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1 Introduction
Throughout intensive discussion on the last couple of RAN1 meetings, it was agreed for both periodic and aperiodic feedback that ‘RI-reference CSI process’ can be configured for a (dependent) CSI process. The relevant agreement for ‘RI-reference CSI process’ for periodic reporting as captured in the chairman notes from RAN1#71 is copied below [1]:
· A RI-reference-process can be configured for a (dependent) CSI process

· The RI of the dependent CSI process may be configured to inherit its value from the most recent RI report of the RI-reference-process

· If the dependent RI reporting instance collides with the reference RI reporting instance, then the rank of the dependent process is assumed to be the same of the transmitted rank

· Otherwise, the assumed rank used in PMI/CQI derivation of the dependent process is taken from its own latest transmitted RI

· “RI-reference” also refers to RI+PTI or RI+PMI1 

· In case of PUCCH 2-1 with RI+PTI: RI+PTI is inherited

· In case of PUCCH 1-1 (Sub-mode 1) with RI+PMI1: if  the  dependent RI reporting instance collides with the reference RI reporting instance, RI+PMI1 is inherited; otherwise, only RI is inherited.
· A dependent CSI process is expected to be configured in the same feedback mode (including sub-mode if configured), and has the same number of CSI-RS ports as the reference CSI process, 

· A dependent CSI process is expected to be configured to use the same set of restricted RIs with codebook subset restriction as the reference CSI 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

· The same transmission/dropping rules as for without rank inheritance are applied

During review of TS 36.213 v11.1.0 which was approved in RAN#58, it was observed that the green highlighted sentences in the above agreement are not clearly captured in the specification [2]. This contribution discusses how the current specification might be misinterpreted regarding on the above highlighted text and proposes a modification on the relevant parts of the specification to properly capture the above RAN1 agreements.
2 Discussion on RI-Reference CSI Process for Periodic Feedback
For the purpose of describing the issue, we provide a simple example where RI is solely reported without joint coding with PMI1 or PTI in the reporting instance. The example is depicted in Figure 1. Applying the green highlighted sentences in the above RAN1 agreement to Figure 1, the PMI and CQI values in the yellow circle should be calculated conditioned on the last reported RI of the ‘RI reference CSI process’ indicated by the orange arrow as a result of collision between the dependent RI reporting instance and the reference RI reporting instance. In other words, for TM 10, if a UE is configured with a ‘RI-reference CSI process’ for a (dependent) CSI process and in case the RI report for the dependent CSI process is dropped by collision with RI report for the ‘RI-reference CSI process’, the PMI and CQI for the CSI process are calculated conditioned on the last reported periodic RI of the configured ‘RI-reference CSI process’; otherwise the PMI and CQI are calculated conditioned on the last reported periodic RI.
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Figure 1: RI-reference CSI process for periodic feedback
However, according to the current version of TS 36.213, one would interpret that the PMI and CQI values on the yellow circle in Figure 1 are always calculated conditioned on the last reported RI of the dependent CSI process indicated by the purple arrow. The relevant description of TS 36.213 v11.1.0 is copied as follows:

· Mode 1-1 description:

· In the subframe where RI is reported (only for transmission modes 4, 8, 9 and 10):

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured ‘RI-reference CSI process'; otherwise, the UE shall determine a RI assuming transmission on set S subbands.
· The UE shall report a type 3 report consisting of one RI.

· In the subframe where CQI/PMI is reported for all transmission modes except with 8 CSI-RS ports configured for transmission modes 9 and 10:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 2 report consisting of 

· A single wideband CQI value which is calculated assuming the use of a single precoding matrix in all subbands and transmission on set S subbands.

· The selected single PMI (wideband PMI). 

· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 

· For transmission modes 4, 8, 9 and 10, the PMI and CQI are calculated conditioned on the last reported periodic RI. For other transmission modes they are calculated conditioned on transmission rank 1.
The problem in the current specification regarding on the ‘RI-reference CSI process’ for periodic feedback is caused by the above blue highlighted text “the PMI and CQI are calculated conditioned on the last reported periodic RI” which does not mention the case of collision between the reporting instance of the RI-reference process and the dependent process. In order to avoid the problematic misinterpretation, our proposal for the correction of Mode 1-1 description is as follows:
· Mode 1-1 description:

· In the subframe where RI is reported (only for transmission modes 4, 8, 9 and 10):

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured ‘RI-reference CSI process'; otherwise, the UE shall determine a RI assuming transmission on set S subbands.
· The UE shall report a type 3 report consisting of one RI.

· In the subframe where CQI/PMI is reported for all transmission modes except with 8 CSI-RS ports configured for transmission modes 9 and 10:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 2 report consisting of 

· A single wideband CQI value which is calculated assuming the use of a single precoding matrix in all subbands and transmission on set S subbands.

· The selected single PMI (wideband PMI). 

· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 

· For transmission modes 4, 8, 9 and 10, 
· If UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 3 report for the CSI process is dropped by collision with type 3 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI of the CSI process is reported, the PMI and CQI for the CSI process are calculated conditioned on the last reported periodic RI of the configured ‘RI-reference CSI process’; otherwise the PMI and CQI are calculated conditioned on the last reported periodic RI. 
· For other transmission modes, the PMI and CQI are calculated conditioned on transmission rank 1.
The companion CR [3] is submitted to propose the above text proposal and to remove similar ambiguities regarding on ‘RI-reference CSI process’ for different periodic reporting cases in consideration of:
1. Mode 1-1 (submode 1) with 8 CSI-RS ports: RI and PMI1 are reported in the same subframe.
2. Mode 2-1 with 8 CSI-RS ports: RI and PTI are reported in the same subframe

3 Conclusions
This contribution discusses how the description regarding on ‘RI-reference CSI process’ in TS 36.213 v.11.1.0 can be interpreted and proposes a correction to remove the ambiguity.
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