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1. Introduction
During RAN4#102-E meeting a way-forward on issues for maintenance of NR coverage enhancements is created based on the discussion in 1st round [1].


2. Way-Forward
All discussion on points not already agreed in the GTW are a starting point for further elaboration and discussion at the next meeting.
2.1 Remaining issue for measurement
Issue 3-1: 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.
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

Issue 3-3: DFT-s-OFDM and CP-OFDM waveforms for testing
GTW Agreement: The core requirement will cover both DFT-s-OFDM and CP-OFDM.
· For the test, only choose DFT-s-OFDM for testing.

Issue 3-4: OFDM symbols for deriving the phase value
Tentative agreement in GTW: To derive the requirement for phase value, assume that the DMRS REs within the window will be used.
Summary of round 1 email discussion:
Rohde & Schwarz does not agree with the tentative agreement in GTW, since it is not aligned with the existing TE implementation. In addition, Rohde & Schwarz provide a CR revision on how to derive the phase value based on data and DMRS symbols.
Recommendation for 2nd round discussion
WF:
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

Issue 3-5: Measurement interval
Summary of round 1 email discussion:
In general companies think multiple bundles need to be measured, while the details still need further discussion. 
Recommendation for 2nd round discussion:
WF:
 X bundles are to be measured for phase continuity tolerance 
FFS: number of X


Issue 3-5-1: how to calculate phaseOffset over several bundles
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


New issue 3-6-1: phase offset measurement
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


New issue 3-6-2: RMS average for phase tolerance (This is related to the new issue 3-6-1)
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

New issue 3-6-3: Time offset  
Option 1: TX chain equalizer coefficients are calculated once per slot with [image: ] set to [image: ], as described in Annex F.4:
Option 2
-   calculate PhaseOffsetl with  set to ,
-     calculate PhaseOffseth with  set to .
Option 3: TBA
WF
TBA
New Issue 4: 
1. Test equipment tolerance for accumulated frequency error correction with Phase model Option 1 testing approach, and impact on phase tolerance for 16 slot configuration.


2.2 Remaining issue for Requirement

New Issue 1: combing DMRS bundling feature with TxD and UL MIMO feature
 To further confirm the phase continuity tolerance requirement applicability on the feature of 
1. TxD 
2. UL MIMO

New Issue 2: 
FFS on the impact of the composite Tx signal transmitted from antenna array on phase tolerance requirement


3. References
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Issue 3-1 comments:
	Company
	Comments on 3-1

	China Telecom
	Maybe option 2 is simpler from CR drafting perspective.

	Rohde & Schwarz
	We had some further internal discussions whether Proposal 2 is necessary for the correct measurement of the phase difference between two slots. In our understanding, applying the approach from proposal 2 by Ericsson would lead to introducing the frequency error of the first slot also in the second slot and making a correction based on this. When then calculating the phase for each slot after applying the correction of the frequency error, we would basically already have removed the difference between the two slots, because of the frequency correction. So we would not see the real phase difference between the two slots any longer. 
So at the moment we don’t think that the correction as proposed in Proposal 2 should be applied.

	Ericsson
	The frequency correction done per slot means the phase accumulation by frequency error is corrected compared to the phase of first sample in first time slot, the phase of the first sample is not corrected. This is the same for reference time slot and the measured time slot, i.e the first sample phase is not corrected. when the reference time slot and measured time slot is the adjacent time slot. The first sample of the first symbol in measured time slot has also accumulated phase offset reference to the first sample of the first symbol in reference time slot and this should be corrected also. 
We can discuss it further next meeting.





Further discuss and capture the outcome in the CR for measurement.
	Company
	Comments on 3-4

	China Telecom
	Support option 1, and to align with Annex F.4 

	Rohde & Schwarz
	As proposed in our CR revision, we think referring to the existing chapters in the spec is sufficient, so Option 1.

	Ericsson
	Fine with option 1.




	Company
	Comments on 3-5

	China Telecom
	Ok to further check the “X” in the next meeting.

	
	

	
	





	Company
	Comments on 3-5

	China Telecom
	Option 2.

	
	

	
	




	Company
	Comments on new issue 3-6-1

	China Telecom
	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. 
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. 

	Rohde & Schwarz
	Slight correction to China Telecom comment, in Option 1 we do not use RMS, but would average over the absolute values for each SC.

	Ericsson
	Option 2 is preferred.
For option 1, the phase respone per subcarrier may be frequency selective if across a big RB number. Averaging over a few RB is fine as this align with the simulation assumption. Option 2 seems better as the phase offset follows the uniform distribution irrespective subcarrier location. 





	Company
	Comments on new issue 3-6-2

	China Telecom
	Option 3. 

	Ericsson
	Option 3 according to most companies’ opinion from GTW.  We are open to further discussion. 

	
	



	Company
	Comments on new issue 3-6-3

	China Telecom
	Is this issue related to Issue 3-1?

	Rohde & Schwarz
	Option 1, as proposed in our revision of the CR.

	Ericsson
	Option 2 follows the way EVM is derived. It could be discussed in next meeting to see if option 1 is also ok from performance aspect.




	Company
	Comments

	China Telecom
	2Tx with 2 PAs and DMRS bundling are two techniques for coverage enhancement and it would be beneficial to use them together. No intention to add new requirements, and just not to preclude the use the two features (DMRS bundling + TxD or UL-MIMO) together.

	
	

	
	




	Company
	Comments
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