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1. Introduction
In RAN1#77 meeting and the followed 3GPP E-mail discussion, the following agreements on discovery signal-based RRM measurement procedures were reached.
Agreements:
· A UE can be configured with one DRS measurement timing configuration (DMTC) per frequency
· The reference timing for the offset is the primary serving cell’s timing
Agreements:
· No new measurement gap pattern is introduced for DRS-based measurement
Agreements:
· For subframes (DL subframes and DwPTS region of subframe) within a DRS occasion indicated for possible DRS-based measurements, a UE can assume that at least CRS antenna port 0 for a cell is transmitted

–     When UE is indicated with MBSFN subframe configuration or MBSFN related configuration, UE assumption of CRS transmission on MBSFN subframe is per Rel-8
· FFS whether there is a need to enhance signaling

–     A UE may assume that all DL subframes and DwPTS region of subframe in a DRS occasion are available at least for CRS as DRS based measurements
· FFS whether number of subframes in a DRS occasion is to be fixed or configurable

· FFS relation to restricted measurement subframe

–     FFS whether to indicate the number of CRS ports

In this contribution, we further discuss discovery signal-based RRM measurement procedures focusing on network assistance information, RRM measurement in measurement gaps and CSI-RS based RRM measurement configuration.
2. Discussion
Network assistance information for DRS based measurement 
A UE shall be provided essential network assistance information before performing DRS based RRM measurement to reduce the UE detection complexity, power consumption and improve the measurement performance. It was agreed in RAN1#77 that a UE can be configured with one DRS measurement timing configuration (DMTC) per frequency and the reference timing for the offset is the primary serving cell’s timing. By DMTC per frequency, the UE can acquire the DRS period and subframe offset for the small cells on that frequency layer.

The number of subframes in a DRS occasion is being studied in RAN4 and the related RAN1 discussion should depend on the RAN4 conclusions. Therefore it should be FFS whether the duration of a DRS occasion is configurable or not.

If it is decided by RAN4 that the DRS duration should be more than one subframe, additional information may be required for UE to determine the reference signal for RRM measurement. The existing higher layer parameter in IE NeighCellConfig can be reused to indicate whether the MBSFN subframe configuration and TDD UL-DL configuration in the measured cell is same as the serving cell or not.  In order to support eICIC in co-channel macro small cell deployment scenario (e.g. small cell scenario 1), restricted measurement subframe set can also be informed to the UE. In a DRS occasion, the UE shall perform DRS based RRM measurement in the subframe within the restricted measurement subframe set.

For the number of CRS ports in DRS, as discussed in our companion contribution[1], we propose that UE assumes only CRS port 0 is transmitted by small cells performing small cell ON/OFF thus the network does not need to indicate the number of CRS ports for DRS.
If CSI-RS is configured as DRS, CSI-RS related configuration such as CSI-RS RE configuration (including CSI-RS subframe offset), scrambling ID and QCL assumption with PSS/SSS/CRS (as discussed in our companion contribution [1]) shall be informed to the UE. Whether the CSI-RS ports in DRS is configurable or not should depend on the RAN4 performance study on RRM measurement. 
Proposal 1: The following network assistance information can be informed to the UE for DRS based measurement.

· DMTC(DMTC period and offset)

· CSI-RS related configuration such as
·  CSI-RS RE configuration (including CSI-RS subframe offset)
· scrambling ID
· QCL assumption with PSS/SSS/CRS
Proposal 2: The following network assistance information should be further studied

· CSI-RS port
· number of subframes in DRS occasion
· MBSFN subframe configuration and TDD UL-DL configuration  (if DRS duration is defined as more than one subframe)

· Restricted measurement subframe set configuration (if DRS duration is defined as more than one subframe) 
RRM measurement in measurement GAP
Based on the current agreement, no new measurement GAP is introduced for DRS based RRM measurement. Therefore if both legacy RRM measurement and DRS based RRM measurement shall be performed on a given frequency, the same set of configured measurement GAP shall be used for both types of measurements. Legacy CRS based measurement is for cells not operating on/off while DRS based measurement is for cells operating on/off.
Proposal 3: UE can perform legacy CRS based measurement and DRS based measurement within the same set of measurement GAPs if both measurements are configured for a given frequency.
Whether CSI-RS based DRS RRM measurement can be configured alone without CRS?
It has been agreed that UE can always assume PSS/SSS/CRS in DRS and additionally CSI-RS if configured by the network. It was also agreed that CRS based RSRP, RSRQ and CSI-RS based RSRP is defined for DRS measurement while the CSI-RS based RSRQ is FFS. It should be discussed how the DRS based measurement is configured. 
The motivation of CSI-RS based DRS measurement is for TP identification in a shared cell ID deployment scenario. In this scenario, the UE should first measure CRS for a suitable cell then identify a better TP for data transmission. The CRS measurement provides the information to eNB on the best cells for the UE, then eNB can configure suitable CSI-RS for TP identifications for the best cells. Otherwise, eNB would have no idea which TP and the corresponding CSI-RS should be configured to the UE for TP identification. The consequence is that eNB could end up configuring a large amount of CSI-RS for UE to measure, which results in significant high signaling overhead, UE measurement complexity and power consumption. 
Secondly, when CSI-RS as DRS is configured, CRS-RSRP/RSRQ along with CSI-RSRP can be used to derive CSI-RS RSRQ by implementation. Thus CSI-RS RSRQ does not need to be introduced and reported. 
Thirdly, CSI-RS RRM measurement alone could not provide sufficient information for mobility management. For small system bandwidth such as less than 5 MHz, performance of CSI-RS based RRM measurement may not be sufficient for mobility management. Furthermore, there could be problems with CSI-RS RRM measurement alone if some of the TPs in a shared cell ID scenario do not transmit CRS. As shown in figure 1, cluster A and B are two cells with multiple transmission points sharing the same cell ID. UE reports better CSI-RS RSRP for TP A3 than TP B1, however, from CRS perspective, cell cluster B could be better than cell cluster A since TP A3 does not transmit CRS. 
Proposal 4: CSI-RS based DRS measurement shall not be configured alone without CRS based DRS measurements.
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Figure 1: CSI-RS measurement only applied for mobility
3. Conclusion
In this contribution, discovery signal-based RRM measurement procedures including network assistance information, RRM measurement in measurement gaps and CSI-RS RRM measurement configuration are discussed. Based on the above discussion, we have the following proposals:

Proposal 1: The following network assistance information can be informed to the UE for DRS based measurement.

· DMTC(DMTC period and offset)

· CSI-RS related configuration such as

·  CSI-RS RE configuration (including CSI-RS subframe offset)
· scrambling ID
· QCL assumption with PSS/SSS/CRS

Proposal 2: The following network assistance information should be further studied

· CSI-RS port

· number of subframes in DRS occasion
· MBSFN subframe configuration and TDD UL-DL configuration  (if DRS duration is defined as more than one subframe)

· Restricted measurement subframe set configuration (if DRS duration is defined as more than one subframe) 
Proposal 3: UE can perform legacy CRS based measurement and DRS based measurement within the same set of measurement GAPs if both measurements are configured for a given frequency.
Proposal 4: CSI-RS based DRS measurement shall not be configured alone without CRS based DRS measurements.
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