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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], in which the following objectives were agreed:
· Specify 4-branch MIMO transmission scheme for HSDPA for the following scenarios:

a. Simultaneous transmission of up to four layers to one UE in CELL_DCH should be possible.

i. It should be possible to operate 64QAM on all layers simultaneously.

ii. Specific transmission modes with two layers and single layer shall be supported.

b. All layers shall be transmitted from the same HS-DSCH cell

c. Existing functionality should be re-used unless can be justified by clear benefits.

d. The benefits of supporting 4-branch MIMO in combination with multi-carrier operation should be assessed during the work item. If benefits are deemed sufficient, enable operation of 4-branch MIMO in combination with downlink multi-carrier operation over 1-4 carriers.

e. It shall be possible to operate 4-branch MIMO in combination with a single uplink carrier if applied with downlink multi-carrier operation. 

f. The design should ensure that the impact on non-MIMO UEs and 2x2 MIMO UEs is minimized. Whether or not this needs to be handled explicitly in the specifications should be determined during WI.

· Introduce the functionality in the relevant specifications of

a. UL and DL control channel structure

i. The work should focus on reusing existing structures as much as possible. 

b. L2 protocol
c. UTRAN network interfaces

d. UE RF core requirements with the work task breakdown 

In this contribution, we discuss the overview of RAN2 impact due to the introduction of Four branch MIMO system. 
2 

Discussion

This section discusses the overview impact on L2 layer and the new UE categories.
· Selection of Transport blocks

· MAC-ehs entity

· UE categories
2.1 Selection of Transport blocks with 2 codeword MIMO
As it was agreed in RAN1#68 that 2 codeword would be used for 4 branch MIMO, based on the investigation performed in [2], where for higher geometries the performance of 2 codeword MIMO is only slightly degraded compared to 4 codeword MIMO, while the signalling overhead for 4 codeword MIMO is significantly larger compared to 2 codeword MIMO. Hence, to keep the minimum signalling overhead with acceptable performance, 2 codeword was agreed for 4 branch MIMO.
With 2 codeword there should be two HARQ processes in MAC-ehs entity per HS-DSCH per TTI for three streams and four streams transmissions.

To avoid creating a new HS-DSCH TB Size Table in case three streams or four streams transmission is used, the 2 TB provided for each codeword need to be equal in size.
The selections of Transport blocks with 2 codeword MIMO aspects are discussed in [4].
2.2 MAC-ehs entity
The HARQ functional entity in MAC-ehs is responsible for generating ACKs or NACKs [3]. With 2 codewords, 2 ACK/NACK are generated by the HARQ functional entity, so that one ACK or one NACK is generated per HARQ process in case of three streams or four streams transmissions. The ACK or NACK information is generated by bundling the individual ACK/NACKs belonging to the same HARQ process, i.e. one ACK is generated whenever both streams belonging to the same HARQ process are ACKed.

The mapping of MAC-ehs PDU to HARQ process for MAC-ehs entity on the UTRAN Side is described in [7]. MAC-ehs aspects are discussed in more detail in [5].
2.3 New UE categories
New UE categories supporting 4-branch MIMO would need to be introduced. The main objective of the work item is to increase the average spectral efficiency and to reach a peak rate of 84 Mbps per carrier. To attain the peak rate of 336 Mbps it seems reasonable to enable the operation of 4-branch MIMO in combination with downlink multi-carrier operation over 1-4 carriers where each carrier has to transmit data at a rate of 84 Mbps. A total of 12 new Four Branch MIMO UE categories on 1-4 carriers for 4x4, 4x2 and 4x1 transmissions are possible with the introduction of Four Branch MIMO operation, but to decrease the network implementation complexity, reduce test efforts, as well as to avoid fragmentation of Four Branch MIMO UEs in the market, the aim should be to keep the number of new UE categories to a reasonable number.
The new UE categories in four branch MIMO are discussed in [6].
3 Conclusion
RAN2 is asked to discuss L2 high level views impact and UE categories overview associated with four branch MIMO for HSDPA highlighted in this contribution.
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