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Introduction

RAN1 has been working on the work item “Multiple Input Multiple Output antennas (MIMO)” [1].  The purpose of this work item is to enhance the physical layer data rates by exploitation of spatial processing especially for HSDPA. The enhancements of the physical layer will take effect on L2/L3 radio protocols and so the purpose of this document is to start discussion on MIMO RAN2 issues.

Discussion

Introduction of MIMO concepts will increase the supported data rates on the physical layer and will consequently also affect L2/L3 radio protocols. In the following we provide brief listing of the issues that need to be discussed and decided on.

Mac-hs:

The increased data rates on the physical layer will allow transmission of larger data amounts per TTI. Therefore the TB sizes need to be adapted. This could be done by defining larger TBs or by allowing the transmission of several Mac-hs PDUs in one TTI. For instance with PARC, there could be one Mac-hs PDU per antenna branch. 

In the current HSDPA proposal, the downlink rate is determined by the number of code channels and the MCS. This information is conveyed to the UE on HS-SCCH. If multiple antennas are employed at the Node B, the transmission mode is further specified by the number of antennas, which antennas to transmit from, and/or the transmission technique (e.g. PARC, STTD, D-STTD, code re-use, STD).

In the cases where there is an increased number of transport formats, the CQI and TFRI would have to be adapted.

Several data streams are supported over the MIMO air interface and hence the scheduler has to be modified. For instance for PARC, there could be per antenna scheduling and per antenna HARQ processes. Mac-hs has to be modified in order to coordinate the scheduling and HARQ processes in the different antenna branches. In addition CQI and TFRI have to be considered per antenna branch. 

RLC:

In order to decrease the overhead introduced by RLC headers it should be considered defining different RLC PDU sizes for MIMO transmission, respectively optimized MIMO RAB could be defined.
RRC:

RAN1 has incorporated several MIMO techniques in [1]. For a given class of Node B (defined by the number of antennas and its transmission capabilities) and a given class of UE (defined by the number of antennas and its detection capabilities), there is a set of transmission modes which spans from low data rates to high data rates.  RRC signaling will be needed to properly configure MIMO techniques at UE and NodeB.

Proposal

We propose to start MIMO L2/L3 discussions within RAN2.
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