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1 Introduction
In LTE, RAN5 have used the rule that the test points in the MPR test should be aligned with RF emissions test cases. As a part of the test procedure in emissions test cases the test requirements from MPR test has been verified. This is making the MPR test case redundant for certification, but it was decided to keep the MPR test in the RAN5 spec anyway to be used in R&D testing. 
In NR, the TP analysis for MPR and emissions test cases has however not been aligned which is causing misalignment between test cases and confusion about the purpose of the MPR test.

A similar situation exists for A-MPR vs Additional RF emissions test cases but that is not covered by this paper.

2 Discussion

One underlying reason why the UE is allowed to have power backoff (MPR) in demanding modulations is that the waveform makes it difficult for the UE PA to reach max power without introducing non-linearities that will cause spectral regrowth. By allowing MPR, it is possible to fulfil output power requirements while simultaneously fulfilling RF emisssions.

This means that if a demanding waveform is tested in MPR test but NOT in emissions test then the UE will not need to care about non-linearities in this case which could result in damage to system performance, since UE may use too little MPR (less than it would need to pass RF emission requirements). Only if the UE will also be testing RF emissions in this scenario the UE will be forced to fully optimize the RF performance. 

 A non-compliant UE may:

A) Apply too much MPR (more than RAN4 allows). 
B)    Apply too little MPR (causing too much RF emissions). 
Case A can be verified in the MPR test and does not need RF emissions testing.
Case B can not be verified with just MPR test and needs simultaneous test of RF emissions.
MPR test of demanding waveforms (where RAN4 allow MPR) is therefore of less value if RF emissions are not checked as only case A above is tested.
For the above reasons, in LTE, the MPR test points has been fully aligned with SEM and ACLR, at least in single carrier test cases, with the exception that SEM is only tested in normal temperature condition. Also, the SEM/ACLR test procedure is checking that the MPR requirements are fuilfilled by referring back to the test requirements of the MPR test case.
Observation 1: The approach with referring back to MPR test requirements causes complexity and erroneous testing if test points are not 100% same in MPR/SEM/ACLR.

Observation 2: For case B above it is not required to measure UE output power if case A is measured in MPR test since too little MPR cannot be observed by a power measurement. Hence there is no need to measure UE power in SEM/ACLR test cases. 
Observation 3: In NR, current TP analysis for MPR test cases not always considered both case A and B, partly caused by the fact the test cases have different responsible company. 
3 Proposals
In order to solve the problems listed in section 2 of this paper RAN5 is proposed to.

In MPR test case:

· Change applicability to make it a mandatory test case

· Change test purpose to state that the purpose is to verify that UE is not applying more MPR than allowed

In SEM/ACLR test cases:

· No need to measure UE power which will remove the dependency between the test cases.

· Add a note in test config table that it is essential that any test point is also covered in MPR test (to prevent type A UE non-compliance)

For TP analysis in 38.905:

· MPR TP analysis should aim to cover RAN4 MPR table as much as possible

· ACLR/SEM TP analysis may only pick test points already existing in MPR test (a subset is OK)

· ACLR/SEM TP analysis need to explicitly elaborate which of the MPR test points that may be critical for RF emission testing, and if new test points need to be added (e.g. different SCS)
· These proposals are made easier to implement and maintain if TP analysis is combined for MPR/ACLR/SEM

To ensure the above is implemented, an AP on test case owners is suggested

If the proposals are endorsed, the benefits are:

· No more dependancies between MPR and SEM/ACLR test cases

· More optimized testing since SEM/ACLR can potentially use fewer test points

· Confusion about the MPR test and its use in certification and applicability specification is removed 
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Appendix: Template structure for combined TP analysis MPR/SEM/ACLR
TBD
PAGE  
8

