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1	Introduction
This contribution provides our views on 4RX AP receiver RX requirements. 

2	Discussion
In previous meeting a WF was proposed [1] without agreement. In discussions an important point of having such 4RX specifications that some respective 2RX requirements could be left untested to keep the total testing reasonable was brought up. 

REFSENS

REFSENS serves as basis for most of the RX requirements. MCS5 was used as a reference in 2RX requirements. In order to keep the requirements aligned we propose to use the same MCS5 also for 4RX. It can be claimed there are margins in current 2RX REFSENS requirements. However the margins are not constant over different bands. We strongly encourage the group to agree a unified way to define REFSENS for 4RX; the delta over to 2RX REFSENS should be constant over all bands. 

While 3dB difference to 2RX REFSENS might allow skipping 2RX REFSENS test we believe that 3dB delta is too high. As said, margins differ band to band. Having nicer margins (measured from real UE’s) on some bands than on the others just tells than UE/chipset vendors do their best to maximize the UE performance. Our proposal is to define 4RX AP REFSENS as 2RX REFSENS-2dB

An important aspect on REFSENS margins and potential opportunity to narrow those margins by tightening 4RX REFSENS requirements relates to CA. As the group knows, the dRib is assumed 0dB on most CA combinations due to sufficient margins. However if the group now tightens the effective margins on 4RX then we likely face problems in future if 4RX with CA capabilities is introduced. 

PROPOSAL1: 4RX AP REFSENS is defined with MCS5 and is 2dB tighter than 2RX REFSENS

We prefer to keep the interferer levels the same in other 4RX requirements as they are in respective 2RX requirements. In general, we prefer to keep 2RX and 4RX requirements aligned which means they should be equally challenging. Our baseline proposal is done from worst case testing point of view, i.e it is assumed in our proposal that 4RX requirements would not allow to skip some of the 2RX tests. Of course, we hope that the testing time could be reduced by assuming some of the 4RX tests allow skipping respective 2RX test. However, it has been learned in the past discussions that it is very difficult and slow to deal and agree with this “whether a requirement should be tested or should it be left unspecified” –issue.

 
MAX INPUT LEVEL

Maximum input level is an absolute power per CC per each antenna port.  Thus increasing the number of antenna ports does not affect this requirement and the same absolute level, -25dBm can be kept for 4RX. 

PROPOSAL2: 4RX AP Maximum input level is -25dBm per antenna port

ACS

Adjacent Channel Selectivity is a relative requirement i.e the ACS value is independent on the REFSENS value. We propose to keep the existing ACS values for 4RX.

PROPOSAL3: ACS for 4RX is the same as 2RX ACS


IBB

To keep the requirement at the same level, we propose to increase the offset between the wanted signal and REFSENS by 2dB. Thus the delta between the wanted signal and interferer remains the same as it is in 4RX.

PROPOSAL4: In-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

OOB

To keep the requirement at the same level, we propose to increase the offset between the wanted signal and REFSENS by 2dB. Thus the delta between the wanted signal and interferer remains the same as it is in 4RX.

PROPOSAL5: Out-of-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

NBB

To keep the requirement at the same level, we propose to increase the offset between the wanted signal and REFSENS by 2dB. Thus the delta between the wanted signal and interferer remains the same as it is in 4RX.

PROPOSAL6: Narrow-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

SPURIOUS RESPONSE

To keep the requirement at the same level, we propose to increase the offset between the wanted signal and REFSENS by 2dB. Thus the delta between the wanted signal and interferer remains the same as it is in 4RX.

PROPOSAL7: Spurious response interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

WIDE BAND INTERMODULATION

To keep the requirement at the same level, we propose to increase the offset between the wanted signal and REFSENS by 2dB. Thus the delta between the wanted signal and interferer remains the same as it is in 4RX.

PROPOSAL8: Wide band intermodulation interferer power levels are the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB

SPURIOUS EMISSIONS

To keep the requirement at the same level, the same requirements should apply for 2RX and 4RX.  

PROPOSAL9: Spurious emissions for 4RX shall be the same it is for 2RX




3	Conclusion
We have the following proposals for the 4RX PA receiver requirements.
PROPOSAL1: 4RX AP REFSENS is defined with MCS5 and is 2dB tighter than 2RX REFSENS
PROPOSAL2: 4RX AP Maximum input level is -25dBm per antenna port
PROPOSAL3: ACS for 4RX is the same as 2RX ACS
PROPOSAL4: In-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB
PROPOSAL5: Out-of-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB
PROPOSAL6: Narrow-band blocking interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB
PROPOSAL7: Spurious response interferer power level is the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB
PROPOSAL8: Wide band intermodulation interferer power levels are the same as it is in 2RX. The offset between the wanted signal and REFSENS is increased by 2dB
PROPOSAL9: Spurious emissions for 4RX shall be the same it is for 2RX
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