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Introduction
In the last RAN4 meeting, there were extensive discussions on phase discontinuity for NR coverage enhancement and reply LS [2] has been sent back to RAN1. However there are also some remaining open issues as listed in WF [5] left for further discussions, therefore in this contribution, we want to share some further considerations.
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2.1. Required tolerance of the phase continuity and amplitude consistency
In the previous RAN4 meetings, the majority of interested companies support to have some LLS to evaluate the acceptable tolerance from network performance perspective. Therefore in this contribution, the following scenarios are evaluated to check the impacts of phase discontinuity and power inconsistency on the gNB performance and detailed simulation assumptions are listed in Annex 5.
Table 1. evaluation cases for phase continuity and power consistency
	Scenario 
	Configurations
	Note

	Case 1:
Phase discontinuity across different repetitions
	700MHz/4GHz, 2 /8repetition, 
Baseline: 0
Option 2: uniform distribution

	Relative phase discontinuity is added on top of 1st transmission
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Figure 1. The performance impact of phase error on joint channel estimation for PUSCH for 700MHz 
[image: IMG_256]
Figure 2. The performance impact of phase error on joint channel estimation for PUSCH for 4GHz 
Based on initial simulation results in Figure 1 and Figure 2, the acceptable phase error between different repetitions should be within 10o-20o. 
Proposal 1: propose the phase error between different repetitions within 10o-20o.
Table 2. evaluation cases for the power consistency
	Scenario 
	Configurations
	Note

	Case 2:
Power inconsistency across different repetitions

	700MHz/4GHz, 2/8 repetition,
Baseline : 0
Option 2: uniform distribution
	Relative power inconsistency is added on top of 1st transmission repetition
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Figure 3. The performance impact of amplitude error on gNB receiver performance for 700MHz
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Figure 4. The performance impact of amplitude error on gNB receiver performance for 4GHz
Based on initial simulation results in Figure 3/4, it can be found that 1dB amplitude error will also cause significant performance degradation (e.g. at least 3.97dB deterioration @10% BLER for UMA and 3.81dB deterioration @10% BLER for RMA ), the acceptable amplitude error between different repetitions should be less than 0.5dB.
Proposal 2: propose the amplitude error between different repetitions less than 0.5dB.
Conclusion
In this contribution, we shared some further analysis on the remaining open issues listed in the approved WF [1] and some proposals and observations are made as following:
Proposal 1: to propose the phase error between different repetitions within 10o-20o;
Proposal 2: to propose the amplitude error between different repetitions less than 0.5dB.
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Annex: Simulation assumptions
Table A-1 Simulation assumption for different DMRS patterns in the time domain
	Parameter
	Value

	Carrier frequency
	700MHz

	Channel model
	TDL-C (delay spread: 300ns) as in 38.901 for Rural scenario

	UE speed
	3 km/h 

	BS antenna configuration
	4Rx 

	UE antenna configuration
	1 Tx

	System bandwidth
	20 MHz

	Sub-carrier spacing
	15 kHz 

	Occupied RB
	4

	MCS
	0/1

	Waveform 
	DFT-s-OFDM

	Number of OS per repetition
	14 (PUSCH mapping type A)

	DMRS overhead 
	1/2 DMRS symbols

	Number of repetitions
	8 

	Frequency hopping 
	Disabled 

	Channel estimation
	Practical

	Receiver type
	MMSE



Table A-2 Simulation assumption for different DMRS patterns in the time domain
	Parameters
	Values

	Scenario
	Urban , O2I
	Rural, O2I

	Duplexing scheme and frequency
	4GHz TDD 
	4GHz TDD

	Frame structure for TDD
	DDSUU (S: 10D:2G:2U) for 4GHz 

	Transmission bit rate for data channel (bit/s)
	1 Mbps for eMBB
	100 kbps for eMBB

	Subcarrier spacing
	30kHz
	30kHz for TDD

	Channel model for link-level simulation
	TDL-C 
	TDL-C

	Pathloss model (select from LoS or NLoS)
	NLos
	NLos

	Delay Spread
	300ns
	300ns

	UE velocity
	3 km/h
	3 km/h for O2I

	Number of RF chains for BS
	4
	4 

	Number of UE antennas
	1 
	1

	Number of RF chains for UE
	1
	1

	Number of occupied RBs
	30
	4

	MCS
	MCS4
	MCS2

	DMRS overhead
	Type I, 2 DMRS symbol (one front- loaded and one additional), no multiplexing data

	Frequency hopping
	Disabled

	Channel estimation
	Practical

	Receiver type
	MMSE

	BLER Target 
	10%  iBLER for eMBB

	Waveform
	DFT-s-OFDM 

	Number of repetitions
	8 repetitions with JCE
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