Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN Working Group 1 (Radio) meeting #57bis 
 R1-092828
Los Angeles, United States, 29th June – 3rd July 2009
Agenda item:

6 – Dual Cell HSUPA
Source:
Nokia, Nokia Siemens Networks
Title:
Power scaling in DC HSUPA
Document for:

Discussion & decision
1
Introduction

Work item for uplink dual-carrier HSUPA was launched in RAN plenary meeting #43 [1]. The UTRA multicarrier extensions were agreed to be specified to Release 9 in [1] for uplink dual-carrier HSUPA with the following objectives:
· The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH
· The carriers belong to the same Node-B and are on adjacent carriers
· Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules
In this paper we discuss how slot level power scaling in dual carrier HSUPA operation should be performed. In [4] it was discussed that we may have two cases to consider in the power scaling of DC HSUPA

1) Total transmission power exceeds the UEs max power (either the actual power capability or the maximum value set by the network)

2) The difference in transmission power on each carrier is more than specified range, even though the maximum total transmit power is not exceeded

In this paper we discuss the first case while the latter one remains still to be further considered.
2
Background
If the total UE transmit power (after applying DPCCH power adjustments and gain factors) in single-carrier HSUPA case exceeded the maximum allowed value, the UE would first reduce all the E-DPDCH gain factors βed,k by an equal scaling factor to respective values βed,k,reduced so that the total transmit power would be equal to the maximum allowed power. If this scaling the βed,k,reduced down to βed,k,min is insufficient but the maximum allowed power would still be exceeded, then further scaling is made on all of the uplink channels. Any scaling, or reduction in the E-DPDCH gain factor, is applied only at a DPCCH slot boundary. [2, section 5.1.2.6]
3
Discussion
UE has to share its total transmission power over two carriers during dual carrier HSUPA operation. The UE may transmit higher priority data, e.g. non-scheduled transmission, on one carrier and lower priority data on the other carrier. Thus it could be considered to take priority of E-DCH transmissions into account in the power scaling algorithm. On the other hand, in this case MAC-d flow information should be available at L1 which would violate the layered architecture and cause both additional UE complexity and standardization effort. Due to independent inner and outer loop power controls of the two uplinks as well as different load levels and traffic types on the two carriers, instantaneous DPCCH transmission power levels are likely to be different on carriers and thus one of the carriers can be considered more power efficient than the other carrier. Similarly, as in proposed E-TFC selection algorithm for DC HSUPA [3], the carrier on which DPCCH level is lower could be prioritized over the other carrier in the power scaling algorithm. Additionally the HS-DPCCH transmission is expected to take place on the primary carrier. The quality of HS-DPCCH would be worth ensuring in the power scaling algorithm in order to not to degrade the quality of the downlink transmission by the scaling operation.
Above facts defend per carrier operation in the sense that prioritization of carriers could be considered in the power scaling algorithm. Thus it is proposed that the power scaling algorithm could utilize the following principles:
· If  data is being transmitted on both carriers, first scale down E-DPDCH gain factors on the carrier in which DPCCH transmission power is higher

· If scaling of the higher DPCCH level carrier E-DCH transmission to a minimum value βed,k,min is not enough, scale down the gain factor of E-DPDCH on the lower DPCCH level  carrier

· If further scaling is still needed after scaling down E-DPDCH gain factors on both carriers down to βed,k,min 
· If HS-DPCCH is being transmitted on primary carrier, equally scale down channels on the secondary carrier

· Else do equal scaling on both carriers

4 Conclusions
In this paper we discussed the slot level UE power scaling operation applied when the total transmission power has exceeded the maximum allowed value. We propose that carriers should be prioritized according to DPCCH transmission power levels and whether HS-DPCCH is being transmitted or not. 
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