
3GPP TSG RAN WG2 Meeting #78













           R2-122265
Prague, Czech Republic, 21st – 25th May, 2012
Agenda item:
7.8
Source:

New Postcom
Title: 
Considerations on CSI-RS based RRM measurement
Document for:
Discussion and Decision
1 Introduction

CoMP has been discussed in RAN1 as a WI since RAN1#66bis, and some conclusions on CoMP Resource Management Set were drawn and an LS has been send to RAN2 in last meeting [1]:
	RAN1 would like to inform RAN2 that RAN1 agreed in RAN1#68bis that the so-called RRM Measurement Set definition in TR 36.819 should be disregarded, and to introduce the 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.

ACTION: TSG RAN WG1 asks TSG RAN WG2 group to take the above definition and principles for the CoMP Resource Management Set into account for the stage 2 specifications, and to disregard the so-called RRM Measurement Set definition in TR 36.819.


In this contribution, we will discuss and show our views on how to support CSI-RS based received signal (RRM) measurements for DL-CoMP.
2 Discussion
In TR 36.819 [2], a total of 4 CoMP scenarios are defined:
· Scenario 1: Homogeneous network with intra-site CoMP.
· 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.

· 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.
2.1 CSI-RS based RRM measurement configuration
Based on the above definitions, eNB can exploit various measurement results from CoMP Resource Management Set, mobility measurement and/or SRS measurement to configure the CoMP Measurement Set for CSI feedback as shown in Fig. 1.
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Fig. 1: The various sources with the aid of which the CoMP Management Set can be configured.
As the most straightforward option, CSI-RS resources of CoMP Resource Management Set, each corresponding to one Transmission Point (TP) in the context of per-CSI-RS-resource feedback, can be selected to form the CoMP Measurement Set. As shown in CoMP Scenarios 1-4 [2], the TPs may have the same or different PCIs. However, the existing RRM measurement mechanism may not satisfy the requirements of CoMP. More specifically, the CRS based RRM measurement is not applicable, for instance in Scenario 4, where no TP is distinguishable through CRS resources from UE’s perspective, as the macro eNB and the RRHs share the same cell ID. Therefore, the necessity for eNB to indicate specific measurement and report objects (e.g. TP IDs or CSI-RS resources) for the sake of CSI-RS based received signal measurement should be discussed in RAN2.
From the aspect of CoMP Resource Management Set configuration, addition/removal/modification of CSI-RS resources and related measurement/reporting configurations should be supported, in order to facilitate the selection of suitable TPs and related measurement/reporting schemes. It is appropriate to use RRC signalling to fulfil this objective, since the reselection of the TPs and reconfiguration of related measurement/reporting is not expected to be frequently occurring.
Proposal 1: CoMP Resource Management Set should be decided by eNB and configured/reconfigured via RRC signalling.
2.2 Performing CSI-RS based RRM measurement

According to [3], if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower than this value, the UE should:

> perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject, applying for neighbouring cells on the primary frequency the time domain measurement resource restriction in accordance with measSubframePatternConfigNeigh, if configured in the concerned measObject;
CSI-RS based received signal measurement, is obviously different from the existing received signal measurement mechanism based on CRS. In Rel-11 CoMP scenarios, to reduce power consumption and unnecessary measurement operations, we should investigate whether an s-Measure like condition, which is similar to the interaction between s-Measure and the existing RRM measurement, needs to be introduced for CSI-RS based received signal measurement. In other words, it is beneficial to study whether a condition similar to the s-Measure parameter defined in existing specification needs to be introduced for CSI-RS based received signal measurement in Rel-11. If such a condition should be introduced, we can consider whether the existing s-Measure parameter is to be reused, or new parameter(s) should be defined for CSI-RS based RRM measurements.
Proposal 2: The issue that whether a condition similar to the s-Measure parameter defined in existing specification needs to be introduced for CSI-RS based received signal measurement in Rel-11 should be discussed.

