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Progress Report since the last TSG (for all involved WGs):

Summary from RAN WG1:
Since the last TSG-RAN Meeting #33, RAN WG1 conducted a conference call on Rel-7 FDD MIMO and made significant progress in resolving the open questions during RAN1#46bis Seoul. The agreements are captured in ‎[1] and sent to all RAN WG on the following areas: on the new MIMO UE capabilities (2 UE categories 15 codes one based on cat 9 and 10 doubling existing UE peak rate), F-DPCH operation with MIMO (single antenna or STTD), precoding vectors signalled by the UE, the use of DPCH as an associated channel, HS-SCCH structure, UL signalling, Ack/Nack Signalling, CQI reporting Scheme etc. 
During the RAN WG1 #47 meeting, the details on the exact bit formats and encoding schemes to be used on HS-DPCCH and HS-SCCH have been agreed and a set of agreed CRs for the relevant RAN WG1 specifications have been endorsed by RAN1 ‎[11]..The only remaining aspects that need to be finalised in the specification text is the exact data that would be put into the new CQI reporting tables for support of Rel-7FDD MIMO and the detailed bit content of the MIMO HS-SCCH. It is expected that agreement on these aspects would be reached in the RAN WG1 #47bis meeting in January. As all the bit formats and channel structures are defined in the endorsed CRs, it is not expected that the content of the new CQI tables would have any impact on the work in other RAN WGs.

Summary from RAN WG2: 


The impacts of MIMO to Layer 2 and Layer 3 were discussed in RAN2. It was found that there is no impact to PDCP, and the impact to RRC is the extension of the signalling messages to support the necessary configurations.

However in [22], it was found that the current Layer 2 protocol will require some re-design in order to support rates greater than 14Mbps. The following principles were agreed:
· The RLC-AM will be enhanced to support flexible PDU sizes

· The MAC-hs will be enhanced to support RLC PDU segmentation
MIMO impacts on MAC specification in HSPA have also been discussed in RAN2 ‎[12] and ‎[13]. In particular HARQ protocol and retransmissions in the two streams (code-word) scenario have been analyzed.  The following were agreed:

· One MAC-hs PDU is transmitted per stream (code-word)

· The HARQ protocol shall support individual retransmissions of the streams

· The HARQ protocol shall support a maximum of 16 HARQ processes

· It should be possible to start a transmission with two streams and perform retransmissions with a single stream in two TTIs 

Re-ordering mechanism and signalling are still under discussion.

An LS ‎[2] was sent to RAN1 asking whether a single HS-SCCH can support both Rel-7 MIMO and legacy terminals and its impact on misdetection probability.

Summary from RAN WG3: 

RAN WG3 has started the discussion of the impact of the bit rate increase from MIMO on the RAN signalling, resulting in a LS to RAN1, RAN2, CT1, CT4, SA1 and SA2 in ‎[14]. 

Summary from RAN WG4:

Six contributions ‎[15]-‎[20] on possible performance requirements for FDD HSDPA MIMO were discussed, and an ad-hoc meeting was held for which the summary is provided in ‎[21].

It was agreed to develop new BS requirements on: 1) Time alignment between TX chains, and 2) HS-DPCCH detection. It was also agreed to develop new UE requirements on: 1) HS-SCCH detection, 2) HS-DSCH demodulation, 3) CQI reporting.

Preliminary simulation assumptions were agreed, but further discussion is required before the complete assumptions could be agreed.

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

· Evaluation of UL and DL control signaling

· Impacts to physical layer operation.

List of open issues: 
· Performance requirements
· CQI table

· HS-SCCH information content.
· Layer 2 architecture

· RRC, NBAP/RNSAP CRs
Estimates of the level of completion:

95% (in RAN WG1)

50% in RAN WG2 and RAN WG3

25% (in RAN WG4)

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

March 2007 for RAN WG1, WG2, WG3

September 2007 for RAN WG4
RAN WG5 work item is needed.
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