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1. Introduction
As per agreement from RAN4#58AH [1] on relative phase discontinuity (RPD), this contribution further discusses simulation assumption and RPD modeling for base station performance loss evaluation.
2. Discussion
In [2] and [3] relative phase discontinuity was modeled and discussed accordingly. Baseband simulation was carried out separately. RPD simulation assumptions can be categorized to RPD modeling and simulation parameters.
From two contributions submitted, it can be observed that RPD modeling methodologies are similar and most of the simulation configurations are consistent. However some technical details need to be further aligned in order to provide quantitative analysis of RPD impact from performance perspective.
2.1. RPD modeling
RPD can be defined as: [4] 
The maximum change in the transmit phase difference between the two antennas between one UL subframe and the next across 1 subframe.
Model 1: For the demodulation evaluation, in [2] RPD is modeled in the following manner:
“UE model: one antenna port is considered as anchor port (phase according to the BS signalled precoder), second antenna port is subject to the additional phase shifts.
Static phase shift value: the following phase shift values were selected for analysis: 30, 45 and 60deg.
Phase shift applied with randomly selected rotation (+/-), relative to anchor antenna port phase.

Rotation was selected independently for each subframe.”
Model 2: In [3] RPD is modeled in the following manner:
The relative phase discontinuity is modelled as the relative phase jumps with discrete values. The positive or negative constant value will be generated randomly at each power switching point. A fragment of the pattern is given in Fig.1, Δ(Δθ) stands for the random relative phase difference, where Δθ represents the phase difference between two antennas at a certain subframe and Δ(Δθ) is the change of Δθ across the adjacent subframes. φ(p)(t) stands for the absolute phase of antenna port p. To facilitate simulation, the absolute phase of antenna port 0 is always set to zero, and the absolute phase of antenna port 1 is changed according to Δ(Δθ). If S(p)(t) stands for the time-continuous signal for antenna port p, then the transmitting signal should be

Str(0)(t)= S(0)(t)
Str(1)(t)= S(1)(t)×exp(jφ(1)(t))
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Fig.  Relative phase discontinuity modelling
Above two RPD models are fully aligned. The phase shift value for each subframe needs to be fixed for simulation purpose. From the context, phase shift in [2] is defined as 30, 45 and 60 deg for every 10 ms, while phase shift in [3] is defined as 10, 20, 30 and 60 every 1 ms. Phase shift value per subframe needs to be aligned for the simulation assumption.
Proposal 1: For RPD modeling, align the phase shift value per subframe for simulation assumption.
2.2. Simulation configuration
Test configurations proposed in [2] and [3] are summarized in Table 1 and Table 2 for comparison:
Table 1 Reused Simulation Assumptions
	Parameter
	Value in [2]
	Value in [3]

	Channel model
	EPA5
	EPA5

	Antenna configuration
	2x2
	2x2

	Antenna correlation
	Low, Medium
	Low, High

	Noise model
	AWGN
	AWGN

	Channel bandwidth
	1.4, 5, 15 MHz
	10MHz

	Channel estimation
	real
	real

	Noise estimation
	real
	real

	Cyclic prefix
	Normal
	Normal

	Resource allocation
	Full RB allocation
	Full RB allocation

	Modulation scheme and code rate
	AMC (link adaptation enabled)
	16QAM 3/4

	Rank
	1
	1

	Receiver
	
	Linear MMSE

	Number of HARQ processes
	
	8 HARQ processes for FDD

	Maximum number of HARQ transmissions
	
	4

	Redundancy version
	
	 0, 2, 3, 1, 0, 2, 3, 1

	HARQ combining
	
	Incremental redundancy

	Simulation length
	
	10000 subframes


Table 2 Additional Simulation Assumptions
	Parameter
	Value in [2]
	Value in [3]

	SRS transmitting period
	
	10 ms

	SRS transmitting subframe
	
	3

	Precoder measurment
	Adaptation
	Adaptation

	SRS processing delay
	10 ms
	8 ms

	Δ(Δθ) / phase shift per subframe
	
	0°, 10°, 20°, 30°, 60° 

	Phase shift frequency (Hz)
	
	1000, 500, 100


In general most test configurations proposed in [2] and [3] are consistent. However some details still need to be further discussed and agreed upon. For instance, more discussion is needed for modulation scheme and code rate selection (AMC or FRC), SRS configuration and channel bandwidth selection etc. It is proposed to have more discussion on detailed parameters in Table 1 and Table2.
Proposal 2: Fix the detailed parameters in Table 1 and Table 2 for RPD simulation assumption in future RAN4 meeting.
3. Conclusion
In this contribution, simulation assumptions and RPD modeling for base station performance loss evaluation are summarized. It is proposed to:
Proposal 1: For RPD modeling, align the phase shift value per subframe for simulation assumption.

Proposal 2: Fix the detailed parameters in Table 1 and Table 2 for RPD simulation assumption in future RAN4 meeting.
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