Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #66bis
R1-113419
Zhuhai, P.R. China, 10th – 14th October 2011
Agenda Item:
6.2.1
Source: 
Ericsson, ST-Ericsson 

Title:  
UPH definition for CLTD
Document for:
Discussion
1 Introduction

During the last 3GPP working group meetings there has been work on the design of closed loop transmit diversity. Currently RAN1 is close to finalizing their work. Yet there is still work remaining in other working groups. For example, RAN4 is still discussing whether UE PA architectures with 1 full and 1 half-power PA will be supported. If such hybrid PA architectures are supported then, since it has been agreed in RAN1 to support dynamic transitions between different CLTD modes (see Table 1) by means of HS-SCCH orders it may be necessary to update the definition of UPH definition.

Table 1: CLTD configurations agreed at RAN1#66.

	CLTD configuration
	Uplink channels

	
	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH
	S-DPCCH

	1
	Primary pre-coding vector
	Secondary pre-coding vector

	2
	Physical antenna 1
	Physical antenna 2

	3
	Physical antenna 2
	Physical antenna 1

	4
	Physical antenna 1
	Not transmitted

	5
	Physical antenna 2
	Not transmitted


2 Discussion
If PA architectures based on one full and one half power PA are supported then it may be so that the total transmit power available for E-DCH transmissions for certain CLTD configuration is less than what it would be if the UE were configured to transmit from both physical antennas simultaneously (i.e. configuration 1 in Table 1). Thus, the UE Power Headroom and Event 6x thresholds may need to be reconsidered so that they account for a UE configured for CLTD operation for certain configuration do not have the full transmit power available. This topic is currently being discussed in RAN2, and we refer to [1] for more details.

The purpose of this contribution is to make other companies aware of the RAN2 discussion since it may have RAN1 impact. I.e. we do not expect to take any decisions in RAN1 until RAN2 has agreed on the need to modify the procedures for UPH and Event 6x. We do however want to highlight that if RAN2 were to change the UPH definition used for reporting the UPH from the UE to the serving NodeB then it is likely that the existing RAN1 definition (see below) would need to be updated to account for that the available transmit power for E-DCH transmissions may be lower if it is only transmitting from an branch associated with, e.g., a half-power PA. 
Currently the UPH definition is given as (copied from section 5.1.14 in 25.215):

	Definition
	For each uplink DPCCH, UE transmission power headroom (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 and defined in [14];
Pmax is the UE nominal maximum output power according to the UE power class and specified in [18] table 6.1;

PDPCCH is the transmitted code power on the DPCCH.

The reference point for the UE transmission power headroom shall be the antenna connector of the UE.

	Applicable for
	CELL_FACH intra, CELL_DCH intra


Here it seems like it would be necessary to account for:

· The maximum allowed UL TX Power (signaled by the network),

· The UE nominal maximum out power according to the UE power class (Pmax), and 

· The maximum transmit power that can be delivered by the branch(es) used for E-DPDCH transmissions. 

It would furthermore be necessary to distinguish between the CELL_FACH and CELL_DCH states (since CLTD is not supported for CELL_FACH operation).
3 Conclusion

The purpose of this contribution is to highlight that there is a RAN2 discussion, see [1], on the interaction of the existing definitions of UPH and Event 6x thresholds and the PA architectures supported by a CLTD UE. More specifically, if PA architectures where one of the antenna branches only is associated with a half-power PA are allowed, then it may be necessary to update the definitions of the UPH and Event 6x thresholds so that they account for the fact that the UE may have, for certain CLTD configurations, a total power less than the minimum of 
· The maximum allowed UL TX Power and 
· The UE nominal maximum out power according to the UE power class. 
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