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1. Introduction
In 3GPP RAN1 #70 meeting, common RI/subband was proposed for discussion:
•       A RI-reference-process can be configured for a CSI process

–      PMI/CQI of the process is calculated conditioned on the RI of its RI-reference-process, if configured, that is reported in the same or the most recent preceding subframe 

•       A subband-reference-process can be configured for a CSI process

–      Subband CQI of the process reflecting transmission over the same subband as indicated for the subband-reference-process of the same bandwidth part, that is reported in the same or the most recent preceding subframe 

More details of common RI/subband can be found in [1]. During email discussion after RAN1 #70 meeting, the WF was discussed. But no agreement was reached on common RI/subband for different views in some issues among companies. In this contribution, we focus on the issue of periodic CSI reporting timeline which was debated most.
2. Periodic CSI reporting timeline for common RI/subband
According to WF and email discussion after RAN1 #70 meeting, there are two alternatives for CSI reporting timeline for reference process and constrained processes which is a CSI process with configured reference process for RI/subband:
Alt.1: PMI/CQI of the constrained process is calculated conditioned on the most recently reported RI of its RI-reference-process
Alt.2: PMI/CQI of the constrained process is calculated conditioned on the most recently reported RI of this constrained process, and the RI’s value can be configured to be inherited from the reference-CSI-process.
An example is shown in Figure 1. For Alt.2, a constrained process cannot follow rank change of reference process until its next RI reporting for the constrained process. Therefore, in Alt.2, rank following delay, which is the shortest time between the reference process reporting a updated RI and the constrained process reporting CSI based on the updated RI, of PMI/CQI reporting for the constrained process depends on period and offset configurations for RI reports at both the reference process and constrained process. In the cases where next RI reporting of constrained process is far from the RI reporting of the reference process, CQI/PMI reports with the same RI between processes may be out of date for scheduler.

Furthermore, when there is a collision between the RI reporting of constrained process and RI reporting of another CSI process with higher priority, for example the reference process, RI reporting of the constrained process is dropped for CSI collision, if multiplexing is not supported or RI reporting of the constrained process has to be dropped according to dropping rule after multiplexing. In this case, calculation of PMI/CQI for constrained process can be based on the latest reported RI before the dropped RI. If the dropped RI reporting is just at the point of rank change, rank following delay of PMI/CQI reporting for the constrained process is further increased. In Alt.1, PMI/CQI calculation is based on RI reporting of the reference process. Dropping of RI reporting for constrained process does not affect PMI/CQI reporting. To prevent dropping of RI reporting for reference process, a low process index can be configured.
Alt.1 is the timeline scheme used in [1]. In Alt.1, PMI/CQI calculation for the constrained CSI process follows RI reporting of the RI-reference-process immediately. PMI/CQI reports of reference process and constrained processes are aligned on rank as quickly as possible. As a result, once rank selection for reference process changes, common rank could be utilized at scheduler in time.  
Although Alt.1 shows the rapid rank following capability, there is still a problem in its timeline. When reference process updates its RI report within the cycle of subband report of constrained process, subband reporting should follow this rank update. However, the updated rank is not consistent with the rank of wideband PMI reported, on which calculation of the following subband reporting is conditioned. This means in the cycle of subband reporting of constrained process, subband reporting after RI updated of reference process cannot be calculated for conflict between updated RI and PMI on which the calculation is conditioned.
For example, in Figure 1, the RI reporting period is 16ms for both processes. The constrained process reports RI just 5 subframes before RI reporting for the reference process, and wideband or subband PMI/CQI reporting of the constrained process is calculated conditioned on its own most recent RI report. When reference process changes its reported rank, PMI/CQI of constrained process can just follow this change after 12ms in Alt.2 timeline. As comparison, since PMI/CQI reporting of constrained process is calculated conditioned on most recently reported RI of the reference process in Alt.1, and RI update of the reference process is within a cycle of subband reporting of the constrained process, the subband reporting after RI update of reference process cannot be calculated. Except that error case, PMI/CQI of constrained process can follow RI change in 4ms. 
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Figure 1: Example of large rank following delay of PMI/CQI reporting for constrained process
To reach a tradeoff between rapid rank following and scheduling efficiency, and to solve the problem of subband reporting calculation for Alt.1, we can allow subband CSI report of a constrained process follow the rank on which the most recent wideband CSI report is conditioned. And wideband CSI report of the constrained process is calculated conditioned on the RI of its RI-reference-process that is reported in the same or the most recent preceding subframe. With this modification, wideband report could follow rank change of reference process as quickly as possible, while subband reports hold the same rank within a reporting cycle. Figure 2 shows the timeline for this modification in the same condition with the example in Figure 1. As shown in Figure 2, PMI/CQI report of constrained process can follow rank change in 4ms, and keep the same rank for subband reports in a reporting cycle.
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Figure 2: Timeline for modified scheme
Proposal 1: Subband CSI reporting of a constrained process follows the rank on which the most recent wideband CSI report is conditioned.
For linked processes configured with more than one CSI subframe set, these processes shall use the same pair of subframe sets, as agreed in RAN1 #70 meeting:
· If subframe sets are configured for more than one CSI process on a CC, all CSI processes that have subframe sets configured shall use the same pair of subframe sets.

For each shot of scheduling, the CSI reports of the linked processes should correspond to the similar interference condition due to a certain subframe subset (a restricted measurement set), which means reference indication for reports from difference subframe sets is meaningless. 
Also, in Rel.10, there is already a rule for CQI/PMI reporting when subframe sets are configured:
If reporting for more than one CSI subframe set is configured, CQI/PMI is conditioned on the last reported RI linked to the same subframe set as the CQI/PMI report.
This rule can be generalized to linked CSI processes configured with more than one subframe sets. If more than one CSI subframe sets are configured for linked processes, CQI/PMI of the constrained process for a subframe set shall be conditioned on the RI of its RI-reference-process for the same subframe set. Additionally, subband CQI of the constrained process reflects transmission over the same subband as indicated for the subband-reference-process of the same bandwidth part that is reported for the same subframe set.
Proposal 2: When subframe sets are configured for linked processes, CSI report of the constraint process linked with a subframe set follows the CSI report of its reference process linked with the same subframe set.
In the case where reference process is configured with two subframe sets, and constrained process is not configured with subframe set, there are two alternatives for consideration:
Alt.1: CSI report of the constraint process follows CSI report of its reference process linked with one subframe set. 
Alt.2: Common RI/subband reporting is not supported when there is no subframe set configured for constraint processes.
In Alt.1, common RI/subband relationship between CSI reporting of reference process linked with a subframe set and constrained process could be established. As a use case, when there is no restricted subframe set configured by Macro TP, but two restricted subframe sets by Pico TP. For the process associated with Pico TP, UE could be configured a reference from the process with a subframe set which may corresponds to RI/subband reference in protected subframe for Pico TP so that there is possibility to schedule JT transmission with two TPs. 
3 Conclusion
In this contribution, we discuss the timeline issues of common RI/subband. According to the discussion, the following are proposed:
Proposal 1: Subband CSI reporting of a constrained process follow the rank on which the most recent wideband CSI report is calculated.
Proposal 2: When subframe sets are configured for linked processes, CSI report of the constraint process linked with a subframe set follows the CSI report of its reference process linked with the same subframe set.
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