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1. Introduction
During standardization of 2x2 MIMO, aspects of power balancing between multiple transmit antennas at the NB were not considered. One effect of switching between MIMO and non-MIMO UEs is that the second antenna has a rapidly changing transmit power what negatively impacts the efficiency of the power amplifier. Hence, different proprietary solutions were used to avoid this problem. 
The power balancing network, often called virtual antenna mapping (VAM) [1], is a common solution. Unfortunately, the power balancing network interacts with the spatial precoder. As a consequence, a new option with a reduced number of codewordes was introduced to the standard [2]. The reduced number of codewords leads to a slight but visible performance loss.
For 4Tx MIMO, this issue become even more relevant since we have now the possibility to switch between non-MIMO, 2Tx-MIMO and 4Tx-MIMO UEs which affects three power amplifiers. Moreover, it is probable, that the spatial precoder will be more complex than the 2Tx precoder. Hence, the interaction between precoder and VAM will be even more complex.
As a consequence, we propose to discuss power balancing aspects during standardisation of 4Tx-MIMO.

2. Discussion
Experience from 2Tx MIMO showed that balanced power on all Tx antennas of the NB is of advantage since all power amplifier can be used to their full extend. For two transmit antennas this balance could be achieved for legacy UEs when transmit diversity is used. However, for 4Tx antennas there is no such solution standardized. In order to avoid or at least coordinate conflicts with other components of the 4Tx system, power balancing should be considered for the standardization of 4Tx MIMO.
Figure 1 shows a straight forward extension of the existing VAM solution to 4Tx antennas. All virtual antennas are now mapped to 4 physical antennas where each physical antenna contains ¼ of the signal of each virtual antenna. [image: image1.png]P-CPICH
1x1/1x2 | other channels
SIMO | Hs-pscH

S-CPICH
2x2 MIMO HS-DSCH,
Single stream HS-DSCH,
HS-DSCH,

4x4 MIMO | HS-DSCH,
Quad stream

HS-DSCH,

HS-DSCH,

+CPICH

Virtual antennas Physical antennas

3/4




Generally, we see 3 criteria for the power balancing network which should be fulfilled:
· Power balancing properties

· Minimal impact on non-MIMO and MIMO legacy UEs

· Minimal impact on 4Tx MIMO codebook design

While criteria 1 is obvious, criteria 2 can be achieved by making the VAM transparent, i.e. common pilots are transmitted together with data channel over the VAM. Criteria 3 includes a codebook design which does not interfere with the VAM. 
3. Summary
In this contribution, we present initial thoughts about the need of a power balancing network and give some criteria which should be fulfilled by such a network. 
Proposal 1: Power balancing aspect should be included in the discussion of 4Tx MIMO.
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