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1. Introduction

In this document, we summarize our view on the codebook for closed loop transmit diversity.

We propose including the antenna switched elements into the UL TD codebook.

2. Discussion

Based on the results presented in [1] and [2] (among other contributions) it can be concluded that extending the phase-only codebook beyond 4 entries brings very small additional gains.

Regarding the amplitude component or antenna switching, simulation results presented in [3] showed small gains from the combined beamforming-switching scheme over the 4-entry, phase-only baseline in the case of 3 dB antenna imbalance.

However, there are a number of arguments in favour of including the antenna-switched entries into the codebook, namely:

· Benefits are expected in the case of a strong link budget imbalance, attributed to either analogue component or shadowing reasons.

· The antenna-switched elements are present in the rank-1 UL LTE codebook (copied below from 36.211), with no provision for codebook restriction from the UE side. This motivates a similar approach for WCDMA with little impact to dual mode terminals.

· The antenna switched entries are insensitive to the relative phase drift between antenna ports.

Table 5.3.3A.2-1: Codebook for transmission on antenna ports 
[image: image1.wmf]{

}

21

,

20

.

	Codebook index
	Number of layers

	
	
[image: image2.wmf]1

=

u


	
[image: image3.wmf]2

=

u



	0
	
[image: image4.wmf]ú

û

ù

ê

ë

é

1

1

2

1


	
[image: image5.wmf]ú

û

ù

ê

ë

é

1

0

0

1

2

1



	1
	
[image: image6.wmf]ú

û

ù

ê

ë

é

-

1

1

2

1


	-

	2
	
[image: image7.wmf]ú

û

ù

ê

ë

é

j

1

2

1


	-

	3
	
[image: image8.wmf]ú

û

ù

ê

ë

é

-

j

1

2

1


	-

	4
	
[image: image9.wmf]ú

û

ù

ê

ë

é

0

1

2

1


	-

	5
	
[image: image10.wmf]ú

û

ù

ê

ë

é

1

0

2

1


	-


Thus, we propose including the AS elements into the CL TD (rank-1) codebook. This could be achieved in a number of ways e.g.:

· Keep the codebook size of 4. Replace 2 phase-only elements by antenna switching elements.

· Extend the codebook size. Add antenna switching elements, thus achieving a 6-entry codebook identical to the LTE codebook.

· Extend the codebook to 8 entries; 6 phase + 2 antenna switching.

The inclusion of the AS elements in the codebook does have signalling implications; these could be alleviated by reducing the signalling period or introducing two signalling modes: a slotwise mode and a TTI mode.
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