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1 Introduction

In RAN1#70 and RAN1#70bis CSI reporting for DL CoMP was discussed. For CSI multiplexing for periodic feedback reporting it was agreed that [1]: 

· FFS, taking into account the outcome of CA CSI multiplexing discussion
And for aperiodic CSI reporting it was agreed that [1]:
· When an aperiodic CSI report is triggered with codepoint ‘01’, 

· a report is triggered for a set of CSI process(es) configured by higher layers for serving cell c 

· When an aperiodic CSI report is triggered with codepoint ‘10’ or ‘11’, a report is triggered for a first set or second set of CSI process(es) configured by higher layers, respectively

· [A CSI process is identified by CSI process index and a serving cell index]
Also in RAN4#64bis it was agreed that [2]:

· No impact to BS performance requirements for PUCCH due to introduction of downlink CoMP
In this contribution we discuss the impact of CSI feedback reporting for DL-CoMP on BS performance based on the above agreements.
2 Discussion
2.1 Impact of CSI reporting on BS performance
Two types of channel state report is defined in LTE, namely periodic and aperiodic, which are different in terms of how they are triggered. 
Periodic channel state reports are configured by the network to be delivered by a certain periodicity on a PUCCH resource. However, since in pre-rel 10 a terminal can not be configured for simultaneous PUSCH and PUCCH, if a rel 8/9 terminal has a valid uplink grant, the CSI report is sent on PUSCH. In Release 10 the periodic channel state report can stay on PUCCH.
Aperiodic channel state reports are sent when explicitly asked by the network using a flag in the uplink grant. Aperiodic CSI reports are always delivered using PUSCH.
In carrier aggregation, periodic CSI is reported for one downlink CC in any given subframe. To avoid collision of CSI reports corresponding to different carrier components, different offsets and periodicities are configured. If a collision happens, then one of the reports is prioritized based on the importance of the report. 

In case of aperiodic CSI reporting in carrier aggregation mode, the CSI report for several CCs can be sent on one subframe since the report is sent in PUSCH and there is no limit on the number of feedback bits to be sent on PUSCH. In this case the only problem is the overhead due to large number of feedback reports.
Regarding CSI reporting for DL CoMP, RAN1#70 agreed to adopt the following definition [2]
· Definition: A CSI process is a combination of a NZP CSI-RS resource and an IMR. A given CSI process can be used by periodic and/or aperiodic reporting. 

A typical CoMP scenario will be that two transmission points coordinates the transmissions to a particular UE. From the two points, there are four CoMP transmission/interference hypotheses to cover for CQI support of joint transmission (JT), dynamic point blanking (DPS) and coordinated scheduling / dynamic blanking (CS/DPB). This means that the CSI reporting framework for Rel 11 CoMP should support multiple CSI processes, each of which according to above definition, assuming a desired signal hypothesis and an interference hypothesis. Several processes can share the same CSI-RS resource and differ because of the scheduled IMR. So in a CoMP scenario several CSI processes required to track all the relevant transmission hypotheses.
As mentioned earlier, it has been agreed to use similar structure as the one for carrier aggregation for feedback reporting in case of CoMP. This means that periodic feedback corresponding to each CSI process is reported in any given subframe, and similar collision avoidance is used as well. In case of aperiodic reporting, similar to carrier aggregation, several CSI report can be sent in the PUSCH. According to RAN1 agreement aperiodic CSI reporting should use CA structure [1]. 
Since it is agreed that the same structure as reporting for carrier aggregation is used for both periodic and aperiodic reporting for DL CoMP, there is no need to define PUCCH and PUSCH performance requirements specifically for DL CoMP. In RAN4#64bis the agreement regarding the periodic reporting was captured. 
Proposal:

· No need to define new performance requirements for PUSCH due to introduction of aperiodic CSI reporting for CoMP.
3 Conclusions

In this contribution we discussed the impact of CSI reporting for DL CoMP on PUSCH performance, with the following conclusions:
Proposal: 
· No need to define new performance requirements for PUSCH due to introduction of aperiodic CSI reporting for CoMP.
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