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1. Overall Description:

During TSG RAN #32 it was agreed that the FDD MIMO scheme for Rel-7 would be a dual-codeword MIMO scheme based on D-TxAA, with the antenna weights being signalled on the HS-SCCH. In RANG WG1 #46 and RAN WG1 #46bis a number of details to support operation of Rel-7 FDD MIMO have been agreed. This LS informs other RAN WGs on the current status of the work on Rel-7 FDD MIMO and asks to start work needed to support operation of FDD MIMO in Rel-7 of their respective specifications.
2. Status of work on Rel-7 FDD MIMO:

During RAN WG1 #46, a number of working assumptions regarding the support of Rel-7 FDD MIMO were agreed. In [1] a detailed list of the agreed working assumptions can be found which can be summarized as follows:
· A MIMO UE category supporting 15 codes and 28 Mbps peak data rate will be defined (doubling existing Rel-5 category 10 peak capability).

· A MIMO capable UE can be signalled to operate in “MIMO mode” by RRC. When not in MIMO mode it would operate as a regular non-MIMO UE.

· In MIMO mode dynamic scheduling of single and dual stream transmission is possible.

· For the purpose of CQI evaluation, the UE assumes to get symmetric code allocation across streams

· Use of MIMO in a cell does not enforce use of transmit diversity on overhead channels

· When operating in MIMO mode, the use of F-DPCH as associated channel shall be supported

· The existing transport block sizes shall be reused without changes

· A precoding codebook with 4 vectors has been defined

· The precoding will stay constant during one HS-PDSCH TTI in MIMO mode.
· For dual stream transmissions, orthogonal precoding vectors are used.

· The Node B scheduler decides on which precoding vector(s) is/are used

· The UE signals 1 out of 4 possible precoding vectors in the uplink

· The UE sends sufficient information to the Node B to select the number of streams and the MCSs of each stream.

· The UE will ACK/NACK each transmitted transport block separately. Note that in the two stream case two separate transport blocks would be transmitted simultaneously on different beams.
· The Node B signals the number of scheduled streams and the used antenna weights through HS-SCCH.

After RAN WG1 #46, RAN WG1 conducted a conference call on Rel-7 FDD MIMO and made significant progress in resolving further open questions during their #46bis meeting. Agreement was reached on the following items:

· One more UE category will be defined for Rel-7 FDD MIMO: Support for 15 codes and 2x10 Mbps (doubling existing Rel-5 category 9 peak capability). Non-MIMO category of MIMO UEs will be signalled independently. Agreed as in [2]. MIMO capable UEs will use one of the existing Rel-5 categories supporting 15 codes when not operating in MIMO mode.
· When operating in MIMO mode and using F-DPCH as associated channel, only single antenna transmission or STTD has to be supported on F-DPCH, agreed as in [3].
· Assumptions on the handling of the preferred primary beam forming vector as defined in items 1, 2, 4, 5 of the suggested list of assumptions in [4] were agreed.
· When operating in MIMO mode, the use of DPCH as associated channel shall be supported, agreed as in [5]. Additionally it was agreed that the data rate on DPCH should be limited (e.g. to 64 kbps) when operating in MIMO mode.
· The points listed in the conclusion of [6] are agreed as a baseline for specifying the CQI signalling.
· Agreed way forward on the downlink signalling structure: A single HS-SCCH with part1/part2, two formats for part 2 selected dynamically (based on information in part1), SF128. The performance has to be verified together with the decision on the exact signalling content and coding scheme.
· Uplink signalling, ACK/NACK signalling: It is agreed to use joint encoding of ACK/NACK in case of two streams, i.e two separate ACK/NACK(s) have to be sent to the Node B in one HS-DPCCH TTI. The pre/post concept for ACK/NACK coding will be considered.
· Uplink signalling, CQI reporting scheme: A scheme has been agreed as described in [7], which uses a mix of “preferred single/dual CQI” reports (where “preferred single/dual CQI” means information on supported data rates on one or two streams depending on what the UE would prefer for current channel conditions) and single CQI reports (that indicate only one data rate for a single stream irrespective of how many streams the UE would prefer for current channel conditions).
· Uplink signalling preferred beam forming selection: The use of HS-DPCCH for indication of preferred beam forming vector together with CQI reports has been agreed.
· The way forward on up- and downlink signalling as proposed in [8] has been agreed.

Other than defining details on the exact bit formats and encoding schemes to be used on HS-SCCH and HS-DPCCH, there are no identified open issues related to Rel-7 FDD MIMO. For the upcoming RAN WG1 #47 meeting, it is expected that CRs for the relevant RAN WG1 specifications will be presented to include support for FDD MIMO into Rel-7 specifications.

3. Actions:

To RAN WG2, RAN WG3, RAN WG4 groups.

ACTION: 
RAN WG1 asks RAN WG2, RAN WG3 and RAN WG4 groups to initiate work on development of relevant specifications for support of FDD MIMO in Rel-7.
3. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG1 Meeting #47 
6th – 10th November 2006, Riga, Latvia
TSG-RAN WG1 Meeting #47bis
15th – 19th January 2007, EU
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