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Introduction
In this contribution, we present our view on the RAN5 LS response. 
Discussion
RAN5 gives an reply on the RAN4 questions about the measurement of phase continuity requirement and ask RAN4 to consider the phase correction:
Q1-2: Can Frequency error be corrected in such way that it has minimal or no impact on measurement uncertainty for phase discontinuity requirements? If answer is yes, in which options below could achieve this:
1. CFO correction in each slot should be applied taking into account a slot starting from a reference time slot (e.g. slot 0 or any slot p-1) to measured time slot (slot p) to enable a continuous correction to avoid any potential phase step introduced by CFO correction.
2. CFO in each slot is corrected with its individual frequency error
In order to minimize the impact of frequency error, RAN5 proposes to correct the mean phase in each slot and update subsequent processing as proposed for Q1-1. CFO option 2 in combination with mean phase correction results in no impact of frequency error on the phase continuity measurement.
And the procedure is quoted as below:
The mean phase error correction shall be defined as
,
where  is the phase response of the TX chain and fi are the sub carriers.
After the mean phase error correction, the processing as described in Annex F.9.4 of TS 38.101-1 [4] and Annex F.8.4 of TS 38.101-2 [5] can be performed, where RAN5 suggests to apply absolute value as highlighted in yellow below in order to correct the metric:


As the  is agreed to be based on the phase response of the Tx chain  φ ̃(t,f) as derived based on Annex F.4, the procedure in F.4 to derive phase response should be reused for most of part. At the time RAN4 draft the LS to RAN5, it is assumed that the CFO is corrected in the RF correction block in F.9.1 in modified signal in Annex F.4. But the question arises from [3] on how to improve the testability of the phase continuity requirement as the test error may accumulate too big error and this is observed in LS response also [1]. Also in [3], it is observed that the phase compensation for CFO should be done within the bundled time slots otherwise additional phase error will be introduced. 

F.9.1	Measurement point
The measurement point for phase offset measurement is defined in Figure F.9.1-1. 


Figure F.9.1-1: Measurement point

In [1], the phase compensation is proposed to be done with formular below:
,
However, it is questionable whether such method can work. For example, if the φ ̃(t,f) for different subcarrier are the same, the average of  will be the φ ̃(t,f) and therefore , This will pass all DUT for phase continuity test.
[bookmark: _Ref142325548]The phase correction method in [1] may pass all DUT as the derived phase could be zero. 
Our understanding is that the motivation of introducing the above the phase correction in Ran5 LS is to reduce the frequency error uncertainty introduced by TE on measurement result. As the phase correction equation should not  be used from above discussion. To fulfil the purpose of the reducing the phase error caused by frequency error uncertainty (MSTU), there is other methods. For example, using the same frequency error to compensate the time slots within the bundling time slot could be one. As any phase error caused by frequency error estimation uncertainty will be cancelled out each other. How to estimate and to derive the frequency error is up to the TE or could be specified during the conformance testing phase.
Proposal-1: [bookmark: _Ref142663257]Assuming the same frequency error to be corrected for all time slot to avoid the phase error caused by frequency error uncertainty.

Another question is the correction of timing error mentioned in LS response[1]. The time error is defined as below in F.4

 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal.
As the EVM analyser processes data in each time slot and as such the estimation and correction of the time error will be per slot. It is known that the time error of signal will contribute to the phase error and therefore, if time error also to be estimated and corrected in each time slot, such error should be introduced during the measurement.  As the test condition for DRMS bundling requirement is set that there is no DL timing changed during the testing, it can be expected that the time error should not be changed for the bundled time slot. Therefore, the same time error can be used to compensate for measurement time slot within the bundling time slots. In this way, there is no additional phase error caused by measurement as any time shift error will be cancel out between measurement and reference time slot. 
[bookmark: _Ref142325557]Correction of time error per time slot may introduce additional phase error. 

Proposal-2: [bookmark: _Ref142663274]Assuming the same time error to be corrected for all time slots to avoid the phase error caused by time error 

In summary, we propose the below changes in Annex to reflect our proposals above:
F.9.3	Modified test signal
It is assumed that the receiver is able to compensate the frequency error and time error with below modification:


 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal, applying the same for each time slot within a measurement time window reported by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17]


 is the RF frequency offset, applying the same  for each time slot within a measurement time window reported by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17]


Based on above discussion, and to proceed on work as Rel-17 DMRS feature is finalized feature and it needs to be tested in RAN5, we think it may be appropriate to send a LS back to RAN5 as below.
“ RAN4 thanks for RAN5 response on the RAN4 questions on measurement of the phase continuity requirement, RAN4 reach consensus that the method proposed in R4-2304029 may pass all DUT in the test with certain condition, e.g, when  is similar or same for different subcarrier. Therefore, RAN4 suggest below assumption instead to reduce the test error on the measurement of the phase continuity requirement:
1. Assuming the receiver is able to apply the same time error and frequency error to all time slots within the bundling time slots.
Action: RAN4 kindly ask the RAN5 to consider the above assumption for DMRS bundling measurement”

Proposal-3: [bookmark: _Ref142325566]Discuss the formal CR to complete the Rel-17 DMRS bunding test

Proposal-4: [bookmark: _Ref142325574]RAN4 consider the LS to RAN5 when reaching consensus on the proposal in this paper.

Conclusions
In this contribution, we present our view on the RAN5 LS with below observation and proposals:
Observation 1 The phase correction method in [1] may pass all DUT as the derived phase could be zero.
Observation 2 Correction of time error per time slot may introduce additional phase error.
Proposal-1:Assuming the same frequency error to be corrected for all time slot to avoid the phase error caused by frequency error uncertainty.
Proposal-2: Assuming the same time error to be corrected for all time slots to avoid the phase error caused by time error.
 Proposal-3: Discuss the formal CR to complete the Rel-17 DMRS bunding test
Proposal-4: RAN4 consider the LS to RAN5 when reaching consensus on the proposal in this paper.
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