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1 Introduction 
RAN2 discussed the definition of UE transmission power headroom (UPH) with the introduction of uplink CLTD operation in RAN2#75bis. RAN2 identified that the UE architecture may have impacts to UPH definition and send a LS to RAN4 to clarify whether it is allowed for the UE to operate in halved of the maximum power (i.e. operate with the half power PA only) due to the UE implementing 1 full power and 1 half power PA, as this might impact the UPH definition.
2 Discussion
2.1 RAN2 LS
RAN2 discussed the definition of UE transmission power headroom (UPH) with the introduction of uplink CLTD operation (in R2-115472). 

As defined in TS 25.215 and TS 25.321, UPH is the ratio of the maximum UE transmission power and the DPCCH code power, and shall be calculated as following:
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where:

-
Pmax,tx = min {Maximum allowed UL TX Power, Pmax} is the UE maximum transmission power;
-
Maximum allowed UL TX Power is set by UTRAN;

-
Pmax is the UE nominal maximum output power according to the UE power class;

-
PDPCCH is the transmitted code power on the DPCCH.

RAN2 would kindly ask RAN4 to please clarify whether it is allowed for the UE to operate in halved of the maximum power (i.e. operate with the half power PA only) due to the UE implementing 1 full power and 1 half power PA, as this might impact the UPH definition .
2.2 Discussion
Currently there are 2 typical PA configurations under discussing assuming the ULTD capable UE have the same maximum output power as legacy UE.

1. Full power PA + Full power PA
2. Full power PA + Half power PA
As discussed in RAN4 on LTE UL MIMO, all above configurations are considered feasible for LTE-A and RAN4 want to keep the freedom to implement different PA architectures [1]. For HSPA ULTD, it is propose to take the same conclusion. 
In some scenarios, e.g. there is large antenna gain imbalance caused by human effects or PCI feedback can’t catch the change of channel, transmit diversity may result in worse performance than single antenna transmission. HS-SCCH orders are then used for ULTD UE to switch to single antenna transmisson with the stronger antenna in such scenarios. In configuration 4 or 5, one of the antennas is de-activated. If UE transmits through the antenna connected to the half power PA only, the coverage will be impacted due to 3 dB loss in maximum output power. Considering the backwards compatibility with early release networks, the same maximum transmit power shall be maintained for single antenna transmisson mode. The same priciple was adoped in LTE UL MIMO, i.e. for UE Maximum Output Power, the legacy requirement applies for single-antenna port scheme.
Based on the investigation above, for the question raised by RAN2, it is proposed to reply as following: 

If UE transmits through the antenna connected to the half power PA only, the coverage will be impacted due to 3 dB loss in maximum output power. For backward compatibility a ULTD capable UE in single antenna mode needs to satisfy the legacy TX requirements including UE Maximum Output Power. Hence it is not recommended that the UE operate with half power PA only.
3 Conclusion  

In this contribution we discuss the impacts to UPH definition by UE architecture. Based on the analysis a draft reply LS is provided in R4-115852.
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