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1 Introduction
In accordance to Rel-10 specification for TM1-9 and aperiodic CSI reporting, if CSI subframe sets are configured, CSI report can only include CSI corresponding to one CSI subframe set. The actual CSI subframe set for which CSI should be reported is determined by the location of CSI reference resource corresponding to the CSI request w.r.t CSI subframe sets. In Rel-11 this principle has been also applied to TM10 with multiple CSI processes, where CSIs of only one CSI subframe set but of multiple CSI processes may be included into CSI report [1]. In Rel-12, with introduction of the explicit DCI-based indication of the CSI subframe sets for CSI reporting, it becomes possible to include CSIs of both CSI subframe sets into single CSI report via configuration of CSI request fields ‘01’,’10’ or ‘11’ to include both CSI subframe set [2]. Such extension of CSI reporting for both CSI subframe sets introduces some ambiguities in TM10 for RI inheritance between CSI processes and CSI subframe sets. In this contribution we discuss the cases that should be considered for additional clarifications. 
2 Discussion
In accordance to Rel-11 specification, CSI process may be configured with ‘RI-reference CSI process’. In this case RI reported for the CSI process shall be the same as the RI reported for the configured ‘RI-reference CSI process’. 
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, a UE configured in transmission mode 10 with PMI/RI reporting for a CSI process can be configured with a 'RI-reference CSI process' for the CSI process. If the UE is configured with a 'RI-reference CSI process' for the CSI process, the reported RI for the CSI process shall be the same as the reported RI for the configured 'RI-reference CSI process'.


In case CSI subframe sets are configured for the ‘RI-reference CSI process’, the CSI subframe set for which RI should be selected as reference for the CSI process is uniquely determined by the location of CSI reference resource of the ‘RI-reference CSI process’ w.r.t to CSI subframe sets. In Rel-12, however, with the same CSI process and CSI subframe configuration, CSI report of the ‘RI-reference CSI process’ may include CSIs of both CSI subframe sets. In this case, there could be two instances of the RIs for ‘RI-reference CSI process’ in the same CSI report that may be considered as reference for the CSI process configured with the ‘RI-reference CSI process’. 
Figure 1, illustrates the scenario above, where CSI process #2 is configured with CSI process #1 as ‘RI-reference CSI process’ and, therefore, should inherent the reported RI of that CSI process. If CSI subframe sets are configured for CSI process #1, but not for CSI process #2, in accordance to Rel-11 specification, the RI of either CSI subframe set 0 or subframe set 1 should be used as reference by the CSI process #2, depending which RI of the two CSI subframe sets is actually included in the aperiodic CSI report. In Rel-12, however, two RIs of both CSI subframe sets of CSI process #1 may be included in aperiodic CSI report and, therefore, both of them may be considered as a potential reference for CSI process #2. The existing specification, however doesn’t describe which RI among two possible should be used by the UE as reference.   
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Figure 1. Illustration of RI inheritance ambiguity for TM10 with Rel-12 CSI subframe sets
A similar issue occurs when both the CSI process with ‘RI-reference CSI process’ and the ‘RI-reference CSI process’ are configured with Rel-12 CSI subframe sets and corresponds to the same CSI request field. In this case, the change to TS 36.213 might be also needed to clarify that RI for the CSI process configured with ‘RI-reference CSI process’ of the CSI subframe set shall be the same as the reported RI for the ‘RI-reference CSI process’ of the same CSI subframe set. Figure 2 illustrates the intended UE behaviour.  
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Figure 2. Illustration of RI inheritance for TM10 with Rel-12 CSI subframe sets configured on both CSI processes

Finally, further discussion is needed on the CSI request field configuration for ‘01’, ‘11’ or ‘11’ states, that may include {CSI process, CSI subframe set} pairs corresponding to the CSI process (configured with ‘RI-reference CSI process’) with only one CSI subframe set and ‘RI-reference CSI process’ with only one but another CSI subframe set. Such configuration would result to cross-CSI subframe set RI inheritance for two CSI processes that was not supported in Rel-11 and seems to be has no use case in Rel-12. To reduce complexity at the UE, this configuration is preferable to preclude in TS 36.213.
3 Summary

In this contribution we discussed aperiodic CSI reporting with RI-reference CSI process and Rel-12 CSI subframe sets. Some ambiguities on RI inheritance for CSI subframe sets were identified in TM10 with multiple CSI processes. We propose RAN1 to discuss these cases and determine the corresponding changes to RAN1 specification to resolve possible ambiguity in the UE implementation.
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