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1. Introduction

On the previous RAN1#68bis meeting DL signaling aspects have not been yet agreed for the UL MIMO and 64QAM Work Item [1]. This document provides discussion on this topic and makes a few recommendations. 
2. Discussion

2.1 HARQ acknowledgments 

As agreed during RAN1#68 meeting [2] two independent transport blocks without cross interleaving and one acknowledgment per each transport block will be in use in UL MIMO transmissions. To support this solution secondary stream HARQ-ACK needs to be delivered in the DL in addition to the primary stream HARQ-ACK. The most straight forward solution is the use of another E-HICH signature sequence to indicate secondary stream HARQ-ACK. For the basic SIMO/CLTD E-DCH a E-HICH signature sequence index l is provided by higher layer configuration [3]. For MIMO rank 2 the primary stream acknowledgments the same signature sequence l should be used. For HARQ-ACK related with secondary stream on rank 2 a second signature sequence index should be allocated. 
Proposal 1: For MIMO rank-1 transmissions the E-HICH signature sequence used in SIMO/CLTD is used.

Proposal 2: For MIMO rank-2 transmissions the SIMO/CLTD signature sequence is used to acknowledge the primary stream, and another signature sequence on the same E-HICH channelization code is used to acknowledge the secondary stream.
2.2 Serving Grant, Rank Indication and SINR offset signaling for UL MIMO.

According to [1],[2] agreements new parameters like rank indication RI and SINR offset for secondary stream ETFC selection SD are required to be signalled in the downlink. Considering multiple options presented in the discussion papers [4][5][6][7][8] we conclude that there is no need for introducing new OVSF code for the purpose of carrying SD/RI information. However, we consider it important to support indication of the Serving Grant and SD/RI values in the same 2ms TTI. Therefore we propose the following:
Proposal 3: SD and RI information bits are multiplexed together with absolute grant information bits in a new E-AGCH type capable of delivering increased number of information bits.
This proposal 3 implied a need for a new E-AGCH puncturing sequence for rate matching purpose. 

We consider for further studies the exact number of SD values followed by required number of bits and the new puncturing sequence. The example of E-AGCH channel coding chain extended with additional 5 bits for SD “xagsd” and 1 bit for RI “xagri” is shown on Figure 1.
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Figure 1: E-AGCH channel coding chain for multiplexed SG, SD and RI information bits.
2.3 Other channels in DL signaling 

In previous sections HARQ acknowledgments for secondary stream, the rank indication and SD offset was introduced to the DL signaling to address all UL MIMO needs. No further changes have been considered for F-TPICH channel carrying TPI commands or for E-RGCH channel caring relative grant information. F-TPICH should provide the same information as in the CLTD-BF case. The Relative Grant acts in the same way for rank 2 as for rank 1 and modifies last Serving Grant. E-RGCH can be used by any cell not present in the serving radio link set. E-RGCH should not impact indicated rank or SD offset.   
3. Summary

This document presents our preferences related with the downlink signaling aspects for UL MIMO in the following proposals:
Proposal 1: For MIMO rank-1 transmissions the E-HICH signature sequence used in SIMO/CLTD is used.

Proposal 2: For MIMO rank-2 transmissions the SIMO/CLTD signature sequence is used to acknowledge the primary stream, and another signature sequence on the same E-HICH channelization code is used to acknowledge the secondary stream.

Proposal 3: SD and RI information bits are multiplexed together with absolute grant information bits in a new E-AGCH type capable of delivering increased number of information bits.
We also suggest for further study the exact number of SD bits and puncturing sequence for the new E-AGCH type.

References
[1]
Draft Report of 3GPP TSG RAN WG1 #68bis v0.1.0, MCC Support
[2]
Final Report of 3GPP TSG RAN WG1 #68 v0.1.0, MCC Support

[3] 25.211 v10.0.0 Physical channels and mapping of transport channels onto physical channels (FDD)
[4] R1-120662 DL grant channel design for UL MIMO Nokia Siemens Networks

[5] R1-120605 Downlink Design Aspects for UL MIMO Qualcomm Incorporated

[6] R1-121375 Discussion on downlink channel structures for uplink 64QAM MIMO Renesas Mobile Europe Ltd.

[7] R1-121680 On the Downlink Control Information for UL MIMO
Huawei, HiSilicon

[8] R1-121771 On Downlink Aspects for Uplink MIMO with 64QAM
Ericsson/ST-Ericsson
























































































_1398288789.doc


    ID specific



CRC attachment











Channel coding











































xag,1, xag,2,..., xag,12























xags,1











Physical channel mapping







Rate matching











xagri,1







E-AGCH







xagsd,1, …, xagsd,5











    Multiplexing







xagv,1,..., xagv,5







z1, z2,..., z108







r1, r2,..., r60







y1, y2,..., y28












