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1
Introduction
In this contribution we address remaining details of periodic feedback and discuss different ways of supporting the concept of a CSI reference process.  

To avoid ambiguity we refer to a configured reference process as the “parent process;” linked CSI processes are referred to as “child processes.”

2
Potential support of a periodic CSI reference process 
At RAN1#70bis the concept of a CSI reference process was introduced for aperiodic feedback: 

For Aperiodic feedback, take the following proposal as agreement out of this meeting

· When a reference process is configured

· A RI-reference-process can be configured for a CSI process

· RI of the process can be configured to inherit its value from the RI reported in the same subframe of the RI-reference-process

· The RI computation for a first CSI process, without a reference CSI process, is derived solely based on the first CSI process, it does not take into account any other CSI processes, regardless if a second CSI process has been configured with the first CSI process as a reference  CSI process

It was proposed to extend the notion of a reference process to periodic feedback but no agreement could be reached.  A contentious point in the discussion was how to incorporate the RI feedback of parent and child processes into the periodic reporting timeline. 
In our view, two design alternatives can be considered with respect to the RI reporting of child processes: 

· Alt-1: Child processes perform RI reporting according to the existing reporting timeline.  The RI value is inherited from the parent process. 
· Alt-2: Child processes do not perform RI reporting.  Timeline configuration needs to ensure that there are no reporting ambiguities. 

In comparing the above alternatives it is important to take complexity and specification impact into account.  In particular, a benefit of Alt-1 is that it completely decouples parent and child processes except for the inheritance of the RI value.  The decoupling comes at the expense of transmitting some redundant RI information.  However, the additional overhead associated with such reporting is minimal and outweighed by the benefits of decoupling the CSI processes. 
In Alt-2, child processes do not report RI; instead the PMI/CQI reports of a child process are directly conditioned on the RI value of its parent process.  However, care needs to be taken to avoid any reporting ambiguities. In particular a potential conditioning issue is illustrated in Figure 1.  It is assumed that parent and child processes are configured with PUCCH mode 2-1 which includes wideband and subband PMI/CQI reports (labeled “WB” and “SB” in the figure, respectively).  The configurations of both parent and child processes follows the parameters in the figure which are aligned except for the number of cycles of WB/SB reports. 

An issue arises at time instance T1 in the figure at which point the RI of the parent process may change.  The child process would immediately apply the changed RI value of the parent CSI process to its SB reports after T1.  However, this leads to conditioning issues as the SB report itself may be conditioned on an earlier WB report that was generated under a different RI assumption. 
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Figure 1: Illustration of conditioning issues for reference/linked CSI processes. 
A simple way of avoiding the above issue is to require that the RI reporting timelines of parent and child processes are identical.  In this case, the RI report of either the parent or the child process would be dropped but the RI conditioning issues of Figure 1 would be avoided.  However, additional complications would arise for PUCCH 2-1 reporting in which the RI is multiplexed with PTI and transmitted in the same report.  Following a colliding RI reporting timeline would consistently drop the PTI associated with either the parent or the child process.  Therefore, to make Alt-2 work, the PTI, when configured, would need to be inherited as well together with the RI.  
Based on the above discussion we have a slight preference for Alt-1 as it keeps parent and child processes completely decoupled and avoids the timeline issues of Alt-2.  However, assuming that PTI inheritance is specified, Alt-2 could be considered as well. 
Proposal 1: 
· Adopt Alt-1 as it completely decouples the CSI reporting timelines of parent and child CSI processes
· If PTI inheritance is specified, Alt-2 could be considered in place of Alt-1.
3
Conclusions
The proposals in this contribution can be summarized as follows: 

· Adopt Alt-1 as it completely decouples the CSI reporting timelines of parent and child CSI processes
· If PTI inheritance is specified, Alt-2 could be considered in place of Alt-1.
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