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1
Introduction
Initial discussions were provided in the past several RAN4 meetings for CoMP [1] [2] [3] [4]. According to the time plan, the agenda for CoMP may be speeded up in the next several meetings. In this contribution, we give our overview on the performance test and CSI test for DL CoMP.
2        Discussion
2.1     Overview of the new technology feature
· DL CoMP demodulation performance
· Control channels: new DCI mode
· PDSCH demodulation performance
· CSI reporting
2.2     DL CoMP demodulation performance
2.2.1   Control channels
In RAN1 #70 meeting, it was agreed that a new DCI format may be introduced based on Format 2C if any new DCI signals are needed for CoMP, otherwise format 2C will be reused. If a new DCI format is introduced, the only difference between the new DCI format and current DCI format 2C is the payload size. From RAN4 test’s point of view, there is no need to add test case for a new payload.

On the other hand, a CoMP UE is always expected to receive PDCCH from a high power transmission point, and PDCCH can operate at around -5dB SNR level. So from performance point of view, there is also no need to add new test for downlink control channel.
Proposal 1: there is no need to add new test for downlink control channel.
2.2.2   Demodulation performance for PDSCH

2.2.2.1 Antenna ports co-location
In last RAN4 meeting, to investigate geographically separated antenna deployments, it was agreed in [5] to evaluate the impact of received timing difference and maybe the impact of frequency shift between different transmission points separately. In RAN1 #70 meeting, the assumptions for antenna ports quasi co-location within each RS type as well as the assumptions between RS of different types are agreed in LS [8]. It is also agreed that a Rel-11 UE can support at most two UE behaviours, where Behaviour B is intended by RAN1 to be the UE behaviour typically applicable for UEs operating in DL CoMP. Therefore, the demodulation performance for PDSCH TM10 under CoMP scenarios can be combined with the subject of antenna ports co-location. More detailed discussion can be found in [7].

2.2.2.1 Rate matching
PDSCH RE mapping is also under discussion in RAN1. A CoMP UE should be capable of collecting its PDSCH from correct REs which are not reserved for certain purposes, e.g. it should not collect its PDSCH from REs where the same resources are used for transmission of CRS in neighbour cell when it receives a signalling indicating that CRS position should be skipped. Actually, RAN4 already has test cases to verify the UE rate matching capability when it is configured with multiple CSI-RS configurations with non-zero and zero transmission power. So rate matching capability of a CoMP UE can be tested within the antenna co-location test and no additional tests are needed. An initial simulation framework can be found in [9].

Proposal 2: rate matching capability of a CoMP UE can be tested within the antenna ports co-location test.
2.2.3   CSI reporting
2.2.3.1   RAN1 progress
In recent several RAN1 meetings, initial agreements related to CQI definition, feedback mode and other CSI feedback aspects had been made [6]:

· On the CQI definition including the interference measurement, the following agreements have been made: 

· Channel measurement: one NZP CSI-RS resource in CoMP measurement set which is independent from the R10 NZP CSI-RS resource.
· Interference measurement:

· IMR configuration:

· Each IMR is configured with subframeConfig and resourceConfig and with 4RE/PRB.

· As working assuming, the maximum supportable number of IMR is 3.

· IMR configuration:

· The UE shall assume that all the signals received on the REs of IMR are interference.

· Further details of how the UE measures the interference on IMR are left to the UE implementation.
· For CSI feedback modes, the following have been agreed:

· All the Rel-10 CSI reporting modes are supported for CoMP in Rel-11
· All the Rel-10 CSI reporting types are supported for CoMP in Rel-11

· The Rel-10 rules for collisions between different CSI reports in the non-CA case also apply for non-CA CoMP for the case of collisions between CSI reports within one “CSI process”.
· Other

· CSI process is the combination of a NZP CSI-RS resource and an IMR. A given CSI process can be used by periodic or aperiodic reporting and independently configured. Maximum supportable CSI process may be 3 or 4.
· Whether or not Pc is independently configured per CSI Process is FFS. 
· In addition, simultaneous CA and CoMP configuration and feedback will be supported in Rel-11. In case of collision, the dropping rule is supported based on the reporting type and CSI process/CC index.
· Reporting type -> CSI process index -> CC index

· For non-PMI-based CQIs, the following were agreed as working assumptions:

· A Rel-11 UE can be configured to report one or more non-PMI-based CQIs per CC
· Each non-PMI-based CQI follows the same configuration as the CoMP CSI, i.e. it is configured by the association of
· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: one IMR which occupies a subset of REs configured as Rel-10 ZP CSI-RS
2.2.3.2   Overview on CSI test 
During the decision of the CSI test framework, the contents listed above should be covered.  This contribution gives some consideration on CSI test:
· The interference part and channel part of each process should be measured based on the corresponding NZP CSI-RS resource and IMR respectively. The interference measurement should be based on the IMR instead of CRS or CSI-RS.
· At least one test case configures the maximum number of IMR, maximum number of NZP CSI-RS, maximum number of CSI process. The purpose of the test is to verify UE maximum processing capability and reporting capability.
·  Each process may be configured with different reporting mode to verify the independent processing and reporting capability for each process of UE.

· A test case may cover the correct dropping between different CSI processes with CSI collision.
· In addition, we should consider co-location impact on the CSI reporting accuracy test. Impact of Quasi co-location on the performance would be verified in performance test. For simplicity, CSI test could only consider co-location impact between different CSI processes or NZP CSI-RS.
· For TDD, if non-PMI-based CQI is configured, PMI used by eNB can be calculated from the SRS. In this case, reported CQI associated with PMI may be different from the PMI used for PDSCH. This mismatch would result in performance uncertainty. So in this contribution we propose that the CSI tests for TDD and FDD may use the similar test framework with PMI reporting.

· Whether to introduce PMI/RI test is decided by RAN1 decision.
The following is proposed:

Proposal 3: 
· Correct usage of the IMR to measure the interference should be considered in CSI test.

· A test case may be introduced with UE maximum number of IMR, maximum number of NZP CSI-RS, maximum number of CSI processes.

· Each CSI process may use different large-scale parameter.

· The similar test frameworks may be used for TDD and FDD.
3
Conclusions
Summary conclusion is shown below:
Proposal 1: there is no need of adding new test for downlink control channel.
Proposal 2: rate matching capability of a CoMP UE can be tested within the antenna ports co-location test.
Proposal 3: 

· Correct usage of the IMR to measure the interference should be considered in CSI test.

· A test case may be introduced with UE maximum number of IMR, maximum number of NZP CSI-RS, maximum number of CSI processes.
· Each CSI process may use different large-scale parameter.

· The similar test framework may be used for TDD and FDD.
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