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1 Introduction

WI on HSUPA 64QAM MIMO has been agreed by RAN #54 [1]. The WI progressed quite well in RAN1 #68 despite being recently introduced. This contribution discusses downlink channel structures required for uplink MIMO.
2 Discussion
A design framework to be considered as a potential way forward in the next RAN1 meetings
· The (F-)DPCH is used to convey the TPC commands in the DL without changes to the channel structure

· The F-TPICH is used to convey the TPI commands in the DL without changes to the channel structure. This does not preclude possible modification to the F-TPICH slot formats

· E-HICH is used to convey two HARQ-ACKs in the DL without design changes. The UE is assigned with two signatures to convey the two HARQ-ACKs

· The E-RGCH is used without design changes, if two RGs are needed, then the UE is assigned with two signatures to convey the two RGs.

· The secondary stream E-TFC selection and Node B transmission rank control (implicit or explicit) related DL signalling requires either a new channel, or a modification to the E-AGCH.

Design framework above was discussed in RAN1 #68. Usage of F-DPCH and F-TPICH as earlier together with two E-HICHs is straightforward reuse of old designs. For rank signalling there are couple of evident solutions, third slot in F-TPICH or adding this signalling to E-AGCH. As discussed in [2], the rank information is best understood as being part of the grant. Furthermore, F-TPICH performance might be inadequate for this purpose since it does not have coding. Allowing the rank transmission on F-TPICH may also lead to a need to define which rank information relates to which grant creating a timing problem. On the other hand E-AGCH timing has already been defined and similar timing could be used for rank information also. It should also be discussed whether rank should follow grant scope indication or not.
E-AGCH contains six bit grant and one bit grant scope, which are encoded using convolutional channel encoding and 16-bit CRC as seen in Figure 1. Convolutional coding provides couple of advantages: reliable detection and ease of changing the amount of information content. Hence it is proposed that rank signalling is included in E-AGCH.
Proposal 1 E-AGCH is modified to include rank signalling
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Figure 1 Coding for E-AGCH
As mentioned earlier SNR difference between the streams could be signalled to UE by using E-AGCH. New coding would need to be introduced for that purpose. Needed range and granularity of the information is not known yet but signalling capability of E-AGCH should be more than enough for the purpose. Ease of changing the coding of E-AGCH is beneficial also in this case. Similar to serving grant E-RGCH could also be applied to updating of SNR difference.

Whatever is the chosen signalling method there should not be new channels to be received by the UE. Possible second E-RGCH should be transmitted with a second signature. Also existing E-AGCH should be re-used for the purpose of rank signalling and margin loop updates.
Proposal 2 E-AGCH is modified for secondary stream SNR difference signalling

Proposal 3 New downlink code channels are not introduced for UL MIMO
3 Conclusion
Following proposals were made in this contribution:
Proposal 1 E-AGCH is modified to include rank signalling
Proposal 2 E-AGCH is modified for secondary stream SNR difference signalling
Proposal 3 New downlink code channels are not introduced for UL MIMO
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