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1 Introduction

This contribution focuses on measurements on CSI-RS as triggered by the DL CoMP discussions in RAN1 [1] and continues the work outlined in [2] and [3]. We analyze the existing measurement framework for mobility to find potential issues if measurements were to be based on CSI-RS. We make a number of observations and suggest RAN2 to start developing a measurement framework based on CSI-RS, taking these observations into account.
1.1 The existing measurement framework
In the existing measurement framework the eNB configures the UE with one measurement object (measObj) per frequency. This object contains black lists and white lists indicating which cells the object applies to. The eNB can also configure the UE with reporting configurations. These include the criteria the UE uses to send measurement reports. The criteria for sending a measurement report can be event-triggered, periodic, and a hybrid of these two, so called event-triggered periodic reporting. An event-triggered measurement report is sent when the configured event occurs. A periodic measurement report is sent according to the configured periodicity. An event-triggered periodic measurement report means that the periodic measurement report is triggered by some event. A measurement report contains measurement results according to the reporting configuration.
Together with measurement gaps, measurement identities, and quantity configurations, the measurement object and reporting configurations make up the measurement configuration elements that can be configured with the RRCConnectionReconfiguration message.

The measurements are performed by the UE. There are two measurement quantities defined, RSRP and RSRQ. Roughly speaking the RSRP is an absolute quantity, whereas RSRQ is a relative quantity taking the interference into account. Both are performed on the cell-specific RSs of the cell. 
2 Discussion

According to RAN1 [1] the working agreement is that CSI-RS based received signal quality measurement and reporting may be used for the purpose of COMP measurement set management for CSI feedback. The existing framework enables signal quality measurement and reporting based on RSRP and RSRQ. Whether the CSI-RS measurements should be RSRP-like or RSRQ-like, we leave up to RAN1 to decide. The purpose of this analysis is to compare the existing framework with the measurement based on CSI-RS. We think there are many similarities between the current mobility measurement and the CSI-RS based measurement and the current measurement framework should be the basis for the CSI-RS based measurement as much as possible.
Observation 1
A measurement framework based on CSI-RS should reuse functionality from the existing measurement framework.

2.1 Measurement configuration

Measurement configuration in the existing framework is done with various measurement configuration elements as explained earlier. With CSI-RS, the UE cannot autonomously detect the CSI-RS resources, but needs to be preconfigured with these in order to perform measurements on them. Therefore, some form of configuration of the properties of the CSI-RS resources and which to measure on is needed.
Observation 2
Which CSI-RS resource to measure on is to be configured by the network.

2.2 Measurement reporting

As explained earlier, there are three criteria for sending a measurement report:

1.
Event-triggered. This means that the measurement is configured with a certain event, which upon fulfilment triggers the UE to send a measurement report.

2.
Periodic. This means that measurement reports are sent periodically, the amount of reports is either unlimited or limited according to configuration.

3.
Event-triggered periodic. This means that the occurrence of a preconfigured event triggers the periodic sending of measurement reports as long as the event criteria are fulfilled or the configured amount of reports has been sent.

We think that these criteria fulfil the needs of the eNB and UE and can be reused for measurements based on CSI-RS.
Observation 3
Reporting for measurements based on CSI-RS may be configured to be event-triggered, periodical, or event-triggered periodical.

2.3 Management of sets

In the existing framework the UE is configured with one measurement object (measObj) per frequency for which it is supposed to perform measurements on. For example, CSI (CQI/PMI/RI) is performed on PCell and SCell but is reported on the PUCCH for the PCell. In the COMP context the UE would be configured with a set of CSI-RS resources on which it is supposed to perform and report CSI measurements. This set of CSI-RS resources is called the COMP Measurement Set. The UE also maintains a set currently called the COMP RRM Measurement set which is a set of CSI-RS resources that are candidates to be added to the COMP Measurement set.

We think the UE may perform measurements on the COMP Measurement Set to provide the eNB with feedback on the channel conditions to enable the selection of MCS for example. We also think the UE may perform measurements on the COMP RRM Measurement Set to provide the eNB with feedback on which CSI-RS resources should be part of the COMP Measurement Set. 

Observation 4
Procedures for configuring (adding and removal of CSI-RS resources) the COMP Measurement Set are needed.

In the existing measurement framework it is possible for the UE to perform measurements on any cell on a particular frequency. The UE can autonomously detect cell ID and report to the eNB (neighbour cell mobility measurements for example). As explained earlier, the UE needs to know the properties of the CSI-RS resources in order to perform the measurements. Thus, the COMP RRM Measurement Set will need similar procedures as the COMP Measurement Set.

Observation 5
Procedures for configuring (adding and removal of CSI-RS resources) the COMP RRM Measurement Set are needed.

3 Conclusion

Based on the observations in the previous section, we propose RAN2 to initiate discussions on a measurement framework based on CSI-RS.

Proposal 1 RAN2 to work on a measurement framework for CSI feedback based on CSI-RS taking these observations into account:

Observation 1
A measurement framework based on CSI-RS should reuse functionality from the existing measurement framework.

Observation 2
Which CSI-RS resource to measure on is to be configured by the network.

Observation 3
Reporting for measurements based on CSI-RS may be configured to be event-triggered, periodical, or event-triggered periodical.

Observation 4
Procedures for configuring (adding and removal of CSI-RS resources) the COMP Measurement Set are needed.

Observation 5
Procedures for configuring (adding and removal of CSI-RS resources) the COMP RRM Measurement Set are needed.
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