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1. Introduction

There have been discussions regarding downlink data transmit power configuration related to RS power boosting in E-UTRA [1]-[3]. Even though the downlink transmit power configuration seems to be mainly an implementation issue, establishing basic assumption on the configuration is necessary for developing and evaluating many aspects of E-UTRA features. In this paper, we discuss and suggest some basic assumptions for transmit power configuration for downlink channels in E-UTRA.

2. Downlink transmit power configuration
· Downlink RS transmit power
We suggest the followings as basic assumption for the downlink RS transmit power configuration

· RS subcarrier transmit power level is (semi-statically) constant over system bandwidth and in time domain. It is FFS if interference coordination would require different RS Tx power depending on the frequency band 
· RS subcarrier transmit power level is determined to satisfy coverage not only for data demodulation but also for initial cell search, neighbour cell search, etc. The remaining eNodeB transmit power in the same OFDM symbol is allocated to other downlink channels such as L1/L2 control channel, shared data channel, etc. Therefore, subcarrier transmit power levels of RS and other channels can be different depending on the system bandwidth, cell coverage, eNodeB maximum transmit power, etc. This means the case of RS Tx power boosting should be considered in EUTRA design.
· Downlink shared control channel transmit power
Hereby, ‘CCH’ indicates downlink shared control channel for scheduling signaling in the first n OFDM symbols in a TTI including Cat0 signaling. 

Reception performance requirement for CCH to each UE can be satisfied by following manners.
· Multiple coding rates: Coarse adjustment of reception performance for each CCH is possible by supporting several (2~4) coding rates for CCH.
· Transmit power adjustment: Fine control of reception performance for each CCH is possible by adjusting subcarrier transmit power for a frequency-time resource given to each CCH.

· Nulling off other CCH’s transmit energy: To provide a CCH with sufficient transmit energy under a eNodeB maximum transmit power limitation, it is possible nulling off the transmit energy of other CCH positions in the same OFDM symbol. That is, CCH signal may not be transmitted in some CCH positions. A UE would not detect any scheduling information valid to it from the empty CCH positions, which would not cause any critical problem.
Following the CCH power configuration methods above, CCH subcarrier transmit power levels for different UEs can be different in a same OFDM symbol. However, this would not cause problem in neighbour cell interference randomization if each CCH is distributed over system bandwidth with a randomized manner between neighbour cells. 

· Downlink shared data channel transmit power
Hereby, ‘SDCH’ indicates downlink shared data channel. 

We suggest the followings as basic assumption for the SCH transmit power configuration in frequency domain.
· SCH subcarrier transmit power over a system bandwidth is kept constant to flatten the neighbour cell interference over frequency domain. However, semi-static setting of different SCH subcarrier transmit power levels over a system bandwidth for interference coordination doesn’t need to be excluded.

· SDCH reception performance can be satisfied by adjusting MCS level since sufficient levels of MCS can be defined for SDCH
In time domain, total available energy in an OFDM symbol for SDCH transmission is different depending on whether the OFDM symbol carries RS or not. For robust QAM demodulation at UE side, two options can be considered.

·  Option 1: Signaling RS-to-SDCH subcarrier transmit power ratio

Since number of subcarriers carrying RS in an OFDM symbol is semi-statically fixed and known to all the UEs, a UE can calculate the SDCH subcarrier transmit power ratio between RS-carrying OFDM symbols and non-RS-carrying OFDM symbols if a semi-static RS-to-SDCH subcarrier transmit power ratio of either of RS-carrying OFDM symbols or non-RS-carrying OFDM symbols is informed of. Therefore, a UE can use all the subcarriers in a SDCH in estimating QAM reception signal strength for QAM demodulation by applying some scaling between QAM reception signal strength in RS-carrying and non-RS-carrying OFDM symbols. 
· Option 2: Nulling off transmit power for some SDCH subcarriers in OFDM symbols carrying RS

Transmit power of some SDCH subcarriers in a RS-carrying OFDM symbol can be nulled off semi-statically and the corresponding power resource can be shared by the other SDCHs in the same OFDM symbol to keep the same subcarrier transmit power level between RS-carrying OFDM symbols and non-RS-carrying OFDM symbols. In this case, a UE can estimate QAM reception signal strength without any scaling information. However, the amount of SDCH subcarriers whose transmit power is nulled off in RS-carrying OFDM symbols should be informed semi-statically.
Depending on the system deployment, subcarrier transmit power level for (P/S-)SCH may have to be set very high relative to the other channels since SCH transmission is confined within a 1.25 MHz band. Therefore, difference in SDCH subcarrier transmit power between SCH-carrying OFDM symbols and non- SCH-carrying OFDM symbols can occur. Therefore, for robust QAM demodulation at UE side, two options similar to the RS case can be considered.
· Option 1: Signaling SCH-to-SDCH subcarrier transmit power ratio

· Option 2: Nulling off transmit power of some SDCH subcarriers in OFDM symbols carrying SCH

Main difference between SDCH power configuration Option 1 and Option 2 above (regarding boosted subcarrier transmit power for both RS and SCH) is that Option 1 achieves more redundancy bits for SDCH sacrificing some QAM demodulation quality (due to the reduced SIR of SDCH subcarriers in RS-carrying OFDM symbols) while Option 2 achieves somewhat better QAM demodulation quality sacrificing some coding gain (due to the decreased number of subcarriers for SDCH). We think further discussion may be necessary on these options.
3. Conclusions
In this paper, we discussed transmit power configuration for downlink channels. We suggest considering agreeable points among the followings as basic assumption for further developing work of E-UTRA specification
· RS subcarrier transmit power level is (semi-statically) constant over system bandwidth and in time domain.

· RS subcarrier transmit power can be boosted up over the subcarrier transmit power of other downlink channels.

· CCH subcarrier transmit power levels for different UEs can be set different in a same OFDM symbol.

· Nulling off the transmit energy of some CCH is possible.

· SDCH subcarrier transmit power level over a system bandwidth is kept constant (possible exception with interference coordination).
· SCH subcarrier transmit power can be boosted up over the subcarrier transmit power of other downlink channels.

· The following two options for SDCH transmit power configuration should be considered for robust QAM demodulation

· Option 1: Signaling RS-to-SDCH subcarrier transmit power ratio and SCH-to SCH subcarrier transmit power ratio

· Option 2: Nulling off transmit power of some SDCH  subcarriers in OFDM symbols carrying RS or SCH

References
[1] R1-063032, “Frequency-shifting or frequency-hopping of DL reference symbols: implications to cell search and throughput performance,” Huawei

[2] R1-063054, “Issues of non-overlapping DL reference signal with power boosting,” Motorola

[3] R1-063168, “Consideration on downlink RS power boosting,” LG Electronics


































































































































PAGE  
1

