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Introduction
[bookmark: _In-sequence_SDU_delivery]With respect to antenna port definitions, there has been some agreements in the last meetings, where the highlights are listed here

· All physical channels and reference signals in NR are transmitted using antenna ports
· Agree as working assumption the following antenna port definition for NR (same as in LTE)
· An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 


In this contribution we elaborate on the port definition in NR and discuss the need to have a more stringent definition of an antenna port by introducing port coherence regions. 
[bookmark: _Ref178064866]Discussion
On the port definition in NR
In RAN1#86 it was agreed that all physical channels and reference signals in NR are transmitted using antenna ports. Beam based operation and self contained transmission introduces a new dimension to the NR antenna port definition. These are reasons to have a more stringent defintion of an antenna port compared to LTE, although the validity region of the measurments using an antenna port was somewhat clarified in the more recent releases of  LTE. 
Transmitters with high gain beamforming capability will need to be allowed to alter beamforming weight vectors for reference signals over time, e.g., similar to precoded CSI-RS in LTE. The event that the precoder of a precoded reference signal changes abruptly at some point in time can be denoted as a port coherency transition.
[bookmark: _Toc465236016]A port coherency transition occurs when the precoder of a reference signal changes abruptly, so that the channel cannot readily be inferred between symbols across transition boundaries.
Port coherency transitions are important in beam based operation, mainly because the transmitting node may want to update the precoder or beamforming weight vector of the reference signals as new channel state information becomes available. An example is beam tracking, where reference signals are updated over time to track a UE that is moving. 
Another case is for CSI-RS ports, where the CSI-RS resource is taken from a pool or set of resources, and the network decides to use the resource in another beam or from another TRP in a subsequent subframe. Port coherency transitions does not violate the antenna port definition, as the definition only requires that for a symbol there should exist another symbol from which the channel can be inferred. It does not preclude that there exists yet another symbol conveyed on the same antenna port from which the channel cannot be inferred. What the definition does imply however is that any symbol is part of a port coherency region for which there are possibilities to mutually infer channel realizations between symbols. The relation between symbols, port coherency transitions and regions are illustrated in Figure 1.
[bookmark: _Toc465236017]One consequence of the port definition is the existence of a port coherency region of symbols for which there are possibilities to mutually infer channel realizations between symbols.
In fact, port coherency regions are indirectly adopted in LTE. For instance, we have the DMRS ports that have a port coherency region spanning one subframe in time and one precoder resource block group (PRG) in frequency. Another example is the CSI-RS measurements, that from LTE release 13 can be configured with measurement restrictions, effectively making the port coherency region the same as the CSI-RS periodicity in time, and the full bandwidth in frequency.
Regardless if the port definition in NR includes the notion of a port coherency region, it must be directly or indirectly specified what assumptions the UE can make with respect to port coherency regions. 
[bookmark: _Toc462953258][bookmark: _Toc462997227][bookmark: _Toc462997904][bookmark: _Toc465163952][bookmark: _Toc465166425][bookmark: _Toc465236018]In NR, specify means for the UE to determine port coherency regions for all antenna ports known to the UE.
[image: ]
Figure 1. Time-frequency layout of a signal mapped to an antenna port. The figure illustrates how different symbols relate to each other depending on whether they are located in the same port coherency region or different. At port coherency transitions the precoding or beamforming of the signal may change abruptly.  

Conclusions
In this contribution we made the following observations:
Observation 1	A port coherency transition occurs when the precoder of a reference signal changes abruptly, so that the channel cannot readily be inferred between symbols across transition boundaries.
Observation 2	One consequence of the port definition is the existence of a port coherency region of symbols for which there are possibilities to mutually infer channel realizations between symbols.

Based on the discussion in this contribution we propose the following:
Proposal 1	In NR, specify means for the UE to determine port coherency regions for all antenna ports known to the UE.
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