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1 Introduction

In last RAN1 meeting, a WF on DRS RSSI and RSRQ was presented [1], in which a new RSSI definition is proposed for RRM measurement on small cell ON/OFF layer. In email discussion [77-10], this problem was discussed further, and several proposals were summarized as
A single RSSI definition is introduced in Rel-12 for DRS-based RSRQ

· Discovery RSSI (DRSSI) measurement is used by the UE to derive at least CRS-based RSRQ

· FFS in which subframes and OFDM symbols DRSSI is measured

· FFS how to define RSRQ based on DRSSI

· FFS support of inter-frequency measurements for CSI-RS in the DRS

· FFS support of CSI-RSRQ

where, for RSSI measurement, there are four alternatives need more discussion
· Alt1: Discovery RSSI (DRSSI) is measured on configured subframe(s) on OFDM symbols that cannot contain signals potentially present in a DRS occasion, independently of whether the UE is configured to report CSI-RS-based RRM measurements

· Alt 2: Discovery RSSI (DRSSI) is measured outside DRS occasions on OFDM symbols that contain CRS port 0.

· Alt 3: Measure and average RSSI over all OFDM symbols in a subframe.

· Alt 4: Measure and average RSSI over OFDM symbols containing CRS port 0.

In this contribution, we will show our views on remaining issues on DRS-based measurement, including support of CSI-RSRQ and the RSSI definition.
2 CSI-RSRQ
Following legacy mechanism, CRS-RSRP/RSRQ should be supported for DRS-based RRM measurement, and in order to identify TP in small cell scenario with same cell ID, CSI-RSRP is also beneficial to support. Whereas for CSI-RSRQ, some companies suggest that it can be derived directly from CRS-RSRP/RSRQ and CSI-RSRP, so that it seems CSI-RSRQ is not needed.
However, in case of dense small cell deployment scenario with different cell ID, the accuracy of CRS-RSRP measurement will degrade seriously, which is also the motivation to introduce CSI-RSRP, and then the CSI-RSRQ derivation can’t be expected with high accuracy, which will lead improper inter-frequency handover decision. Moreover, implicit derivation requires CSI-RSRP should be reported with CRS-RSRP/ RSRQ together, but it can’t found any other necessity to build such compulsive bundling between CRS based measurement and CSI-RS based measurement. So it is suggested that CSI-RSRQ is supported for DRS-based measurement, and CRS based measurement and CSI-RS based measurement can be configured to report separately.
· Proposal 1: CSI-RSRQ is supported for DRS-based RRM measurement.
· Proposal 2: CRS-RSRP/RSRQ and CSI-RSRP/RSRQ can be configured to report separately.
3 RSSI for small cell ON/OFF
According to current specification, RSSI should be measured on OFDM symbols containing CRS port 0, which includes the power of RS and data of all cells on the target frequency layer. However, for the small cell layer with some cells enabled with dynamic ON/OFF, interference will be over-estimated if current definition is reused, since CRS power of OFF cells will be included in RSSI. So that new RSSI measurement is needed to be defined for small cell ON/OFF.

By now, four alternatives have been proposed for the new RSSI. However, no matter how the new RSSI is defined, in our opinion, minor impact on specification and implement is expected. From this point, the RSSI with the most similarity to current definition seems better. Under this consideration, Alt 2 may be the best choice, since only ON cells’ RS and data power is included in the RSSI. For Alt 1, RSSI is measured on OFDM symbols that can’t contain CRS and CSI-RS potentially present in a DRS occasion, and then the RSSI will collect pure data power of ON cells but no RS power, which means that the signal strength will be under-estimated probably. Some compensation can be made on the RSSI, i.e. adding an scaled RSRP term in the dominator of RSRQ formula, but proper scaling factor seems hard to be determined which may be altered in different cell deployment. Also the scaling factor can be set to 1 in a simple way, but existing inter-frequency RRM algorithm could not be reused and additional modification should be considered at network. The interference level measured by Alt 3 seems like a trade-off result, averaging power on OFDM symbols containing and not containing RS of OFF cells. As the content of such RSSI is different from current definition, additional RRM algorithm modification at network can’t be avoided.
When measurement gap is configured for inter-frequency measurement, as there is only 6-subframe available time and DRS occasion possibly with 5ms might be configured in the gap, few subframes are left for RSSI measurement for Alt 2, especially for TDD UL-DL configuration #0. For this case, some limitation seem needed for the measurement gap configuration, where the measurement gap is required to be started with subframe #0 in order to make available subframe for RSSI measurement.
· Proposal 3: The discovery RSSI (DRSSI) measured outside DRS occasions on OFDM symbols that contain CRS port 0 is preferred.
· Proposal 4: For UL-DL Conf.#0 and DRS occasion with 5ms, the measurement gap should be started with subframe#0.
4 Conclusions
About remaining issues on DRS-based measurement, our views are summarized as follow,
· Proposal 1: CSI-RSRQ is supported for DRS-based RRM measurement.
· Proposal 2: CRS-RSRP/RSRQ and CSI-RSRP/RSRQ can be configured to report separately.
· Proposal 3: The discovery RSSI (DRSSI) measured outside DRS occasions on OFDM symbols that contain CRS port 0 is preferred.
· Proposal 4: For UL-DL Conf.#0 and DRS occasion with 5ms, the measurement gap should be started with subframe#0.
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