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Clarification for Dedicated MIMO control IE in HARQ DL MAP IEs
Joe Schumacher and Mark Marsan 
Motorola
Problem Overview
When making DL allocations in an STC zone using HARQ MAP IEs certain MIMO parameters are expected to change over time, such as MIMO Matrix.   The BS must use the Dedicated MIMO DL Control IE to indicate MIMO parameters for each sub-burst.  The Dedicated MIMO DL Control IE is discussed in section 8.4.5.3.21 of the standard.
When an MS receives a MIMO HARQ burst allocation with Dedicated MIMO DL Control Indicator set to 1, the MS shall store the information in Dedicated MIMO DL Control IE. When an MS receives a MIMO HARQ burst allocation with Dedicated MIMO DL Control Indicator is set to 0, the MS shall use the stored Dedicated MIMO DL Control information from the last burst allocation where this information was included.

The phrase “When an MS receives a MIMO HARQ burst allocation” is not specific enough. Does this mean any prior sub-burst to any CID or only sub-bursts with a CID that matches a CID assigned to the MS?  Also, the phrase “the MS shall store the information in Dedicated MIMO DL Control IE” is also not specific enough. How long does the MS store the information? Is it forever? Is it until the end of the frame? Is it until the end of the sub-burst IE? 
Section 8.4.5.3.21 has been interpreted two different ways:

· Option 1: for all MSs – The Dedicated MIMO DL Control IE is used to define MIMO parameters for the current and later sub-bursts for all MSs during a sub-burst IE (e.g. MIMO DL Chase HARQ Sub-burst IE or MIMO DL IR HARQ Sub-burst IE or MIMO DL STC HARQ Sub-burst IE).  Once a Dedicated MIMO DL Control IE is present in a sub-burst, all later sub-bursts in the sub-burst IE use the same MIMO parameters defined by the Dedicated MIMO DL Control IE.

· Option 2: Per MS – If an MS decodes a HARQ sub-burst using a CID that is assigned to the MS, and the sub-burst contains a Dedicated MIMO DL Control IE, the MS retains the MIMO parameters for all its DL allocations in the current and subsequent frames until it encounters the next Dedicated MIMO DL Control IE that is addressed to one of the MS’s CIDs. 
Option 2 has several issues.  The first problem is the interaction with the N_layer parameter.   N_layer is used for vertical encoding of MIMO bursts and can have values from 1 to 4.   The value of N_layer is defined in the Dedicated MIMO DL Control IE, which allows individual sub-bursts to use different values of N_layer.   Each sub-burst contains a loop that assigns DIUC, ACID and other parameters per layer so the length of the sub-burst is determined by the N_layer value.  Since each sub-burst does not have a length field, the MS must know the N_layer value not only for a sub-burst assigned to it but for all prior sub-bursts.  This is very simple for option 1 since the value of N_Layer is based on the information contained in that sub-burst IE.  Option 2 requires the MS to track all dedicated DL MIMO Control IEs not only for itself but for all allocations to other MSs in all prior frames.  This is not possible since the MS may not have been present in the BS when prior allocations were made (because of handover). Even if the MS was present, the memory required for storage of this information is quite excessive.   Therefore, option 2 is not a viable option.
A second issue with option 2 is the synchronization issue if the BS changes information (e.g MIMO Matrix) contained in the Dedicated MIMO DL Control IE and the MS cannot decode the DL-MAP.  For example, when the BS changes the MIMO matrix from A to B and the MS cannot decode the DL-MAP containing the Dedicated MIMO DL Control IE the MS will continue to decode allocations in later frames using MIMO Matrix A but the BS will encode using MIMO matrix B.  This results in a 100% failure rate.  This problem is not possible in Option 1 since the MIMO information is defined completely within a single frame and does not require any knowledge of MIMO information from previous frames. 
Proposed Text Changes

Modify section 8.4.5.3.21, page 772, line 47 of Rev2/D5 as indicated below:
When an MS receivesencounters a MIMO HARQ burst allocation with Dedicated MIMO DL Control Indicator set to 1 in the current subburst IE, the MS shall store the information in Dedicated MIMO DL Control IE shall override the information 1) in STC DL zone IE (e.g. matrix type indication) for the current DL zone, and 2) in the previous Dedicated MIMO DL Control IE in the same subburst IE. In addition, this information is used for all following subburst allocations with Dedicated MIMO DL Control Indicator = 0 until the next occurrence of the Dedicated MIMO DL control IE in the same subburst IE. When an MS receives a MIMO HARQ burst allocation with Dedicated MIMO DL Control Indicator is set to 0, the MS shall use the stored Dedicated MIMO DL Control information from the last burst allocation where this information was included.

  


