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1. Overall Description:

RAN4 would like to thank RAN1 for their LS [1]. RAN4 has analyzed the issues in [1] as requested by RAN1 and would like to provide following feedback.
· 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.

RAN4 agrees with the assumption that there is a maximum value total UE transmit power RAN4 will provide the value for this max power for each UE type (e.g. mobile, CPE etc) once the max powers are defined in relevant work items. 

· 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 
RAN4 is of the opinion that both maximum power per UE and the maximum values of UE CC-specific max transmit power should be the same regardless of the number of carriers supported, such that the link budget of a carrier aggregation capable UE type is not affected in the single carrier operation mode. 

· Pathloss derivation

· The DL CC used for pathloss derivation for power control of each UL CC is configured by the network (any restrictions on correspondence between DL and UL CCs for this purpose are up to RAN4)

· The requirement regarding the number of DL CCs the UE has to be able to measure is up to RAN4
RAN4 agrees with the above and will provide the requirements regarding the number of DL CCs to measure once it completes its analysis on measurements for carrier aggregation (see e.g. [2]). 
· There can be cases when the measured DL pathloss is used for UL PC of several UL CCs in the different frequency bands. In those cases offset values may need to be used to correct the measured value, where it is FFS whether such an offset value would be introduced explicitly or handled by existing PC parameters.
RAN4 would like to point out that there are some operator scenarios where the bands are widely separated [3]. RAN4 has the opinion that it is difficult to predict the pathloss on one band based on the measurement in other bands if the deployment on the bands differs.  
· Power headroom reporting

· Per CC 

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

· Max power scaling

· Starting point:

· PUCCH power is prioritised; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)

· scaling is per channel

· Detailed formula is FFS
RAN1 assumes that maximum power difference between multiple CCs with non-zero transmit power may be limited depending on input from RAN4. Also the maximum power difference of simultaneous PUCCH and PUSCH transmissions on the same CC or same band CC may need to be limited depending on input from RAN4.

RAN4 will provide more detailed feedback on non-contiguous allocations in a separate LS. However, RAN4 would like to point out that power differences between component carriers can be expected especially in an inter-band scenario due to the different path losses. However RAN4 has not yet carried out any analysis to quantify the power difference between component carriers in different scenarios. 

RAN1 is also discussing if antenna specific uplink power control is needed. RAN1 would like to request RAN4 to provide typical/expected values for antenna gain imbalance.
RAN4 has not yet fully analyzed the antenna gain imbalance. RAN4 would provide the relevant data after performing comprehensive studies.
2. Actions:

To RAN1 and RAN2:

RAN4 kindly requests RAN1 and RAN2 to take this LS into account in their work on carrier aggregation.

3. Date of Next TSG-RAN WG4 Meetings:

RAN4 Ad Hoc #2, Dublin, Ireland, April 12 – 16, 2010


RAN4 #55, Montreal, Canada, May 10 – 14, 2010
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