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1      Introduction
After RAN2#87 meeting, email discussion [87#25][LTE/SCE-L1] Running 36.331 CR on DRS was tasked to discuss CR to capture RAN1 and RAN2 agreements on DRS measurement. Several issues (e.g. whether legacy CRS measurement is allowed when DRS is configured, whether UE is allowed to report corresponding CRS measurement when CSI-RS measurement is triggered) cannot be concluded during the email discussion. In this contribution, we discuss the open issues for DRS measurement.
2      Discussion
2.1     Legacy CRS measurement
In the draft 36.331 CR, three types of RRM measurements could be configured: legacy CRS measurement, CRS based DRS measurement, and CSI-RS based DRS measurement.

· Existing IEs in MeasObjectEUTRA without MeasDRS-Config-r12: only legacy CRS measurement is performed.
· Existing IEs in MeasObjectEUTRA + MeasDRS-Config-r12 without CSI-RS list: only CRS based DRS measurement is performed, while legacy CRS measurement is not performed.
· Existing IEs in MeasObjectEUTRA + MeasDRS-Config-r12 + CSI-RS list: both CRS based DRS measurement and CSI-RS based DRS measurement are performed, while legacy CRS measurement is not performed.
According to the draft CR, if MeasDRS-Config-r12 is configured for one frequency, legacy CRS measurement is not performed. However this needs further discussion.
RAN1 LS R2-142804 [1] indicates the following agreement: for both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration. From RAN1 agreement, it seems that legacy CRS measurement can be also configured in addition to DRS measurement on a given frequency.
During email discussion, it was commented that there might be performance difference between legacy CRS measurement and CRS based DRS measurement as the latter is not transmitted as frequently as the former (note that DRS periodicity can be up to 160 ms). For example, it might be beneficial to perform legacy CRS measurement for the frequency with activated SCell even if DRS measurement is configured. In addition, RAN2#87 meeting agreed that “Exactly how the CSI-RS based measurements are going to be used (i.e. small cell/TP discovery, mobility) can be left up to network implementation.” One example is that DRS measurement can be used to distinguish TPs e.g. in CoMP scenario 4. In this scenario, small cell on/off is not performed on the frequency configured with DRS measurement, therefore both legacy CRS and DRS based measurement can be performed.
Observation 1: there is benefit if the network configures both legacy CRS measurement and DRS measurement for a given frequency. 
If the network configures both legacy CRS measurement and DRS measurement for a given frequency, it would be clarified how the UE measures CRS RSRP/RSRQ e.g. whether it is based on legacy CRS measurement, DRS measurement or both. In addition, if CRS is transmitted within DMTC only but UE measurements according to legacy approach, the measurement result may not be accurate.
There are two approaches to consider from RAN2 perspective to measure cells in the frequency with DRS configuration:
1) For one cell, UE either perform legacy CRS measurement, or DRS based measurement. In order to clearly inform which cell is allowed to measure by using legacy CRS measurement, eNB can signal a list of PCIs within DRS configuration. The UE performs DRS based CRS measurement for the PCIs in the list, and legacy CRS measurement for other PCIs.
2) For one cell, UE performs both legacy CRS measurement and DRS based CRS measurement. In current RRC signaling for measurement results, for one particular cell, UE can only report one CRS measurement result. In this approach, RRC signaling should be extended so that UE can report both legacy CRS measurement result and DRS based CRS measurement result for one cell.
Proposal 1: For one frequency, UE can perform both legacy CRS measurement and DRS measurement.
2.2     Report configuration

RAN2#87 meeting agrees that the eNB may independently configure measurement events and reporting quantity for CRS and CSI-RS measurements.
There are different events defined for DRS based CRS and CSI-RS measurements: event C1 and C2 for CSI-RS measurement, while legacy events for CRS measurement. Once an event is triggered for one type of reference signal, it is not clear whether UE should report the measurement result of the other type of reference signal (if configured). For example, suppose event C1 for CSI-RS is triggered, then the question is whether UE should report the measurement results for CRS. In current specification, since there is only CRS measurement, there is no differentiation between reference signal types. The main trade-off here is the signaling overhead vs. available information. For example, when CSI-RS measurement report is triggered, CRS measurement results might be beneficial, e.g. to help to derive CSI-RS RSRQ (from CSI-RS RSRP and CRS RSRP/RSRQ). 
One way to support simultaneous CSI-RS and CRS measurement reporting is to mandate that when UE reports DRS based CSI-RS measurement results, UE should also report corresponding CRS measurement results. Another approach is to configure UE behavior with RRC signaling. In the current specification, regarding RSRP and RSRQ measurement, it is configured by the network whether UE should report both quantities, or only the triggering quantity, as shown below In IE ReportConfigEUTRA:
	reportQuantity ENUMERATED {sameAsTriggerQuantity, both},

reportQuantity

The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report.


There are different ways to configure whether UE can report both CRS and CSI-RS measurement results. For example, one way is to configure per frequency, another approach is to configure for each ReportConfigEUTRA.
Proposal 2: When UE reports DRS based CSI-RS measurement results, UE can also report corresponding CRS measurement results. RAN2 to discuss whether such behavior is mandatory or can be configured by the network.
3      Conclusion
In this contribution, we discuss details for DRS measurements and proposal the following:
Proposal 1: For one frequency, UE can perform both legacy CRS measurement and DRS measurement.
Proposal 2: When UE reports DRS based CSI-RS measurement results, UE can also report corresponding CRS measurement results. RAN2 to discuss whether such behavior is mandatory or can be configured by the network.
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