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Introduction
As part of the coverage enhancement work item, the definition of the RF requirements for the UL coherent transmission is being discussed. In this paper, we share the views on the potential solutions from a test equipment point of view.
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RF Requirements
During the discussions in the last meeting the requirements for phase continuity and power consistency for the coverage enhancement requirements have been discussed as part of the  email discussions [1] and the following conclusion could be reached as part of the Way Forward [2]:
Issue 1-3-7: Definition of RF requirements
WF recommendation: 
· For definition of RF requirements, the following options will be further discussed in the future meetings.
· Option 1: for slot #n, define the relative phase tolerance, relative power tolerance explicitly.
· Option 1a: relative to slot #n-1.
· Option 1b: relative to slot #0 and define maximum duration explicitly.
· Option 2: Define UE requirement as EVM value using JCE process.
· FFS EVM simulation assumptions.
· Option 3. Other options not excluded
· Encourage the test equipment vendor to provide the feedback on the testability of option 1 and option2.
From a test vendor point of view the best option to pursue would be Option 1b from the above list. The power and phase of the signal under test can be measured for each slot independently, with individual channel estimations for each slot. This is consistent with the global in-channel measurements as defined in TS 38.521-1 Annex E [3], where it is specified each slot shall be evaluated independently.
For the same reason, Option 2 in contrast would be difficult to execute, since the usage of a joint channel estimation across the whole duration goes against the currently defined process from TS 38.521-1 [3].
Thus we propose to agree to Option1b from the list above.
Proposal 1: RAN4 agrees to Option 1b from the Way Forward.
The maximum duration over which the measurement is performed according to Option 1b should consider the currently defined procedures in [3]. The period over which the signal is captured and then processed is defined as one frame, thus the RF requirement should be defined also over a maximum of 1 frame, as shown in the example below.
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Proposal 2: The maximum time window should be defined as 10 ms, to be aligned with the existing definitions in TS 38.521-1.
Frequency offset
Another part of the discussion was the potential impact of the frequency offset on the requirements. Since this aspect may also impact the testability of the requirements, we share our view on this as well.
Issue 1-3-6: Impact from frequency offset
Summary of 1st round discussion:
· Proposal 1: Frequency error is assumed constant for the duration provided that the maximum bundle length is not too long.
· Proposal 2: Assuming full compensation of CFO at the BS receiver.
· Proposal 3: 
· Test equipment shall estimate the CFO based on individual time slot and not estimated the CFO from best fit on all bundled time slot.
· From our simulation for the CFO impact analysis, it is found out that the CFO estimation based on combined repetition time slot actually can give JCE gain compared with the gene CFO.
· This means that if CFO is estimated using the best fit of the concatenated time slots (for FDD band) where the repetition transmission occurs, the estimated CFO may compensate partly the phase variation and thus mask the real phase variation caused by UE transmitter.
· For TDD band, additional phase offset caused by CFO between the repetition time slots should be compensated to have correct test result.
· [bookmark: _GoBack]For TDD band, the measurement will be done in a non-back-to-back pattern as there are DL time slots between the repetition time slots and thus additional phase offset caused by CFO between the repetition time slots should be compensated.
As already discussed for the definition of the RF requirements, the currently defined algorithms in TS 38.521-1 are based on the fact that each slot is treated independently. Thus the frequency error is also measured for each slot and the corresponding correction is applied. Therefore in our view Proposal 3 should be pursued from the list of options above. However further clarifications are needed with respect to the TDD bands, since it is not clear why these bands should be treated differently compared to FDD bands. In our understanding there is no need to apply different approaches for these two types of bands.
From a TE vendor perspective it is ok to consider Proposal 1 and 2 from the Way Forward [2] as part of the requirements definition process, however for the definition of the test procedure Proposal 3 shall be followed since it is inline with currently defined principles.
Proposal 3: RAN4 agrees to Proposal 3 from the Way Forward for the purpose of UE testing. There is no need to differentiate between FDD and TDD bands.
Proposals
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper we provide some further analysis for the FR1 UL MIMO EVM measurements.
Proposal 1: RAN4 agrees to Option 1b from the Way Forward.
Proposal 2: The maximum time window should be defined as 10 ms, to be aligned with the existing definitions in TS 38.521-1.
Proposal 3: RAN4 agrees to Proposal 3 from the Way Forward for the purpose of UE testing. There is no need to differentiate between FDD and TDD bands.
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