3GPP TSG RAN WG1 Meeting #60bis
R1-101732

Beijing, China

12 – 16 April, 2010
Source: 
Ericsson, ST-Ericsson

Title:
Pathloss derivation for carrier aggregation
Agenda item:
6.2.5.1
Document for:
Discussion and decision

1 Introduction

During the RAN1#59bis meeting and subsequent email discussion, further agreements on power control for carrier aggregation have been made [1] and were communicated to RAN4 and RAN2 [2]. 

From the offline/email discussion summary [1]:

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)

· Whether a pathloss offset per CC needs to be signalled to the UE is FFS

· The number of DL CCs measured is up to RAN4

From the LS response from RAN4 [6]:

· 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. 

· 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. 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.  

In addition, RAN2 has decided at its recent meeting that the number of UL CC does not exceed the number of DL CC.

This contribution discusses remaining aspects on pathloss derivation.

2 Discussion

For cases where the measured DL pathloss is used for UL PC of UL CCs in different frequency bands, pathloss offset values should be used to correct the measured value. A pathloss offset value could be signalled explicitly or included in existing PC parameters. 

The pathloss difference between two bands can be significant. The free space pathloss difference between 700MHz and 3.6GHz is 14dB, but measurement campaigns have shown that the actual values are higher in suburban or urban environments [7], so that the actual pathloss difference depends on the environment and can reach up to 25dB. 

For PUSCH and PUCCH, the following power control parameters can be used to include a pathloss offset: 

· p0-NominalPUSCH with value range of  (-126…24) dBm

· p0-UE-PUSCH, with value range (-8…7) dB

· p0-NominalPUCCH with value range of  (-127…-96) dBm

· p0-UE-PUCCH, with value range (-8…7) dB.

The operating ranges for the PUSCH and PUCCH power control parameters have been design to accommodate for typical power control scenarios, and would not allow for inclusion of a pathloss offset in the order of up to 25dB. The pathloss difference could therefore be indicated to the UE by extending the range of the cell/UE specific power control parameters by 25dB, or preferably by signalling a pathloss difference parameter when required.
Although RAN2 has recently agreed that the number of UL CC does not exceed the number of DL CC, RAN4 is still discussing the scenarios under which UEs are expected to measure RSRP on DL carriers, including cases where there is no corresponding DL to the configured UL in the same band [8].

Proposal: If RAN4 concludes that that there are cases in which the UE cannot perform RSRP measurements on a DL CC in the same band as the related UL CC, the pathloss difference should be indicated to the UE by a semi-statically signalled pathloss difference parameter.

3 Conclusions

This contribution discussed a remaining aspects on pathloss derivation. The following is proposed:

· If RAN4 concludes that that there are cases in which the UE cannot perform RSRP measurements on a DL CC in the same band as the related UL CC, the pathloss difference should be indicated to the UE by a semi-statically signalled pathloss difference parameter.
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