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1 Introduction
In last meeting, we provided analysis on the MPR/A-MPR requirements for Power Class 1 UE in Band 3, 20 and 28 and got some agreements on MPR and partial A-MPR requirements [1]. The remaining issues include A-MPR for Band 20 and DTV protection for Band 28. In this contribution, we mainly focus on A-MPR analysis for DTV protection for Power class 1 UE in Band 28.
2 The DTV protection requirement for Band 28
In the latest spec, there are two NS-values assigned to the Region 3 for Power class 3 UE in Band 28. We have provided analysis on how to revise these two Network signals for the Power class 1 UE in the contribution [1], and agree to not specify A-MPR table for Power class 1 UE in Band 28 for these two Network signals. 
For the region of Europe, as discussed in the contribution [2], no A-MPR is required for Power class 3 UE towards DTV protection. The contribution [3] shows the simulation results for DTV protection and concludes at that time the filter capability can meet the required attenuation. So at last no NS-value was assigned to Power class 3 UE in Band 28 for DTV protection, and the DTV protection requirement is specified in table 6.6.3.2-1 in 36.101 as shown in the following table. The requirements for other bands except Band 28 are omitted in the following table.
Table 6.6.3.2-1: Requirements 
	28
	E-UTRA Band 1, 4, 10, 22, 42, 43, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 66
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	NOTE 35:
This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.


Further, the DTV protection for Power class 1 UE in Band 28 is also one of the objectives in this HPUE WID [4]. Simulations are needed to evaluate the A-MPR for Power class 1 UE. In order to make the assumptions for DTV protection more clear, the additional Spurious emission is summarized as the following table.   
Table 1: Additional Spurious emission requirements 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	10
	
	

	470-694
	-42
	8MHz
	1

	Note 1: The E-UTRA carrier is confined within 703 MHz and 733 MHz


3 A-MPR simulation and requirement
3.1 Simulation assumptions
As the upper edge (@694MHz) of frequency range for the DTV is partially overlapped with the first adjacent channel (693-703MHz) along from the UL lower edge of Band 28. Then spectrum regrowth level for DTV protection will be dominated by ACLR of the PA. Since the transmission power for Power class 1 UE is 31dBm and the E-URTA ACLR is 37dB, the spectrum regrowth in the near end will be almost same as for Power class 3 UE. Further, because the PA should be calibrated to meet the E-UTRA ACLR requirement, it can be anticipated that the required attenuation for the duplexer for Power class 1 will be similar to that for Power class 3. In this contribution, the measurement PA model for power class 1 is adopted.
Simulations to study the A-MPR needed is conducted considering the following assumptions
· PA with E-UTRA ACLR = 37dB
· LO leakage, IQ image rejection = -28dBc
· CIM3 = -60dBc

3.2 Simulation results
Figure 1 shows the output emission levels for 10MHz with 1RB and full RB allocations for measurement PC1 PA model. 
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Figure 1 Output emission levels for 10MHz CBW of Measurement PC1 PA model
As the same observation for simulation for Power class 3 UE in the contribution [3], from the figure 1, it also can be seen that for 1RB transmission, the strong IMD3 products do not reach the TV broadcast frequencies. The main difficulty is therefore to ensure that spectral regrowth of the fully populated carrier is suppressed enough by the duplex filter.

The strongest regrowth will happen at the frequency of 690MHz for the full RB allocation in figure for the scaled PA model, which is -18.4dBm integrated by 8MHz measurement bandwidth. So the minimum 24 dB filter attenuation is needed to achieve the -42dBm/(8MHz) emission limit. This filter capability is almost same as for Power class 3 as shown in contribution [3]. Given that the Power class 1 UE is designed for security system, so no low cost limit and not for handset equipment, so no compact size limit, the better performance filter could be adopted in this kind of Power class 1 UE. Then the 24dB filter attenuation is reasonable for the power class 1 UE in Band 28.  
Based on the simulation assumptions including 24dB filter attenuation, regarding the additional requirement for protected frequency of 470-694 MHz, AMPR requirements are computed traversing the LCRB and RBstart. Figure 2 shows the simulation result for bandwidth setting of 10MHz.
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Figure 2 A-MPR for 10MHz bandwidth located at 703-713 MHz

Based on these simulation results above, we can find that the 24dB filter capability can provide enough attenuation for the DTV protection. So no need to specify the new NS for DTV protection for Power class 1 UE in Band 28.
4 Conclusion

In this contribution, we evaluate the A-MPR requirements for Power class 1 UE in Band 28 towards the DTV protection. It is proposed that
Proposal 1: No need to specify the new NS and A-MPR for DTV protection for Power class 1 UE in Band 28.
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