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Introduction
This document discusses the joint operation between on/off and eICIC.
Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]In RAN1#78 Dresden, the joint operation between on/off and eICIC were discussed but no specific conclusion were reached. One may interpret it means the combination is supported. One may interpret it means just FFS. Our understanding is the conclusion at Dresden was FFS. We need to conclude whether the joint operation is useful or not. If the joint operation is supported, the specification impact needs to be identified and corrected if necessary.
Scenario of the joint operation between on/off and eICIC
eICIC is supported only for PCell and PCell carrier frequency. On/off cell does not support idle mode operation. Therefore, the possible scenario would be following. 
•At first, UE is connected to PCell of macro.
•UE measures on/off operated small cell as the intra-frequency measurement.
•If certain condition is met, UE handovers to the small cell, which has been on/off operation.
•After the handover, the small cell is not on/off operation.
Although we envisage on/off would be mainly used in the carrier the majority are small cells, the above scenario itself is also covered as on/off deployment similar to MBMS operation in on/off carrier.

Specification impact of the joint operation between on/off and eICIC
If the above scenario should be supported, RSSI measurement in RSRQ needs to be corrected. CSI RS measurement is not required to be modified as on/off is not operated when UE is served by PCell. The modification would be like following.
[bookmark: _Toc413939712][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _GoBack]5.1.3	Reference Signal Received Quality (RSRQ) 

	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement subframes, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

Unless indicated otherwise by higher layers, RSSI is measured only from OFDM symbols containing reference symbols for antenna port 0 of measurement subframes. If higher layers indicate all OFDM symbols for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the DL part of measurement subframes. If higher-layers indicate certain subframes for performing RSRQ measurements, then RSSI is measured from all OFDM symbols of the DL part of the indicated subframes.

If higher layers indicate measurements based on discovery signals, RSSI is measured from all OFDM symbols of the DL part of the subframes in the configured discovery signal occasions.

If higher layers indicate measurements based on discovery signals and if higher-layers indicate certain subframes for performing RSRQ measurements, RSSI is measured from all OFDM symbols of the DL part of the indicated subframes in the configured discovery signal occasions.

The reference point for the RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



Note that the difference between "higher layers" for discovery indication and "higher-layers" for all OFDM symbol measurements need also aligned as editorial correction. 

Conclusion
We discussed the joint operation between on/off and eICIC. We propose to discuss the usefulness of the described scenario. If RAN1 agreed to support the combination, RSSI measurement needs to be corrected.
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