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1
Introduction

“Uplink Transmit Diversity for HSPA” WI was approved in RAN#50 [1]. The WI includes both open loop and closed loop transmit diversity. RAN4 was tasked to work on the specification of core and performance requirements.
In this contribution, we investigate the UE complexity impact of UL CLTD to UE implementation.
2
UE Implementation Impact due to UL CLTD
In Figures 1, a block diagram of a UE transmitter for UL CLTD is shown.
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Figure 1: Blockdiagram of UE reference transmitter for UL CLTD
As seen in Figure 1, the CLTD UE differs from a non-ULTD legacy UE as follows:

· Introduction of S-DPCCH physical channel generation
· Introduction of a beamforming block
· Additional modulation
· As a result, additional DAC will be needed as well.
· Additional power amplifier (PA)

· Additional duplexer for the 2nd transmit antenna

· 2nd transmit antenna

The impact to the UE implementation due to UL CLTD in HSPA can be summarized in Table 1.
Table 1: Summary of UE Implementation Impact

	
	Baseline non-ULTD UE
	CLTD UE

	S-DPCCH generation
	N/A
	Needed

	Beamforming block
	N/A
	Needed

	Number of modulation chain
	1
	2

	Number of DACs
	1
	2

	Number of Power Amplifiers
	1
	2

	Number of Duplexers
	1
	2

	Number of Transmit Antennas
	1
	2

	
	
	Note: If the non-ULTD legacy UE supports Rx diversity, there is no need to have an additional 2nd transmit antenna.


It should be noted that we need to double the number of PAs and duplexers (assuming Rx diversity) for a CLTD UE. Compared to other additional components required for a CLTD UE, the PA and duplexer are band-dependent. Therefore, if the CLTD capability in the UE is not defined per band, the UE has to double the PAs and duplexers for all the bands that it supports. This could be a substantial complexity increase in the UE and may not be desirable.

Proposal: 
It is proposed that RAN4 sends an LS to RAN2 to introduce the “per band CLTD capability” signaling in order to avoid unnecessary complexity.

3
Conclusions
In this contribution, we have investigated the UE complexity impact of UL CLTD to UE implementation.

Proposal: 
It is proposed that RAN4 sends an LS to RAN2 to introduce the “per band CLTD capability” signaling in order to avoid unnecessary complexity.
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� Rx diversity will be assumed for UL CLTD UE.


� If the non-ULTD legacy UE supports Rx diversity, there is no need to have an additional 2nd transmit antenna.
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