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============= Start of text proposal ================== 
6.1
Uplink spatial multiplexing

Uplink spatial multiplexing of up to four layers is supported by LTE-Advanced.
In the uplink single user spatial multiplexing, up to two transport blocks can be transmitted from a scheduled UE in a subframe per uplink component carrier. Each transport block has its own MCS level. Depending on the number of transmission layers, the modulation symbols associated with each of the transport blocks are mapped onto one or two layers according to the same principle as in Rel-8 E-UTRA downlink spatial multiplexing. The transmission rank can be adapted dynamically. It is possible to configure the uplink single user spatial multiplexing transmission with or without the layer shifting. In case of the layer shifting, shifting in time domain is supported. 
If layer shifting is configured, the HARQ-ACKs for all transport blocks are bundled into a single HARQ-ACK. One-bit ACK is transmitted to the UE if all transport blocks are successfully decoded by the eNodeB. Otherwise, one-bit NACK is transmitted to the UE. 
If layer shifting is not configured, each transport block has its own HARQ-ACK feedback signalling. 

For FDD and TDD, precoding is performed according to a predefined codebook. If layer shifting is not configured, precoding is applied after the layer mapping. If layer shifting is configured, precoding is applied after the layer shifting operation. Application of a single precoding matrix per uplink component carrier is supported. In case of full-rank transmission, only identity precoding matrix is supported. For uplink spatial multiplexing with two transmit antennas, 3-bit precoding codebook as defined in Table 6.1-1 is used. 

Table 6.1-1: 3-bit precoding codebook for uplink spatial multiplexing with two transmit antennas

	Codebook index
	Number of layers 
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For uplink spatial multiplexing with four transmit antennas, a 6-bit precoding codebook is used. The subset of the precoding codebook used for 1-layer transmission is defined in Table 6.1-2. The baseline for the subset of the precoding codebook used for 2-layer transmission is defined in Table 6.1-3. For 3-layer transmission, the number of precoding matrices is 20, and only BPSK or QPSK alphabets are used for non-zero elements in precoding matrices.
Table 6.1-2:  6-bit precoding codebook for uplink spatial multiplexing with four transmit antennas: precoding matrices for 1-layer transmission.
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Table 6.1-3:  6-bit precoding codebook for uplink spatial multiplexing with four transmit antennas: precoding matrices for 2-layer transmission.
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6.1A

Uplink transmit diversity
For UEs with multiple transmit antennas, an uplink Single Antenna Port Mode is defined, where the UE behaviour is same as the one with single antenna from eNodeB’s perspective. For a given UE, the uplink Single Antenna Port Mode can be independently configured for its PUCCH, PUSCH and SRS transmissions. 

The uplink Single Antenna Port Mode is the default mode before eNodeB is aware of the UE transmit antenna configuration.

6.1A.1
Transmit Diversity for Uplink Control Channel
For uplink control channels with Rel-8 PUCCH format 1/1a/1b, the spatial orthogonal-resource transmit diversity (SORTD) scheme is supported for transmissions with two antenna ports.  In this transmit diversity scheme, the same modulation symbol from the uplink channel is transmitted from two antenna ports, on two separate orthogonal resources. 
For the UE with four transmit antennas, the 2-tx transmit diversity scheme is applied.
6.2 Uplink multiple access

DFT-precoded OFDM is the transmission scheme used for PUSCH both in absence and presence of spatial multiplexing. In case of multiple component carriers, there is one DFT per component carrier. Both frequency-contiguous and frequency-non-contiguous resource allocation is supported on each component carrier.

Simultaneous transmission of uplink L1/L2 control signalling and data is supported through two mechanisms

-
Control signalling is multiplexed with data on PUSCH according to the same principle as in Rel-8

-
Control signalling is transmitted on PUCCH simultaneously with data on PUSCH
6.3
Uplink reference signals
Similar to LTE, two types of uplink reference signals are supported by LTE-Advanced:

-
Demodulation reference signal 
-
Sounding reference signal
The precoding applied for the demodulation reference signal is the same as the one applied for the PUSCH. Cyclic shift separation is the primary multiplexing scheme of the demodulation reference signals. 

The baseline for sounding reference signal in LTE-Advanced operation is non-precoded and antenna-specific. For multiplexing of the sounding reference signals, Rel-8 principles are reused. 
============= End of text proposal ================== 
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