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1 Overview
In order to further progress the definition of RSRP and E-UTRA carrier RSSI physical layer measurements [1], further clarification of UE behaviour and UE knowledge of target cell configuration is required.
2 Network parameters and UE behaviour
It is assumed that UE has available – generated according to network-supplied or UE-sourced means – a list of target cells for measurements, after factoring in considerations such as cell barring, cells dedicated to MBMS use (i.e. MBMS-dedicated configuration) and so on.  A measurement bandwidth of  
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 subcarriers is assumed where 
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 is greater than or equal to 72.
2.1 Available Reference Symbols for RSRP Measurements 

The current RAN1 working assumptions specify that reference symbols from antenna 0 and antenna 1 (if present) may be subject to RSRP measurement on any target cell. That is, 
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 and 
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 (if present) are eligible for measurement, but (if present) 
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 are not eligible for RSRP processing.
Nevertheless, for ‘unicast’ subframes – that is, subframes which are not MBSFN subframes – four (4) RS-bearing OFDM symbols are available per subframe, and may be observed at rates up to 1kHz (i.e. every 1 ms).
Alternatively, for MBSFN subframes, RSRP measurements may be generated from observation of reference symbols from only a) the first, or b) the first and second RS-bearing OFDM symbols in a subframe. [2] indicates, however, that for the purpose of demodulating the PDCCH, only the first OFDM symbol in an MBSFN subframe need be configured as an RS-bearing OFDM symbol. Accordingly, for the present purpose, we assume that for MBSFN subframes, only one (1) RS-bearing OFDM symbol will be present.
Accordingly, when making an RSRP measurement on a target cell, the UE needs to determine:

a) whether 
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 is transmitted by a target cell, and
b) whether a target cell subframe is a unicast or MBSFN subframe.
Note that it may also be necessary to identify the RS hopping state of the target, but this can be neglected for the present purpose of establishing the number (and not frequency domain location) of RS’s available for processing. Note also that a) above has been the subject of some discussion, and may be assumed to be indicated by the S-SCH or detected by the UE via RS processing. Nevertheless, a) is generally understood to be a binary indication – i.e. either 
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 is present or not – requiring at most single bit to be transported by the S-SCH.
The number of MBSFN-allocated subframes transmitted by a cell may vary however according to the number of single frequency network areas (SFA’s) in which the cell is participating. If the target cell is a member of the same SFA (or SFA’s) as the serving cell, the UE knows when the MBSFN subframes of the target cell are transmitted. But generally the UE will not be aware of the MBSFN subframe status of a target cell, since the target cell need not be participating in the same set of SFA’s as the active cell. 
Therefore, in order to determine the number of available RS-bearing OFDM symbols available for measurement, at least the following options are available:

a) the UE acquires information on the subframe sequence allocated at the target cell for MBSFN use (in any SFA) and executes RSRP measurements using only 1 RS-bearing OFDM symbol on MBSFN subframes and using 4 RS-bearing OFDM symbols on unicast subframes. Note that the MBSFN-allocation information could be provided by the serving cell or by the UE accessing e.g. the BCH or MCCH on the target cell.
b) the UE generates and reports two RSRP measurements for a target cell. The first measurement would be based on uniformly measuring 1 RS-bearing OFDM symbol on all target cell subframes, and the second on 4 RS-bearing OFDM symbols per target cell subframe.
c) the UE always generates measurements on 1 RS-bearing OFDM symbol (i.e. the 1st RS-bearing OFDM symbol) on all subframes, regardless of the MBSFN configuration of the target cell.
d) the UE can be configured on a per target cell basis to report either 1) a measurement based on 1 RS-bearing OFDM symbol on all subframes, or 2) 4 RS-bearing OFDM symbols on all subframes. The serving cell or the target cell (e.g. transported via the P-BCH, S-SCH etc.) would need to indicate to UEs to report measurement  based on 1) or 2) for each target cell
e) the UE can be configured uniformly for all target cells  to report either  1) a measurement based on 1 RS-bearing OFDM symbol on all subframes, or 2) 4 RS-bearing OFDM symbols on all subframes. The serving cell (e.g. via the P-BCH) would need to indicate to UEs to report measurements based on 1) or 2) for all target cells. Note that the serving cell indication controlling the same RSRP measurement configuration for inter-frequency measurements would need to be associated with a target inter-frequency raster index.
2.2 Discussion 

Of these options, option a) would require the UE to process the BCH and/or MCCH or a target cell in order to make a measurement, and committing to this relatively complex approach (with potential measurement delay implications) is not recommended at this stage.
Option b) would enlarge measurement reports and appears to have little advantage over option d) or e).

Option c) is the simplest approach, but knowledge of whether only UNICAST subframes are transmitted  in target cell is useful in reducing measurement time. 
Of options d) and e), option e) may be preferable due to the reduced signalling payload.

Between options c) and e), the possibility of increasing the number of observable symbols by a factor of four when MBMS is not deployed on a network or carrier may be sufficiently attractive to suggest the low ‘cost’ of the indication (1 bit) is worthwhile.
3 Conclusion
 In order to fully specify the RSRP measurement, some further clarification of the set of reference symbols eligible to RSRP processing is required. The eligibility of 
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 can be determined via target cell S-SCH observation or RS processing. For MBSFN subframes, it is proposed that only the 1st RS-bearing OFDM symbols be eligible for measurement, while for ‘unicast’ subframes, all four RS-bearing OFDM symbols should be eligible for measurement. Finally, it is proposed that the network indicate on a per-carrier basis whether only the 1st RS-bearing or all four RS-bearing OFDM symbols should be observed for RSRP measurement generation.
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