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1 Introduction
In RAN1#70 meeting, the following working assumption and agreements on DL CoMP were agreed
Working assumption 

· Rel-11 supports the feedback configuration and reporting for simultaneous CA and CoMP.

· Strive for reduction of UE complexity in CSI report design, e.g. limiting number of CSI processes, etc
· Indexing scheme for CSI processes:

· Indexing is defined within a given CC

Agreements:

· 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. 
where a NZP CSI-RS resource for a CSI process is used for signal power and channel part, and an IMR for a CSI process is used for interference power measurement. As for IMR, we have the additional agreement and working assumption as follows:
Agreement:

· IMR configuration: 

· Each IMR is configured independently with a R10 subframeConfig and a R10 resourceConfig, where resourceConfig is for 4 REs

· All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration. 
· IMR granularity (assuming that hopping is not configured):

Agreement:
· 4 REs/PRB

· Send LS to RAN4 informing them of this decision and asking them to check the achievable accuracy of the interference measurements and let RAN1 know if they foresee any problems. – Juho - R1-123928 – Revised in R1-123970. 

Add “The REs of an IMR are REs which can be configured as a ZP CSI-RS resource.” – approved in R1-123983. 
· UE emulation for IMR:
Conclusion: no consensus to adopt UE-emulated interference based on NZP CSI-RS resources. 
· Max number of IMR:
Working assumption:
Maximum number of IMRs that can be configured for one UE:

· 3

Based on the above agreements, we state our views on how to configure the CSI processes and illustrate it with RRC configuration design in this contribution.
2 Configuration of CSI-RS for NZP-CSI-RS resources and IMRs
In Rel.10, only one NZP-CSI-RS is configured for serving cell and ZP-CSI-RS can be optionally configured to boost the SINR of NZP-CSI-RS. The RRC configuration of CSI-RS is defined in [1] as

CSI-RS-Config-r10:

{


csi-RS-r10


{



antennaPortsCount-r10



resourceConfig-r10


subframeConfig-r10


p-C-r10
}


zeroTxPowerCSI-RS-r10



{



zeroTxPowerResourceConfigList-r10


zeroTxPowerSubframeConfig-r10

}

}

In Rel.11, there are also configurations of csi-RS and zero-TxPowerCSI-RS for NZP-CSI-RSs and ZP-CSI-RSs respectively, illustrated as
CSI-RS-Config-r11:

{

csi-RS-r11
zeroTxPowerCSI-RS-r11

}

As agreed, multiple NZP-CSI-RSs (max. 3) are required to cover maximum 3-point CoMP measurement set; multiple IMRs (max. 3) are needed for different CoMP hypothesises. In the following, we discuss the configuration of multiple NZP-CSI-RSs and ZP-CSI-RSs by using csi-RS-r11 and zeroTxPowerCSI-RS-r11, respectively.

2.1 Configuration of NZP-CSI-RS resources
Considering the requirement of multiple NZP-CSI-RSs, it is necessary to set each NZP-CSI-RS associated with an ID, non-zeroTxPowerCSI-RS-Index. In addition, the parameter X for CSI-RS scrambling initialization should be added for CSI-RS sequence generation. The other parameters of antennaPortsConfig, resourceConfig, subframeConfig, Pc configuration can fully reuse the definition of Rel.10 for backward compatibility and less standardization work. 
csi-RS-r11:

{

non-zeroTxPowerCSI-RS-List    SIZE(1..maxTP-Config) OF non-zeroTxPowerCSI-RS-r11

}

non-zeroTxPowerCSI-RS-r11

{


non-zeroTxPowerCSI-RS-Index


antennaPortsCount-r11


resourceConfig-r11

subframeConfig-r11

p-C-r11

scramblingInitialization-X-r11
}

Proposal: 

· An NZP-CSI-RS-Index should be defined to identify multiple NZP-CSI-RS resources configuration.
2.2 Configuration of ZP-CSI-RS resource for IMRs

As mentioned above, the resources of multiple IMRs should be indicated in zeroTxPowerCSI-RS-r11. Same as the index of NZP-CSI-RS, an IMR-Index is also needed to identify the resource of an IMR. Two alternatives may be considered for the configuration of zeroTxPowerCSI-RS-r11, illustrated as
Alt1:

zeroTxPowerCSI-RS-r11

{


iMR-List

SIZE(1..maxIMR-Config) OF IMR-Config -r11

}

IMR-Config-r11

{


iMR-Index

zeroTxPowerResourceConfigList-r11



zeroTxPowerSubframeConfig-r11

}

Alt2:

zeroTxPowerCSI-RS-r11

{


iMR-List

SIZE(1..maxIMR-Config) OF IMR-Config -r11

zeroTxPowerResourceConfigList-r11


}

IMR-Config-r11

{


iMR-Index


zeroTxPowerSubframeConfig-r11

}

Both alternatives can be used for the configuration of multiple IMRs. In Alt2, the REs of multiple IMRs are together configured as a single ZP CSI-RS resourceConfig. The relationship between the respective RE and IMR-Index needs to be described. Which one to be specified is left for RAN2 decision.
Proposal: 

· An IMR-Index should be defined to identify different resources indicated by a single ZP-CSI-RS resource configuration.
3 Configuration of CSI processes

In Rel.11, a CSI process is defined to indicate the CSI reporting of a combination of a NZP CSI-RS resource and an IMR. Therefore, the above configuration of NZP-CSI-RS resource and ZP-CSI-RS resource can be used to specify a CSI process by a RRC configuration message. In addition, a CSI-process-Index should be used to identify multiple CSI processes within a given CC. In order to support the feedback configuration and reporting for simultaneous CA and CoMP, a ServCellIndex is added to indicate the configured CC. Therefore, a CSI-process-r11 could have the following structure
CSI-process-List-r11:
SIZE(1.. maxCSI-process) OF CSI-process-r11

CSI-process-r11

{


ServCellIndex
CSI-process-Index


non-zeroTxPowerCsi-RS-Index

IMR-Index
}

In RAN1, the maximum number of CSI processes per CC and the maximum number of CSI processes for all configured CCs should be standardized for UE complexity reduction, especially when CA and CoMP are simultaneously supported in CSI report design. 

Basically, the Pc per CSI-RS resource should be reserved for better backward compatibility. it may be confusing for UE in the presence of both Pc in the CSI-RS configuration and Pc in CSI process configuration. The benefits of Pc per CSI process needs to be clarified.

Proposal: 

· For the configuration of one CSI process, an association of a NZP-CSI-RS-Index and an IMR-Index should be defined. 
· Assuming the index of CSI processes is defined within a configured CC, a CSI-process-Index together with the ServCellIndex should be included in the configuration of a CSI process in Rel.11.
4 Conclusions

In this contribution, we state our views on the configuration of CSI-process, which should to be discussed in RAN1/2.
Proposal:

· For the configuration of one CSI process, an association of a NZP-CSI-RS-Index and an IMR-In should be defined.

· The NZP-CSI-RS-Index is defined to identify multiple NZP-CSI-RS resources configuration.
· The IMR-Index is defined to identify different resources indicated by a single ZP-CSI-RS resource configuration.
Assuming the index of CSI processes is defined within a configured CC, a CSI-process-Index together with the ServCellIndex should be included in the configuration of a CSI process in Rel.11. 
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