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1
Introduction

This document is a report for the following email discussion:-

[74#39] - UMTS: Email discussion for UL MIMO SI [Qualcomm]

-
Scope: Discuss the mac layer structure with aim at providing a text proposal for the TR at the next meeting

=>
Intended Outcome: Email report at the next meeting

As stated, the aim of the discussion is to provide a text proposal for the MAC Layer Structure Alternatives for the study item [2] on Uplink(UL) MIMO to be included in the latest version [1] of the technical report(TR) 25.871 provided in RAN1 LS R1-111996.

2
Report

During the email discussion, companies expressed preference to capture the different MAC layer structure alternatives for UL MIMO within one section. Also, the initial text proposed by the rapporteur in [3] was considered too detalied and feedback was received to have a simplified description in the text proposal.
Further, the following comments were received on the MAC layer design alternatives compared to the text proposed by the rapporteur in [3]:-

· Regarding HARQ structure, one design option could be to allow for a single HARQ process per TTI for dual stream transmission

· Regarding signaling of grant values, one design option could be that the NodeB signals single grant shared by both stream together with a further parameter relating to the difference in quality between the two streams that can be used by the E-TFC selection

· The E-RGCH may not be configured

· The Node B may also signal the transmission rank to the UE

· It is FFS whether the E-TFC selection determines whether to perform single or dual stream transmission or whether the rank is indicated from the Node B
· Regarding the two options listed under headroom limited case, different companies expressed preferences for each of the two options

· The design should consider both 2ms and 10ms E-DCH TTI

At the end of the email discussion, one company expressed preference to continue working on the text proposal further. Based on the feedback received, a text proposal by the rapporteur is presented in Annex A.
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Text proposal to [1]

6
MAC Layer Structure Alternatives for UL MIMO 

In this section, we present the MAC Layer structure alternatives for Uplink MIMO for HSPA. A design of the MAC layer for Uplink MIMO may be based on some the following principles:-

· Single E-DCH transport channel per uplink frequency

· One HARQ entity per E-DCH

· One HARQ process per TTI for single stream transmission

· There could be single or two HARQ processes per TTI for dual stream transmissions 

· Option 1: Two HARQ processes per TTI for dual stream transmissions with two separate transport blocks to be transmitted, one on each stream and ACK/NAK feedback per stream 

· Option 2: One HARQ processes per TTI for dual stream transmissions with single transport block to be transmitted across both streams and a single ACK/NACK feedback.

· For each HARQ process, the HARQ entity provides the E-TFC, the retransmission sequence number (RSN) and the power offset to be used by L1 for each of the transport blocks (one or two) transmitted in a TTI. Redundancy version (RV) of the HARQ transmission in each process is derived by L1 from RSN, and CFN

· For each HARQ process, the multiplexing and TSN setting entity continues to be responsible for concatenating multiple MAC-d PDUs or segments of MAC-d PDUs into MAC-is PDUs, and to multiplex one or multiple MAC-is PDUs into a single MAC-i PDU to be transmitted in the next TTI

· The NodeB signals the grant values that the UE should use for E-DCH transmission. There are a few options that can be considered here:-

· Option 1:The NodeB signals a separate grant per stream. Then the primary serving grant will be used to determine the TBS on the primary stream and the power level on the E-DCH which is equally distributed between E-DPDCHs and secondary(S)-E-DPDCHs. The secondary serving grant would be used by the E-TFC selection algorithm only to determine the suitable TBS for the second stream and would have no bearing on the power levels of S-E-DPDCH

· Option 2: The Node B signals a single grant shared by both streams, together with a further parameter relating to the difference in quality between the two streams that can be used by the E-TFC selection.

· The Node B may also signal the transmission rank to the UE

· Upon receiving the grant(s) via E-AGCH and optionally E-RGCH if configured from the NodeB, the E-TFC selection function determines the transport block size(s). It is FFS whether the E-TFC selection determines whether to perform single or dual stream transmission or whether the rank is indicated from the Node B.

· If the UE is power headroom limited, i.e the serving grants cause the UE to transmit beyond the maximum UE transmit power, then some form of power and rate scaling is required to accommodate both the streams. A few options could be considered here:

· Option 1: Provide the UE enough freedom to select between single and dual streams by trying to maximize the throughput.

· Option 2: Scale (T/P) by a constant α such that the UE transmit power does not exceed the maximum UE transmit power. If the (T/P) reaches a configurable minimum value, start scaling down the power of the pilot and other overhead channels.
