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Introduction
In WF[1], there are some new updates related to the phase and power consistency tolerance simulation:
Issue 1-3-2: Phase continuity tolerance
Agreement in GTW:
· Criterion to derive the tolerance:
· The degradation of performance for case with phase offset over case without phase offset.
· The performance gain of using joint channel estimation over not using joint channel estimation when phase offset is modeled.
· Run the simulations for the following cases:
· For Option 1 phase offset, consider offset [-X, X].
· X is in the range of 10 to 40.
· Option 1 phase offset means that for each individual slot k (k = 1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
· For Option 2 phase offset, consider offset [-X, X].
· X is in the range of 5 to 20.
· Option 2 phase offset means that for each individual slot k (k = 1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate) 
· Duration of transmission repetition n.
· n = 8,
other values, e.g., 12, 16, 32, are not precluded
In this paper, we present our updated simulation results together with the CFO investigations. 
Issue 1-3-4: Model of power variation
Agreement in GTW:
· For model of explicit power offset for the evaluation, Option 1 (uniform distribution) is agreed.
· For definition of the power offset, the following is agreed.
· For each individual slot k (k = 1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Issue 1-3-5: Power consistency tolerance
Summary of 1st round discussion:
· Proposals based on simulation results:
· Option 1: 1 dB power offset with uniform distribution
· Option 2: 2 dB power offset with uniform distribution
· Option 3: 4 dB power offset with uniform distribution
· Option 4: 4 dB fixed power offset
· Option 5: Not specify the requirement for the amplitude offset, i.e., reuse existing power consistency requirements defined in RAN4 spec.
· The impact from power variance is negligible.
WF recommendation:
· Considering power offset [-X, X] dB in the evaluation.
· X is in the range of [1, 2 and 3.5]
· FFS on the time relate to this, e.g., whether it can assume max duration no longer than 21ms. 

In this paper, we provide the updated simulation results with the newly agreed phase offset modeling and power offset modeling.
Discussion
Scenario parameters
Table 1: Basic setup of LLS for joint channel estimation on PUSCH, for FDDat 700 MHz
	System
	· Carrier frequency 700MHz
· 15 kHz SCS
· FDD
· 52PRBs BWP size

	UE speed
	· 3 km/h

	Payload / tx scheme
	· MCS 4 unless otherwise stated, 4 PRBs, 14 symbols
· 2 DMRS symbols per UL slot unless otherwise explicitly stated
· 8 (actual) repetitions, no re-transmissions
· No frequency hopping

	Channel
	· TDL-C (NLoS), 30 ns delay spread, medium correlation

	Impairments
	· 0.10 ppm CFO (70 Hz)
· Phase offsets between slots as/if indicated in respective section
· No time offset errors between slots

	Antennas
	· 1T2R

	Receiver
	· Practical (delay spread, CFO, etc not known to receiver), except CFO known where explicitly indicated in Section.





Phase error and power error tolerance for FR1 
The simulation results are updated to investigate new phase offset modelling on the JCE performance. 
Figure 1 shows the performance comparison between phase offset model of option 1 and option 2 with the same phase offset range. It can be seen that phase model option 1 is performing worse than phase model option 2 which means our observation and proposal in paper [2] still hold. 
[bookmark: _Ref92731892]Phase model of option 1 has worse JCE performance compared with phase offset modeling of option 2 for the same phase offset range.
Figure 2 shows the performance comparison with different phase offset modelling and power variation. With the power variation modelling of the uniform distribution, there is no apparent impact from the power variation aspect. Also in such case, the phase offset modelling of option 2 does not show worse performance than phase offset modelling of option 1.
[bookmark: _Ref92731902]With power variation model and phase offset model, phase model of option 1 has worse JCE performance compared with phase offset model of option 2 for the same phase offset range and power variation range.

The newly introduced phase offset model does not change our observation and proposal from previous simulation updates and thus the same proposal from the last meeting paper still hold [2].  Considering the power variation range is 3.5 dB in latest WF[1], and thus we propose below:

Proposal-1: Use the 3.5 dB power error and 20-degree standard deviation phase error (uniform [-35, 35]) as the JCE tolerance to the TX coherence transmission.  

[image: ]
[bookmark: _Ref92143133]Figure 1: BLER performance for JCE and non-JCE with added phase offset modelling at FR1 (option 1 and option 2 with different ranges)

[image: ]

[bookmark: _Ref92143298]Figure 2: BLER performance for JCE and non-JCE with added phase option 1 and option 2 and uniformly distributed power error with different ranges



Conclusions-
In this contribution, the updated link level simulation assumption is discussed for phase discontinuity tolerance study on JCE with below proposal:
Observation 1 Phase model of option 1 has worse JCE performance compared with phase offset modeling of option 2 for the same phase offset range.
Observation 2 With power variation model and phase offset model, phase model of option 1 has worse JCE performance compared with phase offset model of option 2 for the same phase offset range and power variation range.
Proposal-1: Use the 3.5 dB power error and 20-degree standard phase error as the JCE tolerance to the TX coherence transmission.  
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PUSCH, 700MHz, 30ns, 3km/h, MCS4, 4 PRBs, 2Rx

phase offset opt 1, 10 degree

phase offset opt 1, 20 degree

phase offset opt 1, 40 degree

phase offset opt 2, 10 degree

phase offset opt 2, 20 degree

phase offset opt 2, 40 degree

JCE no phase offset

no JCE
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PUSCH, 700MHz, 30ns, 3km/h, MCS4, 4PRBs, 2Rx

power error = 1, opt1 phase offset 10 degree

power error = 2, opt1 phase offset 10 degree

power error = 3.5, opt1 phase offset 10 degree
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power error = 3.5, opt1 phase offset 40 degree

power error = 1, opt2 phase offset 10 degree
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power error = 1, opt2 phase offset 40 degree
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power error = 3.5, opt2 phase offset 40 degree

no JCE

JCE, no impariments


