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1 Introduction

At RAN#53 a new work item on 4-branch HSDPA MIMO was approved [1]. According to the WID RAN1 is supposed to have draft CRs ready till RAN#56 and be finalized at RAN1#57. Note that since the RAN2, RAN3, as well as the core requirements of the RAN4 specifications are supposed to the ready at RAN#57 the RAN1 CRs should preferably be stable at RAN#56. An overview of the 3GPP time plan is summarized in Figure 1 below. 
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Figure 1: Illustration of the 3GPP time plan for 4-branch MIMO transmissions.
2 Proposed RAN1 time plan 
As illustrated in Figure 1 RAN1 have 6 working group meetings available for the specification of 4-branch downlink MIMO. As the decisions related to the design of downlink MIMO for the other working groups in general depend on RAN1 decisions it is, in our view, important that RAN1 initially focuses of design decisions that are likely to have impact on other working groups. In our view there are two major decisions of this nature:

· Pilot design 

· Codeword to layer mapping

Hence we believe that RAN1 initially should focus on these two questions. 

More specifically our preferred time-plan (with the corresponding work break down) would be:

RAN1#66bis (October, 2011)
· Agree on RAN1 time plan.
· Agree on evaluation methodology for pilot design.
· Agree on evaluation methodology for deciding codeword to layer mapping.
· Agree on simulation framework for downlink MIMO.
RAN1#67 (November, 2011)
· Agree on refined simulation framework for downlink MIMO.
· Initial results with respect to the pilot design ( Agree on working assumption.

· Initial results with respect to codeword to layer mapping ( Agree on working assumption.

RAN1#68 (February, 2012)
· Refined results with respect to pilot design ( Agree on pilot design.
· Refined results with respect to codeword to layer mapping ( Agree on codeword to layer mapping.
· Send LS to RAN2/3/4 summarizing the decisions on pilot design and codeword to layer mapping.

· Initial discussion on HS-DPCCH design

· Initial discussion on HS-SCCH related signalling

· Agree on physical channel layout for downlink signals (which physical channels should be pre-coded)
RAN1#68bis (March, 2012)

· Agree on final details for pre-coding codebook design.
· Agree on final details for the HS-DPCCH design.
· Agree on final details with respect to the HS-SCCH related signalling.
RAN1#69 (May, 2012)

· Resolve final open issues

· Agree on draft CRs of RAN1 specifications

RAN1#70 (August, 2012)

· Agree in final RAN1 specifications

3 Evaluation methodology
During the work item there are several design issues that may be studied by means of simulations. In principle, one could rely on link and/or system simulations. In our view there would exist benefit to limiting the amount of simulation studies that needs to be performed. We furthermore believe that link level simulations are suited for most of the evaluations. A set of areas relevant for design are presented below. 

Demodulation pilots: Performance evaluation of different alternatives for using common and UE specific demodulation pilots. In our view this evaluation could be limited to using common and CDM based dedicated demodulation pilots. Link level simulations would be the primary means for evaluating the efficiency and the related overhead. These link level simulations may however benefit from being complemented by system level simulations through which the total overhead can be captured. 

Codeword to layer mapping: The number of transport blocks that should be transmitted in the case of rank-3 and rank-4 channels. Note that the decision of the number of transport blocks will impact the HS-SCCH design and the work needed in RAN2 (e.g. to define new larger transport blocks).
CSI information: In case dedicated, pre-coded demodulation pilots are used then there will still be a need to have common pilots to determine the channel state information (CSI). Additional studies on how to minimize the overhead from these pilots may be needed. We expect that both link level studies as well as system level studies would be relevant for these evaluations.

Pre-coding weight codebook design: Use a DFT based design (as for Rel-7) or introduce a product based codebook. The evaluation should preferably be performed by link level simulations.
HS-DPCCH design: Potentially one could evaluate the benefit of bundling HARQ-ACKs (especially in the case if RAN1 decides to transmit one transport block per stream). An important part in this potential evaluation would be account for the correlation between BLER on different layers. 

HS-SCCH design: If RAN1 would agree to a solution of using 4 separate transport blocks then a redesign of HS-SCCH would be necessary. The feasibility of a redesigned HS-SCCH (e.g., with more information bits) may require link evaluations.
4 Conclusions
In this contribution we have outlined a proposed time-plan for 4-branch downlink MIMO. It is proposed that RAN1 discusses and agrees on the proposed time plane. 
We furthermore highlighted a set of different design choices related to 4-branch downlink MIMO. In our view the two most important design choices to ensure progress of the work item are to agree on

· Pilot design for 4-branch MIMO.

· Codeword to layer mapping.

Hence our preference would be that RAN1 focus on these two issues initially.

5 References

[1]
RP-111393
Four Branch MIMO transmissions for HSDPA
RAN#57





RAN#566





RAN#55





RAN#54











Work in all working groups start





20131 Q2





2013 Q1





2012 Q4





2012 Q3





2012 Q2





2012 Q1





2011 Q4





RAN#57: RAN1/2/3/4 core











RAN#58: RAN4 perf











After RAN#56: RAN1 specs provided to plenary











4Tx-HSDPA performance part





2011 Q3





4Tx-HSDPA core part








