
	902.5 MHz

	TX resource blocks
	Variable, aligned to the lower frequency edge

	TX image rejection
	-25 dBc

	TX LO leakage
	-25 dBc

	TX power
	22dBm

	Spurious emissions limit
	-40 dBm / MHz

	Spurious emissions frequency range
	< 890 MHz

	Duplexer rejection
	None, inside band 8


The simulation result for 24 resource blocks shows a power level of -39.3 dBm within the bandwidth of 889 – 890 MHz. The next valid RB configuration is 20 resource blocks, which passes the spurious emissions limit.
Proposal 3: It is proposed to limit the number of resource blocks to 20 for an LTE 5 signal at 902.5 MHz center frequency in order to fulfill the requirement of -40 dBm/ MHz below 890 MHz
There is the discussion, if there is a problem with only one resource block. However, the third order and 5th order intermodulation products lie outside the frequency range below 890 MHz. The power within 889 – 890 MHz is below -52 dBm, this is not worse for even lower frequencies. Therefore there is no issue with a single resource block.

Proposal 4: There is no restriction required for single resource block transmissions of an LTE 5 signal at 902.5 MHz center frequency in order to fulfil the requirement of -40 dBm/ MHz below 890 MHz
4. Conclusions 

Proposal 1: It is proposed to limit the number of resource blocks to 32 for an LTE 10 signal at 910 MHz center frequency in order to fulfill the requirement of -40dBm/ MHz below 890 MHz
Proposal 2: There is no restriction required for single resource block transmissions of an LTE 5 signal at 910 MHz center frequency in order to fulfill the requirement of -40 dBm/ MHz below 890 MHz
Proposal 3: It is proposed to limit the number of resource blocks to 20 for an LTE 5 signal at 902.5 MHz center frequency in order to fulfill the requirement of -40 dBm/ MHz below 890 MHz
Proposal 4: There is no restriction required for single resource block transmissions of an LTE 5 signal at 902.5 MHz center frequency in order to fulfil the requirement of -40 dBm/ MHz below 890 MHz

