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1 Introduction

RAN1 #59bis meeting has sent an LS on (R1-10831, R4-100454) on uplink power control in LTE-A.

In this contribution, we propose responses to some of the items in the incoming LS for the RAN4#54 Reply LS.

2 Proposed RAN4 Responses on UL PC

2.1  Maximum Power Limits

· Maximum power limits

· There is a max power for the total UE transmit power (provided by RAN4)

· RAN1 would like to ask RAN4 opinion on the relationship between multiple PAs in a UE and the UE total transmit power in the context of carrier aggregation.

· There is a CC-specific max power signalled by the network

· RAN4 should decide on the linkage between the UE PA architecture and the CC-specific max power 

Proposed Response

We propose the following:

Maximum power limits

· There is a max power for the total UE transmit power (provided by RAN4)

· There is a CC-specific max power signaled by the network

· UE PA architecture is an implementation matter and thus the air interface specifications should be agnostic to any particular PA architecture implementation. Therefore regarding UE PA architecture:

· The number of PAs is not related UE total transmit power, as the former is an implementation matter to which the specification is transparent and the latter is written as specifications according to link, network and any regulatory requirements.

· There is no linkage between UE PA architecture and CC-specific maximum power, for the same reasons.

Note :  RAN4 has discussed in previous meetings that UE PA architectures are an implementation matter (i.e.. UE PA architectures are subject to vendor implementation issues, and thus is an implementation matter). RAN4#52 sent the LS R4-093422 to RAN1 with the following statement -  
RAN4 noted that there are varying requirements in the areas of  spectrum resources, UE types,  vendor implementation issues, and that to meet these varying requirements, it is reasonable that a few transmit UE PA configurations should be included for LTE-Advanced
2.2  CC-specific max power

· There is a CC-specific max power signalled by the network

Proposed Response

We propose the following:

RAN4 concurs that There is a CC-specific max power signalled by the network.

RAN4 is pleased to further clarify the RAN4 view that (in the case of a UE with more than 1 CC, .i.e. multi CCs in one UE) each CC will have its own UL PC process, and thus a UE swill have multiple independent UL PC processes each with its own Pcmax which could be simultaneously active 

RAN4 would like to recommend that RAN1 consider the above for UL PC for LTE-A.

2.3  Power Headroom Reporting

· Power headroom reporting

· Per CC 

1. FFS whether or not PHR is per channel (i.e. PUSCH / PUCCH) within each per-CC 

Proposed Response

We propose the following:

RAN4 concurs, and recommends that 

· Power headroom reporting

· Per CC 

1. PHR is per channel (i.e. PUSCH / PUCCH) within each per-CC 

2.4  Maximum Power Difference between multiple CCs

RAN1 assumes that maximum power difference between multiple CCs with non-zero transmit power may be limited depending on input from RAN4. 

Proposed Response

We propose the following:

RAN4 concurs that 
maximum power difference between multiple CCs with non-zero transmit power may be limited 

The above is also intend to include the following case - In case of the total Pcmax of all CC Pcmax-es exceeding the UE Total Pcmax, the above power difference may be reduced to zero, i.e. a CC being turned off  
2.5 Antenna Specific UL Power Control

RAN1 is also discussing if antenna specific uplink power control is needed.
Proposed Response

We propose the following:

UE PA architecture is an implementation matter and thus the air interface specifications should be agnostic to any particular PA architecture implementation. Therefore, the RAN4 conclusion is that antenna specific UL PC should not be specified.
2.6 Typical AGI values
RAN1 would like to request RAN4 to provide typical/expected values for antenna gain imbalance.

Proposed Response

Typical AGI values are provided in the Annex. We propose that RAN4 consider these results in forming the response to RAN1.

3 Conclusions

We propose that the above responses to the RAN 1 incoming LS on UL PC for LTE-A be discussed and be included in the RAN4 Reply LS.
4 Annex

The following values of AGI were obtained experimentally on a sample of clam-shell and candy-bar UEs.

*AGI may become up to a maximum of 15dB in practical use cases.

Table A1: Body shadowing (experiment)

	
	Voice
	Data

	Antenna Location
	800MHz
	2GHz
	800MHz
	2GHz

	Ear
	7dB
	7dB
	1dB
	1dB

	Hinge
	3dB
	3dB
	1dB
	1dB

	Mouth
	5-7dB
	7-10dB
	3dB
	6dB


*Voice: Body shadowing by head and hand

*Data: Body shadowing by hand only
*Body phantom was used for the above experiment

Table A2: AGI between main and sub antenna without body shadowing

	800MHz
	2GHz

	3-6dB
	3-6dB


Table A3: AGI between main and sub antenna including Body shadowing (experiment)

	
	Voice
	Data

	Antenna Location
	800MHz
	2GHz
	800MHz
	2GHz

	Ear-Hinge
	7-10dB
	7-10dB
	3-6dB
	3-6dB

	Ear-Mouth
	3-8dB
	3-9dB
	5-8dB
	8-11dB

	Hinge-Mouth
	5-10dB
	7-13dB
	5-8dB
	8-11dB
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