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Discussion
1 Introduction 
The LS from RAN1 [1] on CSI-RS based measurement for CoMP includes the decision of RAN1 to adopt as a working assumption:
“For the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell. Note that this does not imply anything about the assumed timing for other measurements. 

RAN2 to take the above information into account in the future work for CoMP, e.g. specification of the measurement procedure.”
Additionally the further LS [2] from RAN1 stated explicitly that

“CoMP Resource Management Set defined as follows:
· CoMP Resource Management Set: The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported. 

· These received signal measurements can be used to configure the CoMP Measurement Set. 

· Note that other measurements, such as mobility measurements or SRS, can also be used to configure the CoMP Measurement Set. 

· Note that this is independent of existing mobility measurements and procedures
Furthermore, RAN1 agreed on the following principles for the CoMP Resource Management Set:
· How the network decides which CSI-RS resources to include in the CoMP Resource Management Set is up to network implementation. 

· The set of CSI-RS resources in the CoMP Resource Management set and the set of CSI-RS resources in the CoMP measurement set can be independent.”
This contribution looks at how to realise the measurements and some of the options for the specification of the required measurement procedure.
2 CoMP scenarios
As described in [3] and [4] The following CoMP scenarios are studied in RAN WG1:

Scenario 1: Homogeneous network with intra-site CoMP, as illustrated in Figure 1
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Figure 1: Scenario 1 - Homogeneous network with intra-site CoMP
Scenario 2: Homogeneous network with high Tx power RRHs, as illustrated in Figure 2
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Figure 2: Scenario 2 - Homogeneous network with high Tx power RRHs

Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have different cell IDs as the macro cell as illustrated in Figure 3.
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Figure 3: Scenario 3/4 - Network with low power RRHs within the macrocell coverage
Scenario 4: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell as illustrated in Figure 3. In this scenario CoMP RRM measurement should be based on CSI-RS measurement, due to the fact that because the TPs are not distinguishable using CRS in the UE.
3 CoMP sets
The CoMP Resource Management (CRM) Set is now defined as follows:

· The set of CSI-RS resources for which CSI-RS based received signal measurements can be made and reported. 
The CoMP measurement set is defined as:
· Set of points about which channel state/statistical information related to their link to the UE is measured and/or reported at L1 (PUCCH)
These received signal measurements form the CoMP Resource Management Measurement (CRM) rather than RRM, to distinguish this from other CSI reporting.
The set of CSI-RS resources in the CoMP Resource Management set and the set of CSI-RS resources in the CoMP measurement set can be independent and different to the existing RRM measurement sets.
Proposal 1: Use the CoMP Resource Management (CRM) set to distinguish this set from other RRM measurement sets in the STAGE2 description for CoMP.
4 CRM measurement for CoMP
RAN1 has decided that at least for CoMP Scenario 4 the CRM measurement should be based on CSI-RS measurement, due to the fact that the TPs are not distinguishable using CRS in the UE.
It is clear that for both the CRM set and the CoMP co-measurement set new measurements are required to be specified. Generally we see that there are two approaches to this specification:

1. Define new measurement procedures for CRM including new measurement objects and one or several new CoMP specific reporting configurations
2. Re-use CRS-based RRM measurement procedures and objects and add required extensions for CRM
Approach 1 is probably the cleanest approach, but may require the most work to specify, whilst approach 2 provides an approach with the least extra specification changes. 
Proposal 2: Define new measurement procedures for CRM 
Although RAN1 states in both LSs that it is assumed inter-cell handover is not one of the purposes of the CoMP measurement depending on the approach taken for the specification of the new procedures, the extra information from measurement results based on CSI-RS can still provide both RSRP and RSRQ and will be available for the eNB to either use or not use. 
RAN2 also needs to decide on the handling of the CoMP CSI-RS config. Specifically should this be a part of the new CoMP measurement set management procedure or part of the existing CSI-RS-config below:
· The IE CSI-RS-Config is used to specify the CSI (Channel-State Information) reference signal configuration, including the following setup information



antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},




resourceConfig-r10



INTEGER (0..31),




subframeConfig-r10



INTEGER (0..154),




p-C-r10






INTEGER (-8..15)

As all the flexibility of the existing CSI-RS config may not be required for the new measurement configuration it may be simpler to add a new CoMP-CSI-RS-Config. 
We propose that this handled as a separate configuration mode of operation for REL-11 where only REL-11 configuration is used (no REL-10 configurations) specifically for REL-11 CRM. 

Proposal 3: Define a new REL-11 configuration of CoMP-CSI-RS-Config
RAN2 also needs to decide on the definition of multiple CoMP specific CSI-RS-Config configurations for the co-operating TPs. (depends on RAN1/4 decisions)

If we re-use the approach of the existing RRM measurements, for each measurement object one or several reporting configurations can be defined (a reporting configuration defines the reporting criteria). Where there are three reporting criteria are used: 
· Event triggered reporting
· Periodic reporting

· Event triggered periodic reporting.
If we use the same approach as existing RRM measurements, then we could, for example, re-use the existing A3 event and the neighbour cell measurement could be based on CSI-RS measurements whilst the serving cell could be on CRS measurements. This could be a new A3 like measurement event for CRM but using existing CRS measurement objects in the UE.

Proposal 4: Define a new measurement event for CoMP
Different L3 filtering may need to be applied to these measurements (different for CRS and CSI-RS) to compensate for different transmitted powers. 

5 Conclusions
In this contribution, we introduce at the some of the options for the specification of the required measurement procedure for CoMP. Our proposals are summarised as:
Proposal 1: Use the CoMP Resource Management (CRM) set to distinguish this set from RRM measurement sets in the STAGE2 description for CoMP.
Proposal 2: Define new measurement procedures for CRM 
Proposal 3: Define a new REL-11 configuration of CoMP-CSI-RS-Config
Proposal 4: Define a new measurement event for CRM
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