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1. Introduction
In RAN4 #100e meeting, one more reply LS on PUCCH and PUSCH transmission was sent to RAN1 [1], and the WF on phase continuity and power consistency was approved in [2]. 
This contribution provides our views on phase continuity and power consistency tolerance.
2. Discussion
2.1  Phase continuity tolerance
Firstly, we’d like to discuss the model of phase variation. Two options were listed in the WF:
Model of phase variation
· [bookmark: OLE_LINK125][bookmark: OLE_LINK123][bookmark: OLE_LINK124]Down select Model of explicit phase offset between option 1 and option 2
· [bookmark: OLE_LINK138]Option 1: Gaussian, std deviation 
· Option 2: uniform distribution
· Definition of the offset
· For each individual slot (0…n) within the bundle, an independent offset is generated and applied.
For the model of phase offset, we support the option 2 of uniform distribution. With uniform distribution model in the simulation, the derived phase offset can be referred to define the corresponding UE requirements, i.e., to define the maximum allowable phase offset based on the upper limit of the uniform distribution. In contrast, if we use Gaussian distribution, it is not straightforward to derive the UE requirements based on the standard deviation.
Proposal 1: Use option 2 of uniform distribution for the phase offset model, since it can be referred to define UE requirements in terms of maximum allowed phase offset.

For the above definition of the offset, in our understanding, it means that an independent offset is generated and applied for each individual slot with respect to the slot 0. So we’d like to clarify the definition of the offset as: 
· Definition of the offset
· For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Proposal 2: Clarify the definition of the offset as: 
· Definition of the offset
· For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.

For the phase continuity tolerance, the following options were captured in the WF:
Phase continuity tolerance
· On phase continuity tolerance initial thoughts based on simulation results
· [bookmark: OLE_LINK158]1: within 40 degrees based on simulation for PUCCH
· 2: within 30 degrees based on simulation for PUSCH QPSK
· 3: 
· For PUSCH QPSK, in the order of 20 degrees for 8 repetitions
· For PUCCH format 3, 40 degree’s STD for 2 repetition and 20 degree’s STD for 8 repetition
· Align on simulation assumption, decide the phase tolerance in next RAN4 meeting, key factors for alignment are as follow
· Physical channel: PUSCH and PUCCH
· Repetition number: 2/8
· Model of phase variation: in issue 1-4-2
· DMRS configuration per slot
· Modulation order: focus on Pi/2 BPSK (PUCCH/PUSCH), QPSK (PUCCH/PUSCH), BPSK (PUCCH)
In the following, we will provide link-level simulation results with different phase offsets, using the simulation assumptions listed in Table 1.
Table 1. Simulation assumptions
	Parameters
	Values

	Carrier frequency and duplex mode
	4GHz, FDD

	Physical channel
	PUSCH

	UE velocity
	3km/h

	TBS
	320 (VoIP)

	MCS
	4

	RB number
	4

	Repetition number
	2 and 8

	UE Tx number
	1

	BS Rx number
	2 and 8

	Model of phase variation for JCE
	Uniform distribution within {0, 10, 20, 30, 40, 50, 60} degrees
•	For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
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Figure 1. Results for 2Rx and 2 repetitions        Figure 2. Results for 2Rx and 8 repetitions
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Figure 3. Results for 8Rx and 2 repetitions

Table 2. Required SINR (dB) at 2% BLER
	
	Without JCE
	With JCE, with different phase offsets

	
	
	0 degree
	10 degrees
	20 degrees
	30 degrees
	40 degrees
	50 degrees
	60 degrees

	2Rx, 2 repetitions
	3.95
	2.21
	2.29
	2.40
	2.63
	2.76
	2.88
	3.10

	2Rx, 8 repetitions
	-0.27
	-4.75
	-4.37
	-4.23
	-4.08
	-3.79
	-3.40
	-3.03

	8Rx, 2 repetitions
	-6.03
	-7.58
	-7.54
	-7.48
	-7.39
	-7.25
	-7.16
	-7.05



Table 3. JCE performance degradation (dB) due to phase offset
	
	Without JCE
	With JCE, with different phase offsets

	
	
