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1. EPRE – Definition
EPRE ([Transmitted] Energy Per Resource Element) for a given resource element (a certain subcarrier during a certain OFDM symbol interval) is defined as the average transmitted energy for the resource element, with averaging over the set of constellation points valid for the resource element. The EPRE does not include the energy of the cyclic prefix. The cyclic prefix is assumed to be transmitted with the same power as the remaining (non-cyclic-prefix) part of the resource element.

2. EPRE – Reference symbols
· All reference symbols (RS) of a carrier have the same EPRE (RS EPRE).

3. EPRE – PDCCH

· All resource elements corresponding to a given PDCCH
 have the same EPRE

· The EPRE of different PDCCH may differ

· The EPRE of a PDCCH may vary between subframes

· The offset between the EPRE of a PDCCH and the RS EPRE is not explicitly signaled on the downlink.
4. EPRE – Downlink Shared Channel
{The bullets below assume that a DL-SCH is as seen from the UE, i.e. if downlink transmission is carried out simultaneously to multiple UEs, this corresponds to different DL-SCH }

· All resource elements to which a DL-SCH is mapped have the same EPRE

· The EPRE of different DL-SCH may differ

· Signaling of the offset between EPRE of DL-SCH and RS EPRE: FFS
5. Resource element “puncturing” (unavailable resource elements)

· “Puncturing can be applied to the non-RS resource elements for OFDM symbols in which reference symbols are transmitted and PDCCH is not transmitted. Such resource-element “puncturing” implies that the resource elements are unavailable for DL-SCH to be mapped to. 

· The same set of resource-element should be unavailable in all (non-MBSFN) subframes.

· Information about the exact set of unavailable resource-element is provided as part of the system information.

{The intention with the introduction of unavailable resource elements is to allow for an increased RS EPRE. In OFDM symbols where reference symbols are transmitted in parallel with PDCCH, RS EPRE can be increased by taking EPRE from each PDCCH symbol. However this is not possible for reference symbols transmitted in parallel with DL-SCH, as the EPRE of all resource elements to which DL-SCH is mapped should be the same.}

6. Proposal

It is proposed that the bullets above are agreed upon
� Here it is assumed that a PDCCH corresponds to the set of resource elements to which a certain L1/L2 control channel is mapped. Otherwise, this should be expressed as “All resource elements to which a given L1/L2 control channel is mapped should have the same EPRE”


� Assuming that PDCCHs of different subframes are, per definition, different PDCCHs, this follows directly from the previous bullet.


� If certain resource elements are ”punctured” they are not included in ”the resource element to which a DL-SCH is mapped”


� This does not need to be explicitly stated. A UE should not care about the EPRE of other (not to this UE) transmitted DL-SCHs





