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1 Introduction

In meeting RAN 4 63 Ad Hoc document R4-63AH-0151 [1] discussed the work plan for COMP feature  which RAN 4 can base the work on in order to complete the feature in a timely manner.
In particular the following was proposed for the performance work:

· 3GPPRAN4#64, August 2012
· Performance 

· Demod and CSI feedback requirements: test case discussion and planning

· 3GPPRAN4#64-BIS 
Oct 2012   

· Performance 

· RRM test case and initial CR

· Demod and CSI feedback test case discussion and initial CR

· 3GPPRAN4#65 
Nov 2012    
  
  

· Performance 

· RRM test case CR complete

· Demod and CSI feedback test case CR complete

In order to complete the work according to the discussed work plan, it is important to kick off the discussion on the performance and test cases planning.
This document addresses this issue.
2 Discussion
The performance requirements can be divided in

· BS demodulation performance

· Feedback reporting

· UE demodulation performance

· Control channels: PDCCH, ePDCCH
· Demodulation performance for PDSCH

· CSI reporting

BS performance

The structure of the feedback reporting under CoMP is currently under discussion in RAN 1. it is likely that a similar structure as used for CA will be reused for CoMP. The discussion on the need of new BS performance requirements is postponed pending the decisions of RAN 1. 

UE performance

Control Channels

In RAN1#69 it was agreed to add new bits in certain DCI formats: for example RAN 1 has agreed to extend e.g., DCI format 2C with new bits in support of demodulation of PDSCH for CoMP (e.g., affecting the resource element mapping of the PDSCH). 

However several aspects are still FFS. The decision on whether new performance requirements for PDCCH are needed can be postponed until RAN 1 has finalized the open issues on control channels.
In RAN 1 it has been decided to introduce a new ePDCCH in the context of CoMP. RAN 1 has done good progress for the definition of ePDCCH, however some issues are still under discussion. It is foreseen that RAN4 will introduce new performance requirements for ePDCCH in the context of Comp.

RAN 1 has decided that no ePHICH will be supported in Rel-11 while the introduction of  ePCFICH is still under discussion. In case RAN 1 decides for the introduction of ePCFICH, RAN 4 will be required to define new performance requirements for ePCFICH as well. The legacy test methodology could be applied for enhanced control channels as well.
Demodulation performance
In terms of PDSCH demodulation, comp feature can be considered to be transparent for the UE, as it does not require additional functionality for the UE to be able to decode the information coming from a cooperative network. However, some scenarios are specific to COMP may affect the legacy PDSCH requirements due to for example the non quasi collocation assumptions of the different antenna points participating in the cooperation. 

Additionally RAN 1 is currently discussing the RE mapping for PDSCH. This may be different compared to the legacy PDSCH due to possible different CRS positions and due to different MBSFN subframe configuration between different cells participating in the cooperation. A collision between for example PDSCH and CRS introduces interference which can be detrimental for the overall performance. RAN1 agreed to introduce signaling to indicate the CRS position of at least one cell from which PDSCH transmission may occur. Indicating CRS positions of up to 3 cells is under discussion.  Which of the resource element mappings to use is signaled dynamically in DCI format, as indicated above.
It may be beneficial to introduce new tests in order to verify the correct rate matching capability of the UE in order to ensure overall performance benefits. However, decisions can be made once RAN 1 has concluded the work on this issue. 
CSI

In previous RAN 1 the following was decided in the context of CSI reporting:

· 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

CSI reporting is associated to a particular CSI process which corresponds to a CSI-RS resource and to an IMR. Several processes can share the same CSI-RS resource and differ because of the scheduled IMR. The number of CSI reporting the UE can be scheduled to report is still under discussion (the exact value is still under discussion, 3, 4 or 5).  
The UE capability to report per CSI-RS resource CSI feedbacks is a new capability which was not previously tested and hence it is important to add new CSI test which are based on this assumption in order to make sure that the UE is capable of reporting CSI for the different processes.

It should be noted that RAN1 agreed that Aggregated CQI across multiple CSI-RS resources will not be introduced in the context of Rel-11 specifications.

