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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we express our view for the following issues of interest,
· Simultaneous measurement aspect
· Timestamp granularity
· Number of samples for carrier phase measurements
· Stand-alone reporting for carrier phase measurements
· Phase error group aspect
· Integer ambiguity aspect


2 Simultaneous measurement aspect
The agreement of simultaneous measurement was written in a general purpose way in previous meeting. In Rel-17, the similar proposal was intensively discussed but it was not accepted. As such, the simultaneous measurement could be applicable only when the carrier phase are measured and reported. And there is no concrete reason that the restriction of UE behaviour could be applied to all the measurements.

We consider to add a note to the previous agreement that, the simultaneous measurement is applicable only when the carrier phase are measured and reported.

Proposal 2-1: To add a note that the simultaneous measurement is applicable only when the carrier phase are measured and reported


3 Timestamp granularity
The legacy timing based measurements utilize the collapsed symbols in order to increase the observation range. The collapsed symbols could also be used for the carrier phase measurement. This means, UE may not perform the legacy measurements by the collapsed symbols and in the meantime perform the carrier phase measurements in a per symbol basis. Then the timestamp granularity for the legacy measurement and the carrier phase measurement could be the same, namely the slot level.

One example is, for a comb-4, 4-symbol DL-PRS pattern, it is questionable that there could be significant phase change between symbols. The per-symbol carrier phase measurement could be power consuming. There are some more critical factors to impact the carrier phase measurement in terrestrial scenario, such as NLOS condition, the phase center calibration at transmission side and so on.   

Proposal 3-1: Slot level timestamp granularity could be sufficient for carrier phase measurement 


4 Number of samples for carrier phase measurements
The average across sample for carrier phase measurements may not be a reasonable operation. The carrier phase measurement is expected to be reported in a per sample basis. This means, the number of samples could be decoupled for the legacy measurements and the carrier phase measurements when reporting together.

The average over samples is basically done by the non-coherent combining. The legacy measurements may still produce the results in a per sample basis, and then it could be further averaged across samples for reporting. The measurement behavior is still the same between the legacy measurements and the carrier phase measurements.

Proposal 4-1: Carrier phase measurement is reported by a per sample basis

5 Stand alone reporting for carrier phase measurements?
The measurement on the phase of a subcarrier may obtain the fractional part, when the distance between a TRP and UE is represented by number of wavelengths and the crystals’ phase mismatch between TX and RX is ignored. The integer part is still missing.

If the measurements on the phases of the multiple subcarriers are treated as a method to obtain the integer part, the legacy timing based measurement is actually doing so. It is known that the slope of the phases among subcarriers determines the TOA. The methods such as the IFFT operation and the high resolution algorithms are to estimate the slope of the phases by using all the subcarriers for observation.

Then, based on the above, we don't find sufficient reason that carrier phase measurement could be reported alone.

Proposal 5-1: Standalone reporting for carrier phase measurements is not supported

6 Phase error group aspect
The different RF chains may still share a same crystal. The different RF chains may induce different group delay, and the group delay is the measure of phase distortion.

The best way is to use a single RF chain for carrier phase measurements on signals of TRPs. The usage of TEG in Rel-17 is to perform the difference at LMF to cancel the group delay and it has been designed to be so complicated to intimidate the real implementation. We believe that the “phase error” is more difficult to be cancelled. Also, the antennas at same PEG need to maintain the phase error within a threshold through the on-line measurement and calibration and the UE implementation for this would be a burden.
 
 
Proposal 6-1: Don't define phase error group

7 Integer cycle ambiguity aspect
When carrier phase measurements are reported together with the legacy measurements, such as DL-RSTD, the DL-RSTD value could be treated as the difference of the integer cycle number divided by the speed of light to account for the distance difference between 2 TRPs to the UE.

It is possible that the reported DL-RSTD is not the actual difference of the integer cycle number divided by the speed of light. Then the LMF may adjust each DL-RSTD value to search the value by defining the cost function. The search range for each DL-RSTD value could be up to LMF implementation since there is no clue.

The further enhancement on reducing the search effort could be studied in Rel-19.  

8 Conclusion
Proposal 2-1: To add a note that the simultaneous measurement is applicable only when the carrier phase are measured and reported

Proposal 3-1: Slot level timestamp granularity could be sufficient for carrier phase measurement 

Proposal 4-1: Carrier phase measurement is reported by a per sample basis

Proposal 5-1: Standalone reporting for carrier phase measurements is not supported

Proposal 6-1: Don't define phase error group

