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<<Start of change>>
[bookmark: _Toc83581044][bookmark: _Toc84405553][bookmark: _Toc84414162][bookmark: _Toc98864480][bookmark: _Toc99733729][bookmark: _Toc21339388][bookmark: _Toc29804605][bookmark: _Toc36548175][bookmark: _Toc37253393][bookmark: _Toc37253725][bookmark: _Toc37321494][bookmark: _Toc37322679][bookmark: _Toc45889547][bookmark: _Toc52203738][bookmark: _Toc53172528][bookmark: _Toc61118295][bookmark: _Toc67923091][bookmark: _Toc75295754][bookmark: _Toc76510179]F.8	Phase offset difference measurement for DMRS bundling
[bookmark: _Toc98864481][bookmark: _Toc99733730]F.8.1	Measurement point
The measurement point for phase offset measurement is defined in Figure F.8.1-1. 


Figure F.8.1-1: Measurement point for phase offset for DMRS bundling 
F.8.2. Symbols used
It should be determined based on DRMS REs (3 DMRS symbols per slot) with the option to use data symbols.
F.8.3. CFO correction
The TE should perform a CFO correction on a slot-by-slot basis using a common frequency correction, that common frequency correction should be calculated as the average of the signed frequency errors of two slots (“slot 0 and any slot p” or “any slot p-1 and slot p” as defined in clause 6.4.2.6).
F.8.4. Steps of the measurement method
Below are detailed the steps necessary to obtain the maximum phase difference for DMRS bundling for the specified measurement interval.
[bookmark: _Hlk101791284][bookmark: _Hlk101791301]F.8.4.1. “Phase difference between slot 0 and any slot p” case
Let suppose X being the numbers of bundles and Y the number of slots per bundles, Z the number of subcarriers within the BWP. The following steps could be followed to determine the phase difference for DMRS bundling for the “Phase difference between slot 0 and any slot p” case:

1. For the  bundle, determine CFO estimations of the reference slot giving  and all the other slots of the  bundle  with  the slot number.
· Output format: one vector of dimension  for the  bundle.
2. Determine for each combination  of the common frequency correction  to apply.
· Output format: one vector of dimension [1×] for the  bundle.
3. Apply  and determine for each subcarrier, the reference slot phase based on the 3 DMRS symbols of the reference slot using channel estimation based on the LSE technique.
· Output format: one vector of dimension  for the reference slot of the  bundle.
4. Apply  and determine for each subcarrier, the  slot phase based on the 3 DMRS symbols of the  slot using channel estimation based on the LSE technique.
· Output format: one vector of dimension  for the  slot of the  bundle.
5. For the  bundle, calculation for the  slot for each subcarrier of the relative phase error (relative to the reference slot of the  bundle). 
· Output format: one vector of dimension, subcarrier relative phase errors of a slot.
6. For the  bundle, calculation for the  slot of the relative phase error based on the quadratic mean (RMS) of the subcarrier relative phase errors determined in step 5 (previous step). 
· Output format: one vector of dimension , “relative phase error” for a slot.
7. For the  bundle, repeat steps 3 to 6 for each slot of the  bundle
· Output format: , “relative phase error” for all slots of the  bundle.
8. For the  bundle, calculate the maximum value among the “phase difference” (relative phase error) values of the slots of the  bundle.
· Output format: , “maximum phase difference” among all slots of the  bundle.
9. For each other bundle of the measurement interval (composed of X bundles), repeat steps 1 to 8.
· Output format: , “maximum phase difference” among all slots for each bundle.
10. Calculate the maximum value among the “phase difference” (relative phase error) values of the bundles of the measurement interval.
· Output format: , “maximum phase difference” among all slots and all bundles.
F.8.4.2. “Phase difference between any slot p-1 and slot p” case
Let suppose X being the numbers of bundles and Y the number of slots per bundles, Z the number of subcarriers within the BWP. The following steps could be followed to determine the phase difference for DMRS bundling for the “Phase difference between any slot p-1 and slot p” case:

1. For the  bundle, determine CFO estimations of the slots of the  bundle  with  the slot number.
· Output format: one vector of dimension  for the  bundle.
2. Determine for each combination  of the common frequency correction  to apply, between 1 and .
· Output format: one vector of dimension [1×] for the  bundle.
3. Apply  and determine for each subcarrier, the reference slot phase based on the 3 DMRS symbols of the slot preceding the  slot using channel estimation based on the LSE technique.
· Output format: one vector of dimension  for the reference slot of the  bundle.
4. Apply  and determine for each subcarrier, the  slot phase based on the 3 DMRS symbols of the  slot using channel estimation based on the LSE technique.
· Output format: one vector of dimension  for the  slot of the  bundle.
5. For the  bundle, calculation for the  slot for each subcarrier of the relative phase error (relative to the reference slot of the  bundle). 
· Output format: one vector of dimension, subcarrier relative phase errors of a slot.
6. For the  bundle, calculation for the  slot of the relative phase error based on the quadratic mean (RMS) of the subcarrier relative phase errors determined in step 5 (previous step). 
· Output format: one vector of dimension , “relative phase error” for a slot.
7. For the  bundle, repeat steps 3 to 6 for each slot of the  bundle
· Output format: , “relative phase error” for all slots of the  bundle.
8. For the  bundle, calculate the maximum value among the “phase difference” (relative phase error) values of the slots of the  bundle.
· Output format: , “maximum phase difference” among all slots of the  bundle.
9. For each other bundle of the measurement interval (composed of X bundles), repeat steps 1 to 8.
· Output format: , “maximum phase difference” among all slots for each bundle.
10. Calculate the maximum value among the “phase difference” (relative phase error) values of the bundles of the measurement interval.
· Output format: , “maximum phase difference” among all slots and all bundles.
<<End of change>>
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