Page 1

3GPP TSG-RAN WG2 #78

















R2-122832
Prague, Czech Republic, May 21-25, 2012
Source:
Intel Corporation
Title:
CSI-RS Based RRM Measurement for DL CoMP
Agenda Item:
7.8
Document for:
Discussion and Decision
1
Introduction
Effective realization of CoMP feature, which is being defined as part of Release 11, requires proper management of CoMP sets supported by RRM measurements.  Based on agreements in CoMP TR [1] and updated terminologies adopted in RAN1 #68bis, the following CoMP sets have been considered:
· CoMP Resource Management Set  
· CoMP Measurement Set

· Cooperating Set

· Transmission Points Set

One of key issues to be addressed by RAN2 is how CoMP related RRM measurement and more specifically CSI-RS based RRM measurement can be realized.  There was limited discussion on this issue in RAN2 #77bis where some suggested reusing/extending existing RRM measurement framework while others raised questions about if/how such CSI-RS RRM measurement can be combined with CRS based measurement.  
This contribution address if/how existing RRM measurement can be reused for CSI-RS based measurement and also addresses questions related to any impacts to/from CRS based measurement. 
2
Discussions

The CoMP operation starts with DL and possibly UL measurements to provide initial information to the network on nearby transmission points, which may be used subsequently for data transmission to UE. 
There are four CoMP scenarios that should be supported by specification [1]. The first three rely on configuration of Cell ID where each transmission point is assigned a unique Cell ID value. For such scenarios a conventional CRS based RRM measurements can be potentially reused to provide initial information for the network about nearby transmission points. However in CoMP scenario 4 (distributed antenna system with common Cell ID) CRS of different transmission points are not distinguishable by the UE due to SFN type of CRS transmission. 
Different measurements approaches have been identified in RAN1#67 meeting for different CoMP scenarios including CoMP Scenario 4. During RAN1#68 meeting CSI-RS based measurement was agreed as a working assumption for CoMP RRM measurements and an LS was sent to RAN2 and RAN4 to inform these WGs about this decision [3] and seek feedback. 
In RAN1#68bis it was also agreed to define CoMP Resource Management Set as a set of points for which CSI-RS based RRM measurement (e.g. RSRP) is performed for CoMP. Such CSI-RS based RRM measurement combined with other measurements as configured by eNB, e.g. CRS based RRM measurement, UL SRS measurement etc., can be used to determine the nearby transmission points to the UE.

Content of CoMP Resource Management Set depends on how TP/RRHs are configured in the deployment. Therefore, this set configuration can be realized using RRC signalling similar to, and based on, existing RRM measurement configuration. However as explained below such configuration should be extended to recognize select CSI-RSs as additional measurement objects. 
It should be noted that, for eNB to decide on CoMP measurement set, CSI-RS based RRM measurements may not be needed for all local transmission points, as the eNB may use other relevant available measurements. For example eNB may use CRS based measurements or configure periodical transmission from the UE (e.g. SRS, PUCCH). In this case the direct CoMP CSI-RS based RRM reports from the UE are not needed, however some changes in SRS configuration may be needed to be used for more optimal support of CoMP.  This is why in RAN1 #68bis it was clarified and reflected in their LS [4-] that CoMP Resource Management Set and CoMP Measurement Set are independent and one may not be a subset of the other. As shown in Figure 1, an eNB has access to all configured measurements including CSI-RS, CRS with or without UL measurements considerations. All such measurements can be used by eNB as well as other factors, such as loading, to determine the best TPs for UE, i.e. configuration of CoMP measurement set and its reconfiguration as needed. In addition, given there is no interoperability issues with UE, no specification is needed on how eNB combined CSI-RS and other measurements and arrives at its decision. In fact,  one can argue that UE may not need to know how eNB uses measurement and therefore measurement triggers and reporting for CSI-RS measurements and CRS measurements can be defined independently.
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Figure 1: CoMP Resource Management Set and CoMP Measurement Set

Proposal 1: Determination of CoMP Measurement Set based on CoMP RRM measurement and other factors is eNB implementation. 

Proposal 2: Measurement Triggers and Reporting for CSI-RS based RRM measurement may be defined independent of other measurements.

The conventional RRM measurement procedures in LTE Release 10, distinguish objects based on frequencies and cells configured in those frequencies. These procedures are used to enable Intra-RAT and Inter-RAT mobility related measurement and reports as well as those used for secondary cell addition and removal in carrier aggregation. More specifically the Intra-RAT E-UTRAN measurement configuration includes the following parameters:

Measurement objects: Objects on which the UE performs the measurements, currently structured around frequencies and cells. 
Reporting configurations: A list of configurations where each includes the reporting criterion and the corresponding format. The criterion may be periodical or based on single event triggers and the format includes quantities that the UE should include in the measurement report and associated information (e.g. number of cells to report).
Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. 
Quantity configurations: Defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. 
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled.

In principle, the same measurement procedure, structure and terminologies can be reused for CoMP RRM measurements, perhaps with special parameters values, extensions/treatments needed to enable this feature. 
In the following we discuss CoMP specific RRM measurement procedures assuming CSI-RS based RRM measurements.

