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Introduction
During the several RAN4 meeting, the phase continuity/discontinuity is mentioned as technical terminology but there is no definition of it. In this paper, we present our view on the phase continuity definition with the defined reference point. 
Discussion
There is no common understanding on what phase continuity/discontinuity means. During several RAN4 meetings, some companies think the phase continuity is only the RF hardware generated phase distortion on the reference point of the UE antenna connector, while some companies think the phase continuity is what the BS “sees” taking all the RF imperfection factors into account. It is difficult to agree anything regarding phase continuity without a common understanding. Thus the feasibility in previous LS replies to RAN1 are putting together the assumption that concerned factor are FFS and it is doubtful what is the phase continuity feasible means and how RAN1 would use the conclusion of RAN4.
Generally, the phase continuity is introduced in the context of joint channel estimation or the DMRS bundling. It should involve different slots in time domain and extend the assumption of constant channel impulse response to   multiple slots in time domain. The channel impulse response is regarded as constant within one slot in legacy and within one time slot, the UE transmission is coherent and the channel estimation or EVM test is done on a per slot basis. If the channel impulse response can be assumed to be constant across the different slots, the DMRS symbol in different slots can be combined coherently in the channel estimation and channel estimation accuracy is improved. Here the channel includes the UE TX chain+ radio channel + BS receiver chain.
The reference point where the “phase continuity/discontinuity” refers to should be firstly defined. The EVM procedure is specified with the reference point defined in a signal processing flow diagram in TS 38.101. The same should be defined for phase continuity/discontinuity. 


Figure 1: Reference point definition for the “phase continuity/discontinuity” for JCE
In Figure 1 a reference point is proposed after the FFT but before the channel estimation. The signal processing for the receiver part is referred to the EVM procedure. With the reference point defined, the phase continuity can be defined as this:
For the same signal transmitted repeatedly in a multiple time slot set, the phase of the complex received signal of this data in different time slot at the reference point is the same. 
Or if some phase discontinuity tolerance would be allowed, another definition for “phase continuity” will be:
For the same signal transmitted repeatedly in a multiple time slot set, the difference between the phase of the complex received signal of this data in different time slot at the reference point is within a pre-defined tolerance range.
Proposal-1: RAN4 define the “phase continuity” considering the above proposal as a starting point.

Conclusions
In this contribution, the phase continuity definition is defined with below proposal:
For the same signal transmitted repeatedly in a multiple time slot set, the difference between the phase of the complex received signal of this data in different time slot at the reference point is within a pre-defined tolerance range.
Proposal-1: RAN4 define the “phase continuity” considering the above proposal as a starting point.
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