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1 Introduction

New RRM measurement methods in addition to legacy methods have been mentioned in the CoMP TR [1]:

· 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.
Enhancements to RRM measurements in Rel-11 have been considered by several companies [2]. Motivations for considering enhancements to RRM measurements based on multiple non-zero-power CSI-RS resources include CoMP measurement set configuration for CSI reporting, support for uplink power control, and point association/selection on the downlink and uplink. 
Some aspects of RRM measurements for CSI-RS port selection have been discussed in [3]. In this paper, we will discuss the possible enhancements on RRM measurement method and give our proposal.
2 Point association/selection

For CoMP and MIMO systems, the shared-cell-id heterogeneous scenario has been recognized as an important deployment scenario, defining a network with low power RRHs within the macrocell coverage where the transmission/reception points (TP/RP) created by RRHs have the same cell ID as the macro cell.
In these scenarios, the cell splitting gain is exploited to ensure high total throughput in the cell coverage. Considering the characteristics of shared cell-id among several TPs (macro BS node and RRHs), how to split the cell and select the serving point for each UE needs to be defined.

In these and other scenarios, the following should be decided for each UE:

· UL Rx point selection
· DL Tx point selection
· CoMP measurements set configuration for CoMP CSI feedback
RRHs that are candidate transmission or reception points for a given UE naturally belong to the same CoMP coordination area, which is specific to network implementation. Identification of points outside the coordination area, e.g. for mobility support across coordination areas, would naturally rely on existing RRM mechanisms based on feedback of measurements taken on CRS. Identification of points within a coordination area, however, would need to rely on different types of reference signals at least in scenario 4.

Similarly with the method in previous releases, RRM measurement will be used to decide point association and measurement set: 
a) For UL Rx point selection, the general way is to compare the UL long-term path-loss or UL long-term received power from UE at different TPs and select the TP(s) with highest UL receiving power. The long-term path-loss is similar for both UL and DL, so UL Rx point selection can also be processed based on RRM report with DL long-term measurement.

b) For DL Tx point selection and CoMP measurement set selection, DL long-term received power from different TPs can also be used, and the TP(s) with the largest long-term received power will be the signaled as the CoMP measurement set by configuration of CSI-RS resources.
3 RRM measurements on CSI-RS
Two possible ways of supporting point selection have been discussed in [2]. It has been proved that SRS is not suitable to be used for point selection considering the following reasons
· Configuring type0 SRS for CSI RS port selection results in additional resource consumption or RRC signalling overhead.
· Opportunity of triggering type1 SRS cannot be ensured for CSI RS port selection before RRC connection reconfiguration procedure.
A resource that could be used for RRM measurements is CSI-RS. In RAN1 #66bis, it was taken as working assumption to allow multiple non-zero-power CSI-RS resources to be configured to a Rel-11 UE by dedicated signalling at least for CSI feedback. For each UE, multiple non-zero-power CSI-RS resources can be configured. Generally one TP will transmit reference signals from one or multiple CSI-RS ports for UEs to measure the CSI. This will be a unique characteristic for the TP, so CSI-RS are a candidate resource to identify different TPs.

CSI-RS resources assigned to different TPs within the same coordination area would have to be orthogonal in time and frequency in order to allow muting to be applied to guarantee the quality of channel measurements for CoMP CSI feedback. Given that a certain number of resources will be taken by these non-zero-power CSI-RS resources, each UE in the network should be independently configured with zero-power CSI-RS that matches the superset of these resources, or alternatively each UE could be configured with all these resources as non-zero CSI-RS.
It is therefore straightforward to reuse this configuration to enable RRM measurements on all CSI-RS resources within a coordination area. These RRM measurements can then be reported and used by the eNB for several purposes, such as configuring a smaller subset for CSI feedback (the measurement set) that allows the network to control the feedback overhead. These measurements could also be used as an alternative to dynamic point selection for PDSCH and PUSCH in appropriate environments.
Additional usage of CSI-RS resources for path loss determination for uplink power control is also discussed in a companion contribution [4]. Other usages are FFS. Details of signaling for the configuration of measurements based on CSI-RS can be found in another companion contribution [5].
4 Conclusion

Point selection is important for shared-cell-id heterogeneous scenario in order to achieve the cell splitting gain. By comparing the possible methods, we propose that
· RRM measurements based on CSI RS should be defined in Rel-11.
· Multiple RRM reports corresponding to different CSI-RS resources should be considered, at least for point selection and configuration of CoMP measurement set.
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