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1
Introduction
This document describes the requirements to use the lower duplexer of band 28 and still fulfill the Japanese spurious emissions requirements below 710MHz. The background for this paper is discussed in R4-140438 [1].

2
Spurious Emissions Requirements
The spurious emissions requirements in Japan are described in chapter 6.6.3.3.10 in 36.101 [2] for NS_17. These are the requirements:

Table 6.6.3.3.10-1: Additional requirements 

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	Note

	
	5, 10 MHz
	
	

	470 ≤ f ≤ 710
	-26.2
	6 MHz
	1

	NOTE 1:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.


When using the lower duplexer of the paired duplexer arrangement of band 28 for the frequencies above 718MHz, there will be no reduction of the spurious emissions by the transmitter in the duplexer. Therefore the output signal of the PA needs to fulfill the spurious emissions requirements without taking into account additional filtering. The transmitter signal will be at 720.5 MHz (LTE 5) or 723 MHz (LTE 10). There is also the request to check a carrier frequency of 725.5 MHz for LTE 5. The operator needs to know the limitations of the resource block allocation to fulfill the spurious emissions requirements.
3
Simulation Results
3.1
LTE 5
In LTE5 it can be seen that no IMD3 products fall into the frequency range of the additional spurious emissions requirement. Even the 5th order products almost completely fall outside the frequency range below 710MHz except a single tone just on the edge. However, measuring the spurious emissions into the frequency range below 710MHz we see that in LTE 5 it is far below -26.2 dBm / 6 MHz and even in full allocation there is about 9dB margin if the carrier is at 720.5MHz. At higher frequency offsets like at 725.5MHz there will be even more margin since even 5th and 7th order PA IMD fall outside the range below 710 MHz.
Observation 1: For LTE 5 no restriction of resource blocks is required to fulfill NS_17 requirements with the lower band 28 duplexer and lower carrier edge > 718 MHz
3.2
LTE 10

In LTE 10 the outermost IMD3 products just fall into the frequency range of the additional spurious emissions requirement NS_17 and the 5th order products clearly fall inside the frequency range below 710MHz. Measuring the spurious emissions into the frequency range below 710MHz we see that in LTE 10 a single resource block at the lowest RB start will result in a fail with the usual 28dB carrier and image rejection. However, improving the carrier and image rejection slightly to 30dB results helps fulfilling this requirement. Since 30db seems to be achievable we would assume this can be passed without a restriction for a single RB. 

Observation 2: For LTE 10 with a single RB allocation no restriction of the resource block position is required to fulfill NS_17 requirements with the lower band 28 duplexer assuming 30dB image and carrier rejection
For larger RB allocations some restrictions will be required. At full allocation the NS_17 requirements are failed by several dBs, so that a restriction of the maximum number of RBs is required. Placing 40RB in the middle of the carrier will result in a pass. Pushing the carrier from the middle to the lower edge of the channel will require to reduce the number of RBs slightly, so that the largest allowed number of RBs placed anywhere inside the channel is 36 to fulfill the -26.2 dBm / 6 MHz.
Observation 3: For LTE 10 with a centered RB allocation the resource block number needs to be limited to 40, for LTE with the RBs anywhere inside the channel bandwidth the RB number needs to be limited to 36 to fulfill NS_17 requirements with the lower band 28 duplexer  
	10 MHz channel bandwidth with fc = 723 MHz

	RBstart
	0 - 4
	5 - 49

	LCRB
	≤36
	≤ MIN(40, 50 – RBstart)


4
Summary

Observation 1: For LTE 5 no restriction of resource blocks is required to fulfill NS_17 requirements with the lower band 28 duplexer and lower carrier edge > 718 MHz
Observation 2: For LTE 10 with a single RB allocation no restriction of the resource block position is required to fulfill NS_17 requirements with the lower band 28 duplexer assuming -30dB image and carrier rejection
Observation 3: For LTE 10 with a centered RB allocation the resource block number needs to be limited to 40, for LTE with the RBs anywhere inside the channel bandwidth the RB number needs to be limited to 36 to fulfill NS_17 requirements with the lower band 28 duplexer  
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