Additionally periodic and aperiodic CSI reporting on PUCCH and PUSCH can be defined for CoMP. 

Several details still need to be concluded in RAN 1 and a finalized simulation set up can be defined in the coming RAN 4 meetings, when RAN 1 has completed the remaining issues. However, some initial high level considerations can be provided and some high level decisions can be made in order to progress the work. 

In order to make sure that the CSI report is correctly reported for each CSI-RS process the test should be defined by considering different large scale parameters of the channel for the different CSI resources. 
In RAN 1 #69 the following agreement was reached in the context of quasi collocated antenna ports (with the assumption that a a common FFT timing may be used by the UE for reception of non quasi co-located ports):

CRSs are always quasi colocated
DM-RSs:  Baseline assumption is that DM-RSs are quasi colocated  witin a subframe (in a wideband manner), FFS when the baseline UE behaviour is applied., FFS if per PRG non colocated DM-RSs is supported as UE behaviour.  

CSI RS: (COMP Measurement set (CSI feedback)): CSI-RSs belonging to different CSI-RSs configurations are non colocated w.r.t all the parameters, FFS if CSI-RSs belonging to the same configuration are quasi colocated or not
For the time being no conclusion has been made on the sensitivity of all these parameters wrt the performance. Hence, it is proposed to explicitly model at least the following parameters: different delay spread, frequency error, received power and received timing for the different CSI-RS resources. Specific values for these parameters require further discussion.

Additionally independent configuration of the CSI-RS processes for which CSI reporting is configured should be also considered (as wideband, sub-band etc..). CQI, PMI and RI reporting should be simultaneously tested for the processes.
So far CSI-RS based CQI is tested for the following cases in Rel-10 

· AWGN with PUCCH 1-1, 4x2 and 8x2 for FDD and TDD respectively

· Frequency selective scheduling with PUSCH 3-1, 2x2 for both FDD and TDD

· Frequency non selective scheduling with PUCCH 1-1, 4x2 and 8x2 for FDD and TDD respectively

One could consider that periodic reporting on PUCCH will be scheduled at the beginning before scheduling data in order to sound the channel conditions, while when data transmission occurs aperiod transmission can provide a finer indication of the conditions which allows for a more appropriate scheduling strategy. Hence, it can be argued that aperiodic and periodic reporting could be configured in the UE for different CSI processes.
The following is proposed:

Define CSI test s with the following high level characteristics:
· Consider inter resource CSI-RSs non collocation wrt the large scale parameters of the channels which have been recognized to have a non negligible impact (delay spread, frequency shift, received power and received timing for the different CSI-RS resources).

· Introduce a test with the maximum number of CSI process as defined by RAN 1 where the UE is configured with at least one aperiodic reporting mode (PUSCH) and one or several periodic reporting mode (PUCCH).

· Discuss further whether the configuration should be static or dynamically changed during the test. 

· Discuss further the detailed conditions such as number of transmission ports, detailed reporting modes, channel conditions, antenna correlation conditions.

3 Conclusions

The conclusions are as follows:

Proposal 1: Decision on PDCCH and ePCFICH is pending RAN 1 decisions and finalization of the work.

Proposal 2: New performance requirements for ePDCCH are foreseen in RAN 4.

Proposal 3: For PDSCH it may be beneficial to introduce new tests in order to verify the correct rate matching capability of the UE in order to ensure overall performance benefits. However, decisions can be made once RAN 1 has concluded the work on this issue. 
Proposal 4: 

Define CSI test s with the following high level characteristics:

· Consider inter resource CSI-RSs non collocation wrt the large scale parameters of the channels which have been recognized to have a non negligible impact (delay spread, frequency shift, received power and received timing for the different CSI-RS resources).

· Introduce a test with the maximum number of CSI process as defined by RAN 1 where the UE is configured with at least one aperiodic reporting mode (PUSCH) and one or several periodic reporting mode (PUCCH).

· Discuss further whether the configuration should be static or dynamically changed during the test. 

· Discuss further the detailed conditions such as number of transmission ports, detailed reporting modes, channel conditions, antenna correlation conditions.
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