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Discussion
1. Introduction

In RAN#72, a WID on Multi-carrier enhancements for UMTS was agreed [1]. The objective of this work item is as below:

· Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.

· Specify support for the basic functionality, e.g., only support for RRC based (re)configuration.
When the new configurations are introduced, the RAN1 impacts are listed in [2]. In this contribution, some considerations on power scaling will be analyzed.
2. Discussion
2.1 Current power scaling for the UL multi-carrier
It is specified in TS 25.214 [3] that when the total UE transmit power exceeds the maximum allowed value, the UE shall reduce the transmission power.

In general, there are three steps for legacy DC HSUPA:

· The UE shall start by reducing all the E-DPDCH gains factors on the frequency with highest DPCCH power;

· The UE shall then reduce all the E-DPDCH gains factors on the frequency with second highest DPCCH power;

· Additional scaling (Scaling all the channels equally).

The current power scaling rule can be applied for DB-DC/DC 2ms+2ms TTI configurations. The impacts for the new configurations are analysed as follows.
2.2 Analysis
It is noted that power scaling rules for 2ms+2ms DC HSUPA and 2ms+2ms DB-DC HSUPA have already been introduced. 4 new configurations in both DC HSUPA and DB-DC HSUPA are to be introduced in Rel-14. In order to identify whether new power scaling rules are needed for those new configurations, we try to group those configurations by TTI length difference as shown in Table 1. They are divided into the same TTI and the different TTI as shown in the right columns.

Table 1 Configurations for UL multi-carrier
	TTI length

	Same TTI
	Different TTI

	DB-DC/DC 2ms+2ms;
DB-DC/DC 10ms+10ms
	DB DC/DC 2ms+10ms


For the 4 configurations with same TTI length on both carriers, same rules can be applied, which is the same as the legacy 2ms+2ms cases in DB-DC and DC. As a result, for the new configurations of 10ms+10ms in DB-DC and DC, it is straightforward to reuse the legacy rules for 2ms+2ms.
Proposal 1: The legacy power scaling can be reused for DB-DC/DC 10ms+10ms TTI configurations.
For DB-DC/DC 2ms+10ms TTI configurations, power scaling rules may be reconsidered. It is preferred to minimize the impact on the total throughput after power scaling. In general, reducing the same amount of power on the carrier with less link efficiency would have smaller impact to the total throughput than doing the same to a carrier with higher link efficiency. The legacy rule always reduces the power on the carrier with higher DPCCH power, but that carrier may not always be the one with higher link efficiency in 2ms+10ms configurations. For example, in DC 2ms + 10ms, the carrier with 2ms TTI shall be with higher link efficiency than 10ms TTI, but its DPCCH power may not always be smaller than that on 10ms TTI carrier. Some new rules can be considered, such as power scaling firstly on the carrier with 10ms TTI, or on the carrier with smaller grant.
Proposal 2: Consider to design the new power scaling rule for DB-DC/DC 2ms+10ms TTI configurations.
3. Conclusion
In this contribution, we discussed the UE power scaling for all the configurations by grouping. To minimize the specification impacts, the legacy power scaling rules would be reused for some cases. For DB/DC 2ms+10ms TTI configurations, the power scaling rules would be further discussed.
Proposal 1: The legacy power scaling can be used for DB-DC/DC 10ms+10ms TTI configurations.
Proposal 2: Consider to design the new power scaling rule for DB-DC/DC 2ms+10ms TTI configurations.
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