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Summary of RAN1#46 Tallinn: 

Thirteen contributions [1]-[13] on Rel7 MIMO were discussed in RAN1. The following, taken from [14], is a summary of agreements 

1. HSDPA categories and UE capabilities, general definitions
· One HS-DSCH category for MIMO in FDD is defined for MIMO capable UEs supporting 15 OVSF codes and 16-QAM modulation The supported peak data rate for MIMO capable UE should be two times the existing HS-DSCH peak data rate.

· A MIMO capable UE would be signaled to enter operation in MIMO mode by RRC signaling. When not configured to operate in MIMO mode (or when re-configured to not operate in MIMO mode), a MIMO capable UE should behave like a non-MIMO capable UE.

· Allow for single and dual code word transmissions when operating in “MIMO mode”, i.e. allow for dynamic switching between single and dual stream transmission.

· For dual stream CQI evaluation the UE assumes that symmetric code allocation would be used.

· Pilot: In MIMO cells there will be a primary CPICH on at least one antenna. Pilot(s) used for additional antenna(s) could be the primary CPICH modulated by the diversity pilot symbol pattern or a secondary CPICH. Each antenna will carry at least one pilot.

· Handling of legacy channels other than the associated DPCH (i.e. common channels): No need to enforce transmit diversity for common channels if MIMO is used in a cell. This also implies that there would be a possibility to run common channels (other than pilot channels) including the SCH on a single antenna while MIMO is configured for some UEs in the same cell.

· It shall be possible to configure a MIMO capable UE for operation in MIMO mode and support F-DPCH at the same time.

· It is agreed that the existing set of transport block sizes should be reused without changes.

2. Precoding definitions

· The precoding codebook for D-TxAA operation with two Tx antennas shall be based on the CLTD mode 1 antenna weights, i.e. the precoding codebook would consist of the four vectors
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· For dual stream transmission only orthogonal vectors shall be paired.

· Keep precoding on HS-PDSCH(s) constant for one HS-PDSCH TTI, for both single stream and dual stream cases when operating in MIMO mode.

3. Control information in the uplink

· The Node B decides on which precoding will actually be used in each HS-PDSCH TTI.

· The UE signals to the Node B, one out of the four possible precoding vectors. The precoding vector signaled by the UE is termed the preferred primary beam forming vector herein. The one precoding vector out of the precoding codebook that is orthogonal to the preferred primary beam forming vector is termed preferred secondary beam forming vector herein. 

· The UE also signals to the Node B sufficient information for the Node B scheduler to select the number of streams and the MCS to be used in the respective streams.

· In the case of scheduling two transport blocks simultaneously to the same UE, each transport block will be ACK/NACK-ed independently.

· The ACK/NACK information shall be carried on the HS-DPCCH in the same bit fields as in Rel-5.
4. Control information in the downlink

· Signal the actually used precoding for an HS-PDSCH TTI on the HS-SCCH. This includes the actually used precoding vector(s) for the stream(s) in an implicit or explicit way. The number of streams is also indicated through HS-SCCH(s).

It is suggested in [14] that the assumptions listed above become working assumptions for further work on MIMO in Rel-7. 

One question was identified in [14] that needs to be resolved by the RAN WG1 main meeting:

· Do we have to support configuration of MIMO mode simultaneously with DPCH in downlink given that there would be the possibility to go back to non-MIMO mode for HS-DSCH. In other words: Can we assume the configuration of MIMO would only need to support simultaneous configuration of F-DPCH?

Document [15] describes open issues and possible options for resolution. A new email reflector for MIMO in Rel-7 has been created to facilitate further discussions. One can join by visiting http://list.3gpp.org/.  

Summary of RAN2#54 Tallinn: 

One contribution [17] was provided but not treated due to lack of time. 

Summary of RAN3#53 Tallinn: 

No discussion.

Summary of RAN4#40 Tallinn: 

One contribution [16] on link level performance simulations was presented in RAN4#40. The RAN4 chairman noted that RAN1 hadn't yet finished their discussion on MIMO, and it is expected that RAN4 will be informed when RAN1 reaches a point so that RAN4 can start its simulation work.

List of Completed elements:

· Requirements

· Link level channel model

· System level channel model 

· Simulation methodology

· Simulation assumptions 

· Description of MIMO proposals

· Choosing the MIMO scheme for standardisation

List of open issues: 

· Evaluation of UL and DL control signaling
· Impacts to UE and UTRAN implementation.

· Impacts to physical layer operation.

Estimates of the level of completion:

75% (in RAN WG1)

10% (in RAN WG4)

WI completion date review resulting from the discussion at the working group:

December 2006?
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