	0 degree
	10 degrees
	20 degrees
	30 degrees
	40 degrees
	50 degrees
	60 degrees

	2Rx, 2 repetitions
	N.A.
	Baseline
	-0.08
	-0.19
	-0.42
	-0.55
	-0.67
	-0.89

	2Rx, 8 repetitions
	N.A.
	Baseline
	-0.38
	-0.52
	-0.67
	-0.96
	-1.35
	-1.72

	8Rx, 2 repetitions
	N.A.
	Baseline
	-0.04
	-0.10
	-0.19
	-0.33
	-0.42
	-0.53



We have the following observations based on our simulation results:
Observation 1: When 20 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.19 dB, -0.52 dB, -0.10 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
Observation 2: When 30 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.42 dB, -0.67 dB, -0.19 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
Therefore, we propose:
Proposal 3: To guarantee the JCE performance with up to 8 repetitions, define the phase continuity tolerance as 20 degrees.
2.2  Power consistency tolerance
For the power consistency tolerance, the following options were captured in the WF:
Power consistency tolerance
· Proposed power variation based on simulation results
· Option 1: 2 dB power variation with uniform distribution 
· Option 2: 1 dB fixed power offset (0.5 dB amplitude offset) 
· Option 3: Further study
· [bookmark: OLE_LINK164]Option 4: Reuse existing power consistency requirements defined in RAN4 spec.
· [bookmark: OLE_LINK163]Focus on Pi/2 BPSK (PUCCH/PUSCH), QPSK (PUCCH/PUSCH), BPSK (PUCCH). 
· Further discuss the model of power variation if existing power consistency requirements cannot be reused:
· Option 1: uniform distribution
· Option 2: fixed offset

In the following, we will provide link-level simulation results with different power offsets, using the simulation assumptions listed in Table 4.
Table 4. Simulation assumptions
	Parameters
	Values

	Carrier frequency and duplex mode
	4GHz, FDD

	Physical channel
	PUSCH

	UE velocity
	3km/h

	TBS
	320 (VoIP)

	MCS
	4

	RB number
	4

	Repetition number
	8

	UE Tx number
	1

	BS Rx number
	2

	Model of phase variation for JCE
	Uniform distribution within {0, 20} degrees
•	For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.

	Model of power variation for JCE
	Uniform distribution within {0, 2, 3.5} dB
•	For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
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Figure 4. Results for 2Rx and 8 repetitions

We have the following observations based on our simulation results:
Observation 3: When 2dB or 3.5dB of power offset with uniform distribution is modeled, there is no JCE performance degradation compared to no power offset for FR1.

According to sub-clause 6.3.4.4 of TS 38.101-1, the aggregate power tolerance is defined as ±2.5 dB and ± 3.5 dB for PUCCH and PUSCH respectively, as copied in Table 5. So we are ok to reuse existing power tolerance requirements defined in RAN4 spec, i.e., no new power tolerance requirements for FR1 to be defined.
Table 5: Aggregate power tolerance (Table 6.3.4.4-1 in TS 38.101-1)
	TPC command
	UL channel
	Aggregate power tolerance within 21 ms

	0 dB
	PUCCH
	± 2.5 dB

	0 dB
	PUSCH
	± 3.5 dB



Observation 4: According to sub-clause 6.3.4.4 of TS 38.101-1, the aggregate power tolerance is defined as ±2.5 dB and ± 3.5 dB for PUCCH and PUSCH respectively.
Proposal 4: Reuse the existing power tolerance requirements defined in RAN4 spec, i.e., no new power tolerance requirements for FR1 to be defined.
3. Conclusion
This contribution presented our views on phase continuity and power consistency tolerance, with the following observations and proposals:
Proposal 1: Use option 2 of uniform distribution for the phase offset model, since it can be referred to define UE requirements in terms of maximum allowed phase offset.
Proposal 2: Clarify the definition of the offset as:
· Definition of the offset
· For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Observation 1: When 20 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.19 dB, -0.52 dB, -0.10 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
Observation 2: When 30 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.42 dB, -0.67 dB, -0.19 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
Proposal 3: To guarantee the JCE performance with up to 8 repetitions, define the phase continuity tolerance as 20 degrees.
Observation 3: When 2dB or 3.5dB of power offset with uniform distribution is modeled, there is no JCE performance degradation compared to no power offset for FR1.
Observation 4: According to sub-clause 6.3.4.4 of TS 38.101-1, the aggregate power tolerance is defined as ±2.5 dB and ± 3.5 dB for PUCCH and PUSCH respectively.
Proposal 4: Reuse the existing power tolerance requirements defined in RAN4 spec, i.e., no new power tolerance requirements for FR1 to be defined.
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