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1 Introduction
The Received Signal Received Quality (RSRQ) measurement requires the measurement of the Received Signal Received Power (RSRP) and Received Signal Strength Indicator (RSSI) quantities. As per the current specifications, “E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, 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.” [1]. The design of the discovery signal is still under discussion with the following agreement from RAN1 #76bis guiding further discussion.

· Further down select of following alternatives of DRS in RAN1 #77 meeting

· Alt. 1: DRS is PSS/SSS/CSI-RS/CRS or PSS/SSS/CRS with configurable
· Alt. 3a: DRS is PSS/SSS/CRS

· Alt. 3b: DRS is PSS/SSS/CSI-RS
· Alt. 5: DRS is PSS/SSS/CSI-RS/CRS or PSS/SSS/CSI-RS with configurable
Some of the discovery signal designs under discussion employ the use of zero power CSI-RS or other forms of muting in order to mitigate inter-cell and inter-transmission point interference and boost SINR of the discovery signals. In recognition of the fact that such muting may yield a different RSSI measurement than that typically measured over the CRS on a Rel-11 or prior releases, the resources used to measure the RSSI in order to perform RSRQ measurements on the discovery signal was cited as an open issue in RAN1 #76. In this document, we discuss this issue and propose some possible solutions.
2 Discussion
It is clear from the definition of the RSSI for current measurements, that it should be measured only in OFDM symbols that contain reference symbols that are used for making RSRP measurements. As mentioned earlier, many proposals for the discovery signal are not only not based on the CRS, they also rely on some form of muting in the OFDM symbols that carry the RS used for making RSRP measurements. Thus, measuring the RSSI over these OFDM symbols may not be equivalent to the RSSI measurements made for legacy RSRQ measurements since these symbols may not include any PDSCH transmissions. For example, with the CSI-RS, the use of zero power CSI-RS in other REs may preclude any RSSI measurements made on these symbols from being representative of the overall signal power in a general subframe. Even if the CRS were used for the discovery signal, if there are any restrictions on the transmission of PDSCH in the same subframe, this problem would exist. Therefore, we have a direct conflict between how RSSI is currently defined for the purposes of RSRQ measurements and being able to get a good estimate of the total average power as intended by the definition of the RSSI. 

In order to resolve this issue, it is better to try to facilitate the estimation of the underlying targeted RSRQ value that the current definition is intended to capture rather than following the explicit definition of how RSSI should be measured in the specification. To this end, we can categorize the possible discovery signal designs into three categories. In the first category of designs, the REs used for the discovery signal may be interspersed with other REs in which PDSCH and other transmissions can be made. If this is the case, then the traditional definition of RSSI can be followed and the RSSI can be measured in the same OFDM symbols that carry the discovery signal REs. In the second category of discovery signal designs, the PDSCH transmissions may not be possible or desirable in OFDM symbols carrying discovery signal REs, but may be possible in other OFDM symbols within the same subframe carrying the discovery signal REs. In this situation, a potential solution is for the RSSI measurements to be made over both symbols carrying discovery signal REs and symbols that may have PDSCH transmissions and compute an average that is appropriately scaled so as to be comparable to the legacy RSRQ measurements. Finally, a third category of designs may preclude an PDSCH transmissions in a subframe with discovery signals. In this situation, the RSSI measurements would need to be made in OFDM symbols from other subframes that can have PDSCH transmissions, e.g., an adjacent subframe to a subframe with discovery signals. The RSSI value should then be similarly averaged over the OFDM symbols carrying the discovery signal REs as well as an OFDM symbol from another subframe that can contain PDSCH transmissions. The discovery signal design proposed in [2] based on the CSI-RS falls into the second category above, where the OFDM symbols containing the discovery signal REs may not contain any PDSCH transmissions but other OFDM symbols may contain them depending on whether the cell is on or off. If the cell is off, then measuring RSSI on a symbol that could contain the PDSCH if the cell were on is still useful since the lack of any transmissions from the own cell and the presence or absence of transmissions from neighboring cells is then taken into account in the RSSI and RSRQ calculations.

Thus, we see that the problem of where the RSSI measurement should be performed for RSRQ measurements is intricately related to the choice of the discovery signal and how the discovery signal is to be configured across many cells and whether muting techniques are employed or not. Hence, we summarize with the following observation and make a corresponding proposal.
Observation: A suitable method for measuring RSSI for the purpose of RSRQ measurements is dependent on the choice of discovery signal and related design details. 
Proposal: The details of how RSSI should be measured for the purpose of RSRQ measurements should be considered after the choice of discovery signal and associated design details have been agreed. 
3 Conclusion
Based on the discussion on RSSI computation, we observe and propose the following.
Observation: A suitable method for measuring RSSI for the purpose of RSRQ measurements is dependent on the choice of discovery signal and related design details. 
Proposal: The details of how RSSI should be measured for the purpose of RSRQ measurements should be considered after the choice of discovery signal and associated design details have been agreed.
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