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1 Introduction
At RAN#53, a new Rel-11 work  item Four Branch MIMO transmission for HSDPA was approved see [1], at RAN2#77 and RAN2#78 the selection of transport blocks with 2 codeword in four branch was discussed in [2]. This topic was also discussed during Email discussion [77bis#35], [4].  In this contribution, the MAC-ehs PDUs and transport blocks selection with 2 codeword in Four Branch MIMO is further discussed.
2 

Discussion

The main objective of the 4 branch MIMO work item is to increase the average spectral efficiency and to reach a peak rate of 84 Mbps per one carrier. The other important aspect is to increase the coverage. 
2.1 Selection of Transport blocks with 2 codeword MIMO
At RAN1#68 it was agreed that 2 codeword would be used for 4 branch MIMO to keep the minimum signalling overhead for both uplink and downlink, and at the same time maintaining reasonable performance.
For a 2 codeword MIMO, the UE sends the channel state information for two codeword through the feedback channel to the NW. The feedback information consists of Rank Information (RI), Channel Quality Information (CQI) and the Precoding control Index (PCI) ([5], [6]). Since there are four different ranks, 2 bits are needed to indicate the type of rank transmission to the NW, i.e. rank1, rank2, rank3 or rank4. The UE provides the feedback Rank Information over the HS-DPCCH. Once Node B receives channel state information , the scheduler determines for each scheduling instant what rank to be used. In this contribution, the stream (layer) refers to the rank of the transmission.
The mapping of transport blocks, encoder, Interleaver, Modulator, Codeword, Layer/stream and Precoding mapping at link level is shown in Figure 1 below:
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Figure 1 Block diagram of Two codeword four branch MIMO system
Where;

· Transport block (TB) – Data exchanged between MAC (MAC-ehs PDU) and L1 in each TTI

· Encoder – Turbo encoder, turbo code interleaver, CBS

· Interleaver- Rate Matching

· Modulator –Constellation Rearrangement

· Codeword (CW) – The codeword entity which is logically mapped to layers. This is also the entity on which e.g. CQI is reported. – Transport channel symbols

· Layer/stream – Equals the rank of the transmission

· Precoding - A (channel dependent) mapping between layers and the (virtual) antennas
With 2 codeword a maximum of 4 transport blocks are provided to L1. The maximum Transport block (TB) size is 42192 bits as specified in MAC specification [3]. if three streams transmission is used e.g. 2 TB each of a maximum size of 42192 bits are delivered to one codeword, and another TB of a maximum size of 42192 bits is delivered to the second codeword. if four streams transmission is used, e.g. 2 TB each of a maximum size of 42192 bits may need to be provided on each codeword by MAC to L1. To avoid creating a new HS-DSCH TB Size Table the 2 TB provided to each codeword need to be equal in size.

The TFRC selection process for three streams and four stream transmissions for Four branch MIMO requires new handling.

If three streams transmission is indicated in feedback control channel by the UE, the network may create a total of 3 MAC-ehs PDUs based. This decision may be based on the available HS-DSCH power and the CQI information. One of the CQI values together with a part of the HS-DSCH power available is used to determine the size of the one of the MAC-ehs PDU while the other CQI together with the remaining power is used to determine the size of the other MAC-ehs PDU. However, since three streams transmission is used, the NW shall create e.g. a third MAC-ehs PDU (on the third stream) which is identical in size to the second MAC-ehs PDU (on the second stream).
If four stream transmission is indicated then a total of 4 MAC-ehs PDU’s are created the NW should create e.g. a third MAC-ehs PDU which is identical in size to the first MAC-ehs PDU and a fourth MAC-ehs PDU which is identical in size to the second MAC-ehs PDU. The exact stream to HARQ process mapping will be decided in RAN1.

Note that each MAC-ehs PDU’s created shall have a different TSN and will contain different data that is selected according to legacy priority handling.

Proposal: In case of three streams or four streams transmissions the two MAC-ehs PDUs mapped to the same HARQ process should be equal in size.
3 Conclusion
RAN2 is asked to discuss and agree on the proposal that the two MAC-ehs PDUs mapped to the same HARQ process should be equal in size in case of three streams or four streams transmissions.
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