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1. Introduction 
This paper discusses the possible inclusion of a power offset for the DMRS in Realease 9 dual layer beamforming. This may be of interest if transmissions to Release 9 and Release 10 UEs are co-scheduled in the same PRBs. 
2. Discussion
In general, the power of the DMRS can be set at the same level as for the PDSCH data symbols transmitted on the same layer. In this case the UE can use the DMRS directly as an amplitude reference. This approach is used in Release 8 for UE Specific RS. However, there may be cases where this is not optimal:
· For pure CDM of DMRS (as intended for Release 9) the power allocation to DMRS can be the same as for the corresponding data layer, and the DMRS EPRE will be equal to that of the total power in data REs. In this case there is no need for a power offset between DMRS and data.
· In Release 10 FDM/TDM is likely to be applied for DMRS with 4 or more antennas at the eNB. In the case of FDM/TDM, with multiple transmitted layers the DMRS EPRE would typically be lower than the total power in the data REs, since the available data power will be divided between the layers. However, in such cases it could be advantageous to transmit the DMRS at a higher power to provide more accurate channel estimates. For SU-MIMO with transmission rank greater than 1 and with equal power per layer it could be reasonable for the UE to assume that DMRS are transmitted with the same EPRE as for data, and that there is an offset (i.e. 1/rank or 1/no_of_layers) between DMRS power and the data symbol power on one layer.  This would seem to be a reasonable approach for Release 10. Unfortunately, this assumption may not always be appropriate: The eNB may also wish to allocate unequal power levels per layer. Also, with MU-MIMO the UE does not necessarily know how many other layers are transmitted to other UEs at the same time. In this case it is possible to apply power boosting to DMRS without exceeding the total power in data REs. Therefore there could be a power offset between DMRS and data.
We now consider some scenarios for MU-MIMO operation where Release 9 and Release 10 UEs may be co-scheduled in the same PRBs.

In a system with 2 Tx antennas at the eNB, the DMRS for Release 9 and Release 10 UEs can be identical, and the DMRS for the two spatial layers distinguished by CDM. As mentioned above, the power allocation to DMRS can be the same as for the corresponding data layer, and the DMRS EPRE will be equal to that of the total power in data REs. 
In a system with 4 or more Tx antennas at the eNB, up to 4 spatial layers could be transmitted with orthogonal DMRS. In this case up to two spatial layers could be transmitted to Release 9 UEs (DMRS distinguished by CDM) and the remainder to Release 10 UEs (DMRS distinguished by CD/FDM/TDM). 

However, in both the above cases it may be advantageous to indicate to the UE an additional power offset between DMRS EPRE and data symbol power. For both CDM and FDM/TDM, even with the assumption of an implicit offset based on the number of data layers transmitted to the UE, this would allow “power boosting” for DMRS. 
Since the DMRS EPRE can in any case be fine-adjusted by the eNB (e.g. for unequal power allocation per layer), signaling a limited set of power offset values may be sufficient (e.g. the additional offset values could be limited to 0dB or -3dB). 

3. Conclusions
From the above discussion, forward compatibility is likely to require co-scheduling of Release 9 and Release 10 UEs in MU-MIMO mode.  Therefore we propose considering “power boosting” of DMRS, with a 1bit indication to the UE of a power offset between DMRS EPRE and data symbol power. Since the DMRS EPRE can in any case be fine-adjusted by the eNB without the need for signaling, selection between offset values of 0dB or -3dB should be sufficient.
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