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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 Band 20 and first revisit the analysis from leakage point which we have discussed in last meeting and then analyze the de-sensitization from receiving capability point.
2 Discussion
2.1 For leakage capability
The A-MPR for Power class 3 in Band 20 has been intensely discussed before and captured in the TR 38.810[2]. The contribution R4-093654 [3] gave the detailed analysis for A-MPR derivation. Based on the analysis, we can find that the de-sensitization is induced by two reasons, one is the 5th order IM for small number of RBs, which is produced by the IQ-image and carrier leakage components distortion on the PA and hitting on own Rx band, the other is spectrum re-growth for large number of RBs. Because of the severe impact from the spectrum re-growth for large number of RBs, it has been agreed to limit the UL resource allocation into 20 RBs for Band 20 for larger than 5MHz CBW. Then, the main consideration to derive the corresponding requirements for Band 20 is the 5th order IM products. The following figure showed the de-sensitization by the uplink RB allocations due to different IQ-image and carrier leakage capabilities.
Observation 1: The 5th order IM is considered for de-sensitization for Band 20 under the limitation of 20RB UL allocations. 
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Fig. 1 De-sensitization by the uplink RB allocations due to different IQ-image and carrier leakage capabilities [4]
At last to solve the desensitization for Power class 3 UE in Band 20, a combination of the following methods was adopt under the assumption of 25dBc for Carrier leakage & IQ-image requirement. 

· Define the A-MPR requirements for 15MHz and 20 MHz bandwidth

· REFSENS is relaxed 1 dB for 15MHz and 20 MHz bandwidth

Observation 2: A-MPR is derived by considering the 5th order IM inducing de-sensitization for Band 20. 

Observation 3: 25dBc Carrier leakage & IQ-image requirement is adopted when define the A-MPR requirements for Power class 3 UE in Band 20.

Regarding Power class 1 UE in Band 20, it worth to note that although the transmit power is 8dB higher than for Power class 3 UE, however as the ACLR( i.e. linearity )is also improved by 7dB, which means the emission absolute level will keep almost same as that for Power class 3 UE. For the de-sensitization derivation, the assumption -25dBc is a minimum requirement to measure the level of carrier leakage and IQ-image from analog circuit perspective. However, calibration for image and carrier leakage is very common in commercial base band chipsets in now days. The practically achievable suppression after calibration for image and carrier leakage is about 34dB in the transmitter, which was also assumed when determining the MPR/A-MPR requirements for UL 256QAM [4]. In that case, from the figure 1, we can find the de-sensitization will be improved to be less than 1 dB because the suppression for carrier leakage and IQ-image can be more than 30dB in state-of-art by now. Given the power class 1 UE for this WID is for the security system and physical size could be larger than the common hand-set UE, we can further assume separated antenna between Tx and Rx, then it can be calculated no de-sensitization is needed comparing to the case of sharing same antenna between Tx and Rx for main path. 
So the conclusion is the higher power will have little impact to the emission level. At the mean time the de-sensitization is also improved by the good performance of carrier leakage and IQ-image and separated antenna assumption. 
Based on the above analysis, we have the following proposal and observation:
Proposal 1: Keep the A-MPR table unchanged for Power class 1 UE in Band 20.
Observation 4: From leakage capability point, no de-sensitization is needed for Power class 1 UE in Band 20 by considering separated antenna.
2.2 For receiving capability
The transmission power for Power Class 1 is 31dBm which is 8dB larger than power for Power Class 3. So from the receiver side, the RefSens may be degraded by the high power interference if no improvement for the receiver component performance. 

To analyze the MSD issue for PC 1 UE in Band 20 from the receiver side, we investigate the corresponding filter performance and make the assumptions as table 1. The table 2 lists the detailed calculation results. 

Table 1 Assumptions for MSD Calculation for PC1 UE in Band 20 from the receiver side
	PA output power at antenna port (dBm)
	31

	RFIC IIP2 (dBm)
	50

	B20 Tx/Rx LO phase noise (dBc/Hz)
	-150

	Antenna ISO (dB)
	10

	B20 FE Loss (dB)
	6

	B20 duplexer(RxPath) attenuation @TxPath
	45


Table 2 detailed results for MSD Calculation for PC1 UE in Band 20 from the receiver side
	Band 20 Rx
	Main
	Diversity

	IM2 induced by IIP2 @LNA input (dBm)
	-104.0
	-104.0

	Noise induced by Rx reciprocal mixing @LNA input (dBm/Hz)
	-174.0
	-174.0

	Note: Assuming separated antennas between Tx and Rx. So the Antenna ISO will also apply for Main path besides the Diversity path.


Then, the MSD requirement for PC1 UE in Band 20 from the receiver side is shown as the following table.
Table 3 MSD requirement PC1 UE in Band 20 from the receiver side
	CBW (MHz)
	5
	10
	15
	20

	B20 MSD (dB)
	4.2 
	3.1 
	2.7 
	2.5 


Further, as discussed in section 2.1, there is no de-sensitization from the transmission point because of the improvement for leakage capability and separated antenna assumption. So the total MSD requirement for PC1 UE in Band 20 will be kept same as defined in table 3.
3 Conclusion

This contribution provides analysis on A-MPR and de- sensitization for Power class 1 UE in Band 20. Based on the analysis, we propose that
Proposal 1: Keep the A-MPR table unchanged for Power class 1 UE in Band 20.
Proposal 2: Specify the MSD requirement as defined in table 3 for Power class 1 UE in Band 20.
Table 3 MSD requirement PC1 UE in Band 20 from the receiver side
	CBW (MHz)
	5
	10
	15
	20

	B20 MSD (dB)
	4.2 
	3.1 
	2.7 
	2.5 
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