Proposal 3: Studies are needed on whether existing s-Measure can be reused or new parameter(s) should be defined for CSI-RS based received signal measurement in Rel-11.
2.3 Identification of CSI-RS resources in CSI-RS based RRM measurement 

As mentioned in [4], CSI-RS based received signal measurement can be used to identify different TPs belonging to the same logical cell entity for the sake of defining the CoMP Measurement Set. In other words, CSI-RS based received signal measurement should support measurement and relevant reporting for different CSI-RS resources, which correspond to the TPs configured with same or different PCI/cell IDs (i.e. Scenarios 1-4 in [2]). In contrast, recall that RRM measurement object in current specification is based on cell ID and carrier frequency. Thus, only the cells with different PCI/cell IDs can be distinguished on the same carrier. Since existing RRM measurement is CRS based, further RRC signalling design should be considered in details to support CSI-RS based RRM measurement.
Proposal 4: Information of CSI-RS resources should be provided via RRC signalling for CSI-RS based received signal measurement.
There are two potential alternatives for identifying TPs/CSI-RS resources in CSI-RS based RRM measurement procedure:

Alt 1-1: Explicit identification

Information of CSI-RS resources can be explicitly configured by eNB, for instance, to define a CSI-RS-resource ID that can be mapped to a combination of resourceConfig and subframeConfig.
Alt 1-2: Implicit identification

Some methods may be used to implicitly identify CSI-RS resources. For instance, CSI-RS resources may be implicitly derived by a combination of resourceConfig and subframeConfig that are defined in the CSI-RS-Config field.
Proposal 5: It is kindly suggested that RAN2 discuss the above alternatives on how to identify different CSI-RS resources for CSI-RS based received signal measurement in Rel-11.

2.4 Reporting configuration for CSI-RS based measurement
In current specification [3], both event triggered and periodic reporting are supported for RRM measurement. However, whether these two types of configurations can also be reused or extended to support CSI-RS based RRM measurement needs further studies.
1) Event triggered reporting configuration
There are two possible alternatives for event trigger configuration of CSI-RS based RRM measurement:
- Alt 2-1: Introduce new event(s) for CSI-RS based RRM measurement;
- Alt 2-2: Reuse existing events for CSI-RS based RRM measurement.
For Alt 2-1, new parameters/values and/or new criteria may be needed for defining one or more new events for CSI-RS based received signal measurement. One such example is something like “Event Ax: CSI-RS resource in CoMP Resource Management Set becomes better/worse than absolute threshold”. It is obvious that significant standardization efforts will be required for implementing Alt 2-1.

In contrast, Alt 2-2 needs only moderate modifications to current specifications for supporting CSI-RS based RRM measurement reporting. The changes may include update of definitions and criteria of Event A1, A2 and A4 in order to facilitate CSI-RS resources measurement and reporting in CoMP scenarios.
Proposal 6: It is kindly suggested that RAN2 discuss whether existing events can be reused for triggering measurement reporting in Rel-11 CSI-RS based received signal measurement.
2) Periodic reporting configuration
There are two options for the design of trigger purpose(s) for CSI-RS based periodic triggermeasurement:
- Alt 3-1: Introduce new trigger purpose(s) to support reporting strongest CSI-RS resources in CSI-RS based RRM measurement;
- Alt 3-2: Reuse current trigger purpose (e.g. reportStongestCells) to support reporting strongest CSI-RS resources in CSI-RS based RRM measurement.
In Alt 3-1, for instance, a new trigger purpose (e.g. reportStrongestCSI-RS-resources) can be introduced. For Alt 3-2, some modifications and clarifications of existing specifications are needed. The pros and cons of both schemes need further studies.
Proposal 7: It is kindly suggested that RAN2 discuss whether existing periodic reporting can be reused for Rel-11 CSI-RS based received signal measurement.
3 Conclusion

In this contribution, we have discussed a few aspects concerning the CSI-RS based received signal measurement for Rel-11. Our proposals are summarized as follows:
Proposal 1: CoMP Resource Management Set should be decided by eNB and configured/reconfigured via RRC signalling.
Proposal 2: The issue that whether a condition similar to the s-Measure parameter defined in existing specification needs to be introduced for CSI-RS based received signal measurement in Rel-11 should be discussed.

Proposal 3: Studies are needed on whether existing s-Measure can be reused or new parameter(s) should be defined for CSI-RS based received signal measurement in Rel-11.
Proposal 4: Information of CSI-RS resources should be provided via RRC signalling for CSI-RS based received signal measurement.
Proposal 5: It is kindly suggested that RAN2 discuss the above alternatives on how to identify different CSI-RS resources for CSI-RS based received signal measurement in Rel-11.

Proposal 6: It is kindly suggested that RAN2 discuss whether existing events can be reused for triggering measurement reporting in Rel-11 CSI-RS based received signal measurement.
Proposal 7: It is kindly suggested that RAN2 discuss whether existing periodic reporting can be reused for Rel-11 CSI-RS based received signal measurement.
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