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1. Introduction

There has not been much discussion about DL power control/allocation so far. In the Riga meeting the working assumption regarding downlink control channels was agreed: The power setting of each control channel is up to the Node B, but is constant within a sub-frame for one control channel. Also version 0.2.0 of 36.213 included some tentative statements about DL power allocation:

- The total downlink power is allocated on an OFDM symbol basis 

- The total power allocated by the eNodeB over all transmitted sub-carriers for each OFDM symbol shall not exceed the maximum downlink total power

- The sub-carrier transmit power offset is defined relative to a uniform sub-carrier transmit power allocation assuming 0dB power offsets

Questions asked in the kick-off mail were: In the contributions dealing with DL power control common view has been that for control channels DL power control is used and for common channels (RS, paging, broadcast,…) semi-static power allocation is used. Do you agree with this?

- How about data, should it also be semi-static power allocation? 

- Does the power setting of each data channel remain constant within a subframe or can it vary e.g. depending on if boosted reference symbols are transmitted in the same OFDM symbol or not?

- Is interference coordination/fractional frequency reuse applied also to control channels and reference symbols? 

- Is there a need to signal power offsets of control/data/common channels to UEs? 

- What is the dynamic range of DL power control/allocation?

2. Discussion summary
	
	Semi-static power allocation for common channels
	PC of data
	What if boosted RS is used?
	Is IC applied to control and RS
	Are power offsets signalled
	Dynamic range of DL PC

	Alcatel/Lucent
	
	
	
	Yes
	Tend to favour explicit signalling
	10 dB 

	LGE
	Yes
	Semi-static
	When RS or P/S-SCH (or possibly P-BCH) is power-boosted in an OFDM symbol, some REs in that OFDM symbol are nulled out to keep the same TxP level with other OFDM symbols
	FFS
	Not essential
	FFS

	Motorola
	Yes
	Data should have the same power per sub-carrier for any given resource block after power allocation has been determined. Different sets of RB's allocated to different UE's can have different power per subcarrier
	FFS. UE should not be required to blindly detect puncturing of  data symbols when reference symbols are boosted nor should UE's be required to blindly detect the use of RS boosting
	
	Power offsets of common channels should be signalled to UEs
	FFS

	NEC
	Yes, at least for RS
	
	All QAM RE should have the same power level at least within a sub-frame. If non-zero power boosting is applied for RS RE, the signalled boosting level implicitly indicates power level of QAM RE which are FDM with RS RE in the same OFDM symbol
	
	All RS RE should have the same power level at least within a sub-frame. RS boosting should be semi-static and signalled to the UE
	

	Nortel
	Yes
	
	It is better to keep the transmit power constant for each data channel
	For control channel: Yes; For RS: FFSg
	
	


Also TPC of control signalling was commented by Fujitsu:
One issue is the TPC applied to Cat 0 transmission.

There are two views on Cat 0:

1. Cat 0 has to be received by all the UEs  in a cell. Cat 0 has to reach the cell edge.

2. Cat 0 doesn't always have to be received by all the UEs in a cell. 

But Cat 0 has to be received by at least scheduled UEs. There may be a bit different TPC schemes to these cases each.

3. Conclusions

There seems to be consensus that for control channels DL power control is used and for common channels (RS, paging, broadcast,…) semi-static power allocation is used. Also I assume that DL PC statements in version 0.2.0 of 36.213 are acceptable. For other questions there is no clear consensus.
