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1 Introduction
In RAN1 #77, numerous aspects of the design of the discovery signal were agreed. The gist of the agreements is summarized in the following. It was agreed that the UE can assume the presence of the PSS/SSS/CRS in the DRS and, in addition, CSI-RS if configured. RSRP measurements using both CRS and CSI-RS are supported. Support of RSRQ measurements on CRS, CSI-RS or both is still under discussion including in an email discussion that was inconclusive. It was also agreed that for DRS based measurements, the UE can only assume the presence of the DRS. A DRS occasion for a cell comprises five or less subframes which contain PSS, SSS and at least one port of CRS (transmitted in all DL and DwPTS subframe regions) and possibly multiple CSI-RS RE configurations. For the CSI-RS, at least a single antenna port 15 is supported, transmitted in one subframe of the DRS occasion. The relative subframe offset between the subframe carrying the CRS and the SSS can be varied. A DRS occasion for a cell is transmitted at least with periodicities of 40, 80 or 160 ms.
The following remaining questions need to be resolved.

1) Whether the number of subframes in a DRS occasion is fixed or configurable
2) Relationship to restricted measurement subframes
3) Use of antenna ports other than port 15 and the number of REs/PRB
4) Whether to allow CSI-RS in more than one subframe
5) Representation of transmission point (TP) ID
6) RRM measurement configuration
7) Network assistance for CSI-RS based measurements
8) RSSI definition for DRS based RSRQ measurements
9) The number of different DRS measurement timing configurations (DMTC) per UE

10) Level of synchronization between cells configured for DRS measurements on the same carrier frequency
In this document, we address issue 8. Issues 1-5 are addressed in [1]. Issues 6, 9 and 10 are discussed in [2] and issue 7 is discussed in [3].
2 Discussion
In RAN1#77, the possibility of defining an RSRQ measurement based on the DRS was discussed. The RSRQ could be based on CRS, CSI-RS or both. The main debate for RSRQ measurements was on the method for the computation of the RSSI. The topic was further discussed in an email discussion after RAN1#77. The discussion was inconclusive and it was decided to continue the discussion in the next RAN1 meeting focusing on the following alternatives for the computation of RSSI.
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

•
FFS which OFDM symbols depending on CP length and frame structure type

•
Alt1 may require a new equation of RSRQ with a scaling factor in the denominator

-
FFS is this scaling factor would be fixed or could be adjusted by the network
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.

•
FFS in which subframes RSSI would be measured (note: for eICIC the subframes are signaled)
Alt 4: Measure and average RSSI over OFDM symbols containing CRS port 0.

•
Assuming no change to the Rel-8 definition, Alt 4 means RSSI is measured in the same OFDM symbols used for RSRP measurements based on DRS
It is important to consider the goal of the RSRQ measure. The RSRQ is defined via the computation of the RSRP and the RSSI. The RSRP measures the signal power received while the RSSI is intended to capture the energy from all signals including the own cell and other cells. An aspect that is important to consider is the degree of averaging that is carried out in generating the RSSI measure since a computed RSSI value that has a very large confidence interval can provide a very misleading RSRQ value. This is more of a problem for discovery signal based RSRQ measurements since the measurement opportunities may be fewer especially if a periodicity of 160 ms or more is used for the DRS. Hence, it would be more robust to adopt an RSSI computation method that allows for greater averaging to get a better statistical estimate of the total signal level. 

It was noted in [1] that the duration of the DRS occasion should be as low as possible in order to reduce overhead and also to take into account the fact that multiple DRS occasions may need to be transmitted from any cell as discussed in [2]. Therefore, given the periodicities of the DRS and their short durations, it could be concluded that a majority of the subframes may not contain any signals when a cell is off and all subframes will contain at least the CRS when a cell is on. Given the above, it may be noted that when symbols containing the DRS REs are included in the measurement, this can lead to a pessimistic RSRQ value when the cell is off since the DRS REs from all the cells that are off (assuming a synchronized deployment) do not represent the typical subframe from these cells. However, if RSSI is computed only over symbols that do not contain DRS REs, this does not take into account the interference that is present from the DRS occasions when a cell is off as well as the CRS when a cell is on (in a synchronous system). Thus the RSRQ value may be optimistic. Considering the possible issues with obtaining a statistically meaningful estimate of the RSSI, it may be better to err on the side of being pessimistic so as to avoid situations where a cell association choice is made and then the UE has to once again switch to a different cell if the interference turns out to be too high. Based on these considerations, we propose the following.
Proposal: Adopt Alt. 3 for RSSI computation and allow the signaling of subframes outside of the DRS occasion. Support averaging of RSSI measurements over more subframes than used for computation of RSRP.
3 Conclusion
In this contribution, we discussed some of the remaining details pertaining to discovery signal design and made the following proposal.

Proposal: Adopt Alt. 3 for RSSI computation and allow the signaling of subframes outside of the DRS occasion. Support averaging of RSSI measurements over more subframes than used for computation of RSRP.
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