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1. Introduction
In 3GPP RAN1 #69 meeting, following agreement on CQI definition is reached:
· The eNB configures the CSI(s) to be reported by the UE

· A Rel-11 UE can be configured to report one or more CSIs per CC

· Each CSI is configured by the association of

· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: 

· one Interference Measurement Resource (IMR) which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· FFS whether one or two NZP CSI-RS resources can be configured, on which ports the UE assumes the transmission of an isotropic signal to be considered as interference in addition to the interference measured on the configured IMR

· Configuration of multiple CSIs

· IMRs associated with different CSIs can be configured independently

· If NZP CSI-RS resources are configured (as per the FFS above), they can be different for different CSIs

· FFS the maximum number of CSIs configurable for one UE 

· This does not affect the ability to configure subframe subsets for CSI reporting

· If PMI/RI reporting is configured, each CQI is associated with a PMI+RI
Note: this is independent of consideration of sub-band / wideband CQI values.

According to the terminology of “CSI” in the agreement, we deem “CSI” the same as “CSI process” which is discussed and defined in email discussion [1] as the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis). In this contribution terminology “CSI process” is used instead of the terminology “CSI”.
In this contribution, we discuss the left FFS: the maximum number of CSI processes configurable for one UE. CQI definition for non-PMI feedback is discussed in a companion contribution [2].

2. Maximum number of CSI processes configured
CSI process configuration is needed for both periodic and aperiodic CSI feedback. However, since UE behavior and resource assignment are different in periodic CSI feedback and aperiodic CSI feedback, maximum number of CSI processes configured needs to be considered independently for these two kinds of CSI feedback.
In periodic CSI feedback, UE is semi-statically configured by higher layers to periodically feedback different CSI (CQI, PMI, PTI, and/or RI) of CSI processes. CSI report period and subframe offset are configurable from higher layers. As the CSI report period may be configured long enough, complexity at UE side, feedback overhead and CSI report collision possibility of CSI processes configured could be decreased well. According to the consideration, for periodic CSI feedback, there is no need to limit maximum number of CSI processes configured. 
In aperiodic CSI feedback, UE should perform CSI reporting in subframe n+k upon decoding in subframe n either an uplink DCI format or a Random Access Response Grant, for a set of CSI processes triggered by the CSI request field. For UE operations of measurement and calculation for reported CSI information, processing delay between feedback triggering and CSI report transmission is no longer than k ms. For FDD, k=4, and for TDD, k=4/5/6/7 depending on uplink-downlink configuration [3]. Limit on processing complexity on UE may be considered, because of such a limited processing delay. UE processing complexity may restricts the maximum possible size of CSI process set configured, which indirectly affects maximum number of CSI processes configured. Note that the discussed maximum number of CSI processes, which may be limited by UE processing complexity, should be the maximum number of different CSI processes in the CSI process sets configured for UE aperiodic CSI feedback, but not the maximum number of CSI processes that may be configured by higher layers. On the other hand, UE complexity requirement does not increase linearly with the maximum number of CSI processes. For example, with measurement set size=N (
[image: image1.wmf]3

N

£

), for aperiodic feedback of a CSI process set with n (
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) CSI processes, UE has to measure n NZP CSI-RS resources and n interference hypotheses in the worst complexity case. For more than N CSI processes configured, measurement for maximum N NZP CSI-RS resources is needed. In the worst UE complexity case, number of IMRs needed for measurement is the same as the number of CSI processes configured. Therefore, in aperiodic feedback, to decide the maximum number of CSI processes configured for a CSI process set, UE complexity requirement of measurement for 3 CSI-RS resources and IMRs of the same number as the CSI processes configured should be considered. By deliberate CSI process configuration, less complexity requirement can be reached. And by parallel processing for the CSI processes, processing delay at UE can be decreased. Considering the possible optimizations, if UE process ability can afford the complexity requirement of a number of CSI processes, there is no need to limit maximum number of CSI processes lower.
Proposal 1: There is no need to limit maximum number of CSI processes configured for periodic CSI feedback; the maximum number of CSI processes configured for aperiodic feedback depends on UE processing ability.
3. Conclusion

In this contribution, we discuss the problem of maximum number of CSI processes configurable for one UE. According to our discussion, we propose:
Proposal 1: There is no need to limit maximum number of CSI processes configured for periodic CSI feedback; the maximum number of CSI processes configured for aperiodic feedback depends on UE processing ability. 
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