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1. Introduction
In RAN4 #102e meeting, the WF on issues for maintenance of NR coverage enhancements was approved in [1]. This contribution provides our views on the measurement related issues.
2. Discussion
2.1	Frequency correction for phase tolerance test
· RAN4 #101e-bis agreement (in WF R4-2202418)
· The common frequency error of UE should be corrected at test equipment per slot basis in the way similar to that done in EVM testing.
· RAN4 #102e agreement (in WF R4-2206593)
· GTW Agreement: The level of correction required shall be estimated in every slot by the TE.
· FFS on proposal 2 in this meeting.
Proposal 2: Frequency correction in the JCE test is applied to the whole bundle. (E///)
· E///: For example, the frequency error is f1, the reference time slot is first time slot and the measured time slot is the second time slots. The first sample in the first symbol of the 2nd time slot need to be correct with f1* one time slot* 2pi. (E/// CR in R4-2205533)
· WF: How to specify the accumulated phase error correction relative to the reference time slot caused by common frequency error:
· Option 1: in the equation in F9.1
· Option 2: generic description in F9.1
· Option 3: TBA
In our understanding, the intention of proposal 2 does not conflict with the per slot frequency error correction. The intention of proposal 2 is to mitigate the accumulated phase change (from previous slots in the bundle) due to the frequency error. We think this accumulated phase change needs to be mitigated, otherwise the UE may not fulfill the defined phase tolerance requirements.
Regarding how to specify the accumulated phase error correction relative to the reference time slot, our preference is option 2, since it is simpler for CR drafting. 
Observation 1: If the accumulated phase change relative to the reference time slot due to the frequency error is not mitigated, the UE may not fulfill the defined phase tolerance requirements.
Proposal 1: For specifying the accumulated phase error correction relative to the reference time slot, generic description in the Annex is preferred.
2.2	OFDM symbols for deriving the phase value
· Options in RAN4 #102e (in WF R4-2206593)
· Option 1: Not specifying how to frequency response is done, in line with current Annex in EVM test in TS 38.101-1 and TS 38.101-2
· Option 2: specifying how the frequency response on Tx chain is derived.
· Option 3: TBA
We are ok with option 1, which could minimize the specification change as well as the change to the TE implementation.
Proposal 2: Regarding the OFDM symbols for deriving the phase value, we are fine with reusing the TE implementation in the existing EVM test, i.e., to derive the phase value based on data and DMRS symbols.
2.3	How to calculate phaseOffset over several bundles
· Options in RAN4 #102e (in WF R4-2206593)
· Option 1: averaging phaseOffset over X bundles
· Option 2: maximum from phaseOffset over X bundles
· Option 3: RMS value from phaseOffset over X bundles.
· Option 4: TBA
Firstly, if several bundles are considered in the test, we agree the intention is to increase the samples for testing, but not to test X back-to-back bundles.
We believe option 2 is the reasonable option. In the simulation for tolerable phase offset, the 25 or 30 degrees is the maximum phase offset with uniform distribution, instead of any form of averaging. If option 1 or option 3 will be used, the agreed phase offset values need to be revisited.
Proposal 3: If several bundles are considered in the test, the intention is to increase the samples for testing, but not to test X back-to-back bundles. Regarding how to calculate phaseOffset over several bundles, option 2 with the maximum from phaseOffset over X bundles should be used, to align with the phase offset model used in the simulation.
2.4	Phase offset measurement
· Options in RAN4 #102e (in WF R4-2206593)
The phase offset between a reference timeslot tref and a measurement timeslot tm is then calculated 
· Option 1
The average phase for each slot i is then calculated independently, as shown below: 

with the individual average phases for each slot calculated as per the formula above.

· Option 2:
The phase difference for each subcarrier between a reference timeslot tref and the measurement timeslot tm is then calculated as defined below:

The average phase offset between the reference and measurement timeslots are then calculated as the RMS average over the results for all subcarriers as shown below:

· Option 3: TBA
[bookmark: _GoBack]Firstly, it looks RMS averaging is used in both options. Our preference is that for all the samples, the phase delta should be within the specified tolerance, instead of using any form of averaging.
Excepting the RMS part, our preference is option 2. Option 1 with the average of the absolute phase values at different SCSs is not preferred.
Proposal 4: Regarding the phase offset measurement, excepting the RMS part, our preference is option 2, i.e., calculate the phase difference for each subcarrier.
2.5	RMS average for phase tolerance
· Options in RAN4 #102e (in WF R4-2206593)
· Option 1: Use RMS value over measurement set (each subcarrier between a reference timeslot tref and the measurement timeslot tm ) for one measurement interval
· Option 2: use average over measurement set for one measurement interval
· Option 3: use maximum over measurement set for one measurement interval
· Option 4: TBA
We support option 3, and the phase delta should be within the agreed tolerance, instead of using any form of averaging.
Proposal 5: Regarding the phase offset for one measurement interval, we support option 3, i.e., use the maximum of the phase difference for all subcarriers over the measurement set.
3. Conclusion
This contribution presented our views on the measurement related issues, with the following observations and proposals:
Observation 1: If the accumulated phase change relative to the reference time slot due to the frequency error is not mitigated, the UE may not fulfill the defined phase tolerance requirements.
Proposal 1: For specifying the accumulated phase error correction relative to the reference time slot, generic description in the Annex is preferred.
Proposal 2: Regarding the OFDM symbols for deriving the phase value, we are fine with reusing the TE implementation in the existing EVM test, i.e., to derive the phase value based on data and DMRS symbols.
Proposal 3: If several bundles are considered in the test, the intention is to increase the samples for testing, but not to test X back-to-back bundles. Regarding how to calculate phaseOffset over several bundles, option 2 with the maximum from phaseOffset over X bundles should be used, to align with the phase offset model used in the simulation.
Proposal 4: Regarding the phase offset measurement, excepting the RMS part, our preference is option 2, i.e., calculate the phase difference for each subcarrier.
Proposal 5: Regarding the phase offset for one measurement interval, we support option 3, i.e., use the maximum of the phase difference for all subcarriers over the measurement set.
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