Measurement objects: In contrast to mobility RRM measurements, for CoMP Resource Management, measurement objects are CSI-RSs transmitted on a given frequency, which by default is the same frequency as serving cell. Since the UE is not expected to perform blind detection of CSI-RS, all CSI-RS parameters required to perform required measurement is assumed to be explicitly signalled to the UE as part of CoMP resource management configuration signalling. The exact CSI-RS parameters are being discussed by RAN1.
Note 1: In contrast to conventional mobility RRM measurements, the measurement bandwidth may not be explicitly signaled as part of configuration for CSI-RS measurement. 
Reporting configurations: Similar to other RRM measurement the CSI-RS based RRM reporting criterion can either be periodical or event driven and controlled by configured triggers.  For event driven reporting for example A3 event (see example in Figure 1) and associated parameters (offset) can be reused as baseline assumption with modification that the reference measurements on serving cell should be replaced with measurements on specific (primary) CSI-RS (e.g. the first configured or strongest in the list). However, other alternatives for event triggers specifically designed and optimized for CoMP systems may be also considered by RAN2. 
The reporting mechanism (i.e. hysteresis, time to trigger, report interval, amount of reports, report on leave etc.) may also be reused as defined in conventional RRM mobility measurements and configured by CSI-RS reporting configurations. 
With respect to the format and quantities that the UE should include in the CSI-RS based measurement report, standardization work is still ongoing in RAN1. It is however widely assumed that at least RSRP measured on CSI-RS should be provided for the network as a part of reporting configuration signalling. Other signal quality metrics (e.g. CSI-RS RSRQ) should not be precluded at this stage and similar to mobility RRM measurement a special report quantity parameter can be introduced. 
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Figure 1: Illustration of A3 event for CSI-RS based measurements and reporting

Measurement identities: measurement identities can be used the same way as other RRM measurements linking measurement objects and their respective report configuration.
Quantity configuration: i.e. the quantity UE is measuring on CSI-RS and associated filtering parameters. Similar to mobility RRM measurements, CoMP RRM measurement should reveal the long term radio channel behaviour. Thus CSI-RS based RRM measurement should properly average out the impact of fast fading. The fading impact can be minimized by frequency and/or time averaging. The time averaging can be achieved by using layer 1 and layer 3 filtering, before using the measured results for evaluation of reporting criteria or for measurement reporting. Layer 1 filter is more related to implementation issue, but for layer 3 filtering special parameters are can be defined similar to conventional mobility RRM measurements. Such parameter may be signalled as a part of quantity configuration.

Measurement gaps: Measurement gaps are mainly needed for Inter-RAT and Inter-Frequency measurement and may not apply to CoMP as measurements are made in the same frequency. The CSI-RS measurement configuration and associated parameters that needs to be provided are summarized in Table 1.

Table 1: Summary of parameters required to enable

	Measurement configuration
	Configuration objective 
	Example of parameters

	Measurements object extensions
	CSI-RS parameters configuration
	CSI-RS Index or (antennaPortsCount, resourceConfig, subframeConfig, csirsBandwidth).*

	Reporting configurations
	Configuration of reporting criterion and parameters
	triggerType, eventId, a1-Threshold**, a2-Threshold**, a3-Offset**, a4-Threshold**, a5-Threshold1**, a5-Threshold2**, hysteresis, timeToTrigger, reportInterval, reportAmount, reportQuantity, triggerQuantity, threshold-RSRP, threshold-RSRQ 

	Quantity configuration
	Configuration of L3 filtering parameters
	filterCoefficientRSRP, filterCoefficientRSRQ.


* Note: The CSI-RS Configuration may be signalled independently from measurement configuration as such configurations are also used for CSI feedback. In such case each configured CSI-RS may be assigned an index which can be used for subsequent signalling such as CSI-RS based RRM measurement Configuration. The addition of csirsBandwidth is being proposed and is FFS in RAN1.
** Note: Not all mobility triggers may be needed for CoMP. Some may be used or new triggers may be defined.
Among existing triggers combination of A3/A4 seem to have most relevance to CoMP. However further study can be made in evaluating other options, including reusing of existing triggers or defining new ones. 
Proposal 3: 
RRM measurement principles including concepts of objects, reporting and quantity configuration and identifications can be extended to be used for CSI-RS based RRM measurements.

Proposal
4:  RAN2 to study the need for new triggers only if reusing some of existing RRM measurement triggers is not sufficient for CoMP.  

Proposal 5:  RAN2 to study the need for new reporting configuration/procedures only if reuse of existing configurations/procedures is not sufficient for CoMP.  

Proposal 6: RRM measurement objects for CoMP should be extended to recognize each configured CSI-RS resources to be measured by UE.
3
Conclusions

In this contribution CoMP RRM measurement configuration aspects were discussed. It has been proposed to reuse to the possible extend the existing mechanism of conventional RRM measurements taking into account configurability of CSI-RS resources and special needs of CoMP feature. The following summarise the key proposals at high level.

Proposal 1: Determination of CoMP Measurement Set based on RRM measurement and other factors is eNB implementation. 

Proposal 2: Measurement Triggers and Reporting for CSI-RS based RRM measurement may be defined independent of other measurements.

Proposal 3: 
RRM measurement principles including concepts of objects, reporting and quantity configuration and identifications can be extended to be used for CSI-RS based RRM measurements.

Proposal 4:  RAN2 to study the need for new triggers only if reusing some of existing RRM measurement triggers is not sufficient for CoMP.  

Proposal 5:  RAN2 to study the need for new reporting configuration/procedures only if reuse of existing configurations/procedures is not sufficient for CoMP.  

Proposal 6: RRM measurement objects for CoMP should be extended to recognize each configured CSI-RS resources to be measured by UE.  
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