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1. Introduction
The EPRE (energy per resource element) setting for DL DRS (dedicated reference signal) is undefined in current Rel-8 specifications. In this document, we propose to address this issue by setting E_DRS = E_A, i.e. equal to the EPRE of PDSCH on OFDM symbols where common RS is absent.
2. Discussion
DRS grids for both the normal and extended CP frame structures are now defined [1

 REF refR1_080046 \h 
3]. The DRS power setting, relative to PDSCH, remains an open issue. In the following, we discuss the need for DRS boosting.

The presence of the DRS is motivated by beamforming. Since the DRS and beamformed PDSCH will be seen by the UE as single antenna transmission, single TX antenna simulation results obtained for the CRS (common RS) can be reused in our analysis. The following results have been reported in RAN1:

· No benefit of CRS boosting was observed in the single antenna case in [2] (figure 1).
· Limited benefit of ~0.5 dB was identified for a single link level scenario in [3] (figure 6) by boosting the CRS by 3 dB relative to PDSCH.

As there is no evidence of significant benefits from DRS boosting, we propose not to introduce it. As a matter of information, we note that the transmit energy of DRS is higher than the transmit energy of CRS (per resource block and for a single antenna port):
· There are 12 DRS REs per subframe vs. 8 CRS REs (antenna port 0, 1), giving ~2 dB energy boost.

· DRS steals physical resource from the PDSCH, so the overall DRS/PDSCH energy ratio is increased compared to the overall CRS/PDSCH ratio by ~0.5 dB.

3. Proposal
Based on the above discussion, we propose to agree the following principles for DRS EPRE:
· Not introducing any power offset signalling for EPRE_DRS into the specifications.

· Specifying that the UE can assume that E_DRS = E_A (when DRS is present).
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Annex

The following text is provided to show how the proposal can be captured in the specification.

----------------------------------------------------------- start text proposal  -----------------------------------------------------------

5.2
Downlink power allocation 

The eNodeB determines the downlink transmit energy per resource element.

A UE may assume that the downlink cell-specific reference signal (CRS) EPRE is constant across the downlink system bandwidth and constant across all subframes until different CRS power information is received.

For each UE, the PDSCH-to-CRS EPRE ratio among PDSCH REs in all the OFDM symbols not containing CRS is equal and is denoted by
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The UE may assume that for 16 QAM or 64 QAM or RI>1 spatial multiplexing 
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 is equal to
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 which is a UE specific semi-static parameter signalled in dB by higher layers in the range of [3, 2, 1, 0, -1, -2, -3, -6] using 3-bits.

For each UE, the PDSCH-to-CRS EPRE ratio among PDSCH REs in all the OFDM symbols containing CRS is equal and is denoted by
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The cell-specific ratio 
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 is given by Table 5.2-1 according to cell-specific parameter 
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 signalled by higher layers and the number of configured eNodeB cell specific antenna ports.

Table 5.2-1: Ratio of PDSCH-to-CRS EPRE in symbols with and without cell-specific reference symbols for 1, 2, or 4 cell specific antenna ports 
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	One Antenna Port
	Two and Four Antenna Ports 

	0
	1
	5/4

	1
	4/5
	1

	2
	3/5
	3/4

	3
	2/5
	1/2


For PMCH with 16QAM or 64QAM, the UE may assume that the PMCH-to-MBSFN RS EPRE ratio is equal to 0 dB.
When UE-specific reference signals (URS) are present, the UE may assume that the URS-to-CRS EPRE ratio is equal to 
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----------------------------------------------------------- end text proposal  -----------------------------------------------------------
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