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Introduction
The UE requirements for Band 28 have been specified in 3GPP assuming a dual duplexer implementation [1]. Each duplexer is considered as 2x30MHz with a 15MHz overlap. Thus, UEs operating within 718-733 MHz can use either the upper or lower duplexer. 

Figure 1: Band 28 UL operating band and the dual duplexer assumption

In Japan, a requirement to protect DTV below Band 28 has been specified by 3GPP, -26.2dBm/6MHz @470-710MHz. This requirement applies when NS_17 is signaled and the AMPR is 0dB due to the filter rejection expected from the upper duplexer [1]. However, the requirement is not being met if the lower duplexer is used by the UE.
In [2], the study of PUCCH overprovisioning was requested to allow operators to choose the lower duplexer, in particular, this was proposed in the context of inter-band CA between Band 28 and Band 18/26.
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Discussion
2.1.
Simulation results
Simulations to study the AMPR needed to fulfil -26.2dBm/6MHz at 710MHz without considering filter rejection were conducted with the following assumptions. 

-
PA with UTRA ACLR1 = 33dB

-
LO leakage, IQ image rejection = -28 dBc

-
CIM3 = -60dBc

A 10MHz E-UTRA carrier at 718-728MHz and a 5MHz E-UTRA carrier between 718-723MHz as well as 723-728MHz were simulated.
It was found that -26.2dBm/6MHz can be met at 710MHz for a 5 MHz E-UTRA carrier at 718-723MHz or 723-728MHz without the need for AMPR while small power back-off is needed is needed for the case of a 10MHz carrier at 718-728MHz. The AMPR for a 10MHz E-UTRA carrier is shown in Figure 2. 
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Figure 2: A-MPR for E-UTRA 10MHz at 718-728MHz to fulfil -26.2dBm/6MHz at 710MHz
2.2.
Possible implementation in the 3GPP specifications
Following, we show an example on how the UL RB restrictions could be implemented in the 3GPP specifications, TS 36.101. Note that the specific proposed restrictions are based on the results presented on this contribution and thus added in brackets.
Table 6.6.3.2-1: Requirements [36.101]
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	28
	…
	
	
	
	
	
	

	
	Frequency range
	470
	-
	710
	-26.2
	6
	X

	NOTE X: This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than [40] RB with [RBstart > 0 and RBstart < 6] and [without any restriction] on uplink transmission bandwidth with RBstart ≥ [6]


3
Conclusion
Simulation results for RB restrictions for a 10MHz E-UTRA carrier within 718-728MHz and 5MHz E-UTRA carrier at 718-723MHz and 723-728MHz to fulfil -26.2dBm/6MHz below 710MHz are presented in this contribution. Simulation results assume no filter rejection. A possible implementation of the restriction in TS36.101 is also discussed.
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