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Discussion and decision 
1 Introduction 
The new WI: Coordinated Multi-Point Operation for LTE has been approved by the RAN plenary recently [1]. In this paper, we discuss the issue of TP associations for CoMP.
2 TP associations for CoMP
Given all the CoMP scenarios considered for the WI, one can conceive a generalized CoMP architecture as illustrated conceptually in Figure 1. The figure also reflects what we expect the Rel-11 standards may address, i.e. fast coordination CoMP schemes (e.g. JT, DPS, CS/CB) only for intra-eNB, and slower CoMP schemes (e.g. CS/CB) for inter-eNB; no data transport over X2 and only control information. However, proprietary inter-eNB interfaces might be used to also provide faster schemes for inter-eNB (especially in case of co-located eNBs, or the case where the inter-site eNBs are also linked with fast fiber connection). Since the UE only knows cells (not eNBs), this has no impact on UE. Further work on CoMP should be based on the generalised CoMP architecture.
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Figure 1: Generalised CoMP architecture
Three CoMP sets were defined in [2], namely the CoMP cooperating set, the CoMP measurement set and the RRM measurement set:

· CoMP cooperating set

· Set of (geographically separated) points directly and/or indirectly participating in data transmission to a UE in a time-frequency resource. Note that this set may or may not be transparent to the UE. 

· Direct participation: point(s) actually transmitting data in the time-frequency resource

· Indirect participation: candidate point(s) for data transmission that do not transmit data but contribute in making decisions on the user scheduling/beamforming in the time-frequency resource.
· CoMP transmission point(s): point or set of points transmitting data to a UE

· CoMP transmission point(s) is (are) a subset of the CoMP cooperating set

· For JT, CoMP transmission points may include multiple points in the CoMP cooperating set at each subframe for a certain frequency resource.

· For CS/CB, DPS, SSPS, a single point in the CoMP cooperating set is the CoMP transmission point at each subframe for a certain frequency resource.
· For SSPS, this CoMP transmission point can change semi-statically within the CoMP cooperating set. 

· CoMP measurement set: set of points about which channel state/statistical information related to their link to the UE is measured and/or reported at L1 (PUCCH)
· RRM measurement set: The set of cells for which the RRM measurements are performed (already in Rel-8). Additional RRM measurement methods can be considered e.g. in order to separate different points belonging to the same logical cell entity or in order to select the CoMP measurement set.
While the network would be aware of all the CoMP sets, from the UE’s perspective there may be only two CoMP sets that are visible to them, namely the CoMP measurement set and the RRM measurement set as shown in Figure 5.
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Figure 5: CoMP measurement set and RRM measurement set. 

There are a few fundamental key differences between the conventional RRM measurement and the CoMP RRM measurement. 

The first key difference is the function of the CoMP RRM measurement. In our understanding, the CoMP RRM measurement has the following functions:

1. CoMP measurement set management

· The network needs to be able to determine which TPs should be included in the CoMP measurement set (i.e. addition, removal, replacement).

· We assume inter-cell handover is not one of the purposes of the CoMP measurement set.
2. CoMP cooperating set management, e.g. for slower CS/CB related measurements

· For slower CS/CB (e.g. semi-static point selection), it might be sufficient to have RRC reporting only for these TPs and these TPs need not be added to the CoMP measurement set .
3. Determination of CoMP measurement set after (inter-eNB/inter-cell) handover
· Measurements used by the network to determine a new CoMP measurement set in the target cell upon handover. The measurements might not be directly relevant to the CoMP scheme operating in the current cell.
The second key difference is that the CoMP RRM measurement should be based on CSI-RS measurement. Measurement results based on CSI-RS can still the RSRP/RSRQ. Note that a CRS-based RRM measurement will not work for CoMP scenario 4 because the TPs are not distinguishable using CRS by the UE. 
In addition, for CoMP scenario 3 which is a HetNet scenario, CSI-RS may provide relatively inter-cell interference free measurement compared to that of CRS thanks to the high reuse factors of CSI-RS. 
Finally, it would be highly undesirable to have different CoMP RRM measurement scheme for different CoMP scenarios. Therefore, a common RRM measurement scheme based on the CSI-RS should be adopted for all CoMP scenarios. RSRP based on CSI-RS should be defined.
A summary of the key differences between the conventional RRM measurement and the CoMP RRM measurement is given in Table 1.

Table 1: Differences between conventional RRM measurement and CoMP RRM measurement

	Type of RRM measurement
	Functions
	Measurement

	Conventional RRM measurement
	Inter-cell mobility management
	CRS

	CoMP RRM measurement
	CoMP measurement set management;

CoMP cooperating set management;

Determination of CoMP measurement set after (inter-eNB/inter-cell) handover


	CSI-RS


3 Conclusions
Based on the above discussions, our conclusions are summarised below:
Proposal 1: CoMP RRM measurement should be defined for the following purposes:
· CoMP measurement set management; 
· CoMP cooperating set management; 
· Determination of CoMP measurement set after (inter-eNB/inter-cell) handover. 
Proposal 2: Strive for designing a common RRM measurement scheme applicable for all the 4 CoMP scenarios. 
Proposal 3: Study RSRP definitions based on CSI-RS.
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