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Discussion and decision
1
Introduction

In RAN1#70bis it was agreed to allow the possibility of configuring a RI-reference-process for aperiodic feedback. The RI of a CSI process configured with a RI-reference-process inherits its value from the RI reported for the RI-reference-process in the same subframe.

This contribution discusses the introduction of reference processes for periodic feedback.

2
Discussion
As discussed in previous meetings [1], the introduction of a rank constraint between CSI processes enables better support of CoMP schemes such as joint transmission as well as dynamic point blanking when realistic traffic conditions are considered.
A reference process for RI was agreed to be introduced for aperiodic reporting but no decision has been made yet on the case of periodic reporting. Introducing a reference process for the periodic reporting modes would also be beneficial for the same reason as for the aperiodic modes. 
Proposal 1: Introduce RI-reference-process for periodic CSI feedback.

One aspect that should be taken into account in the case of periodic feedback is the dependencies between reports transmitted in different subframes within a CSI process. For instance, for transmission modes where RI is reported, the CQI/PMI reported in a subframe is calculated conditioned on the last reported RI.
One issue stems from the fact a periodic CSI report containing RI may be dropped. This occurs for instance whenever there is a collision with HARQ-ACK in a subframe without PUSCH and the parameter simultaneousAckNackAndCQI is not set to TRUE. The case of a missing RI needs to specified not only to avoid misinterpretation of subsequently transmitted CSI but also to ensure PUSCH decodability in subframes where CQI/PMI periodic reports are transmitted, since the number of coded symbols used for CQI/PMI in PUSCH depends on the payload of the periodic report which itself depends on the RI. To avoid this ambiguity in R8-10 the specification states that in the absence of a last reported RI the UE shall conduct the CQI/PMI calculation conditioned on the lowest possible RI (considering the codebook subset restriction).
To implement a RI-reference-process for periodic CSI feedback one can consider the following alternatives for a CSI process configured with a RI-reference-process
a) Maintain independent RI reporting instances
b) Use the same RI reporting instances as the RI-reference-process
Alternative (a) introduces some complexity due the additional dependency that is effectively introduced between the periodic report containing the RI of the linked process and the periodic report containing the RI of the RI-reference-process. This dependency means that additional specification would need to be introduced to handle the case of a missing RI report of the RI-reference-process. More specifically, in the absence of a last reported RI of the RI-reference-process, one would need to specify (and potentially test) one of the two following behaviors:
1) The reported RI is constrained to the lowest possible RI of the RI-reference-process; or

2) The reported RI is set to the RI of the RI-reference-process that would have been reported.
In addition to the above, one may also need to clarify the behavior in case the last reported RI of the linked process is missing but the last reported RI of the RI-reference-process is present. This is because one could interpret either that the CQI/PMI reports of the linked process are conditioned on the last reported RI of the RI-reference-process, or on the lowest possible rank of the linked process.
Such additional specification is not required with alternative (b) since by definition there is never a situation where the RI report of one process is missing but not the other. On the other hand, in the case of 8 antenna ports the reports containing RI are associated with other CSI components such as first PMI (report type 5) or PTI (report type 6). This creates some restrictions in the use of reference-RI-process for the case of 8 antenna ports. For instance, two CSI processes associated to different transmission points of 8 antenna ports cannot in practice reuse the same first PMI. However, for the common case where a reference-RI-process is configured for a process that has the same channel part as this reference-RI-process (but a different interference part) there would not be a problem in reusing the same first PMI or the same PTI.
Proposal 2: A CSI process configured with a RI-reference-process uses the same RI reporting instances as this RI-reference-process.
3.
Conclusions and Recommendations

This contribution discussed the introduction of reference processes for periodic feedback. The following proposals are made:

Proposal 1: Introduce RI-reference-process for periodic CSI feedback.

Proposal 2: A CSI process configured with a RI-reference-process uses the same RI reporting instances as this RI-reference-process.
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