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1
Introduction

This document proposes to include the considerations from RAN1#64 [1], augmented by S-DPCCH/DPCCH power offset signalling from [2], in the Uplink MIMO Technical Report, the text reflecting this highlighted in yellow.
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5

Physical Layer Structure Alternatives for UL MIMO 

5.1
Signalling Requirements to support UL MIMO

5.1.1 
PCI Signalling

FFS
5.1.2 

E-AGCH

There are two approaches to handling grants. The first one utilizes a joint grant for both streams, while the other introduces separate grants for each stream. If separate grants are chosen, then one of the following schemes should be considered:

· Adjusting the E-AGCH to carry 2 absolute grants. This leads to higher Tx power requirements, as to keep the reliability level unchanged.

· Sending grants on separate code channels. This would cause a consumption of additional OVSF code as well as higher power demands.

The TX power offset between the secondary and primary DPCCH to be applied by the UE can be signalled as part of the rank-2 grant. This parameter can be selected by the Node B such that the post receiver SINR of both the primary and secondary pilot is the same.
5.1.3 

E-RGCH

Two schemes can be distinguished:

· Single relative grant affecting both streams. One relative grant can increase or decrease the absolute grant for both primary and secondary stream in increments of one step.

· Two relative grants, one grant per stream. 

5.1.4 

E-HICH

If there are two transport blocks transmitted, that in principle means, that there should be possibility for two ACK/NACK indicators transmitted every TTI. However, when the UE is configured in MIMO mode and is sending dual-stream transmission, it will most likely be in favourable channel conditions and will operate in the high throughput region, as dual-stream is a peak data rate extension technology. Taking this into account, a more aggressive approach in ACK/NACK reporting may be considered, namely to send only one ACK/NACK information for both streams. The strategy becomes obvious in the case of dual-stream single-transport-block transmission, where only one ACK/NACK is needed.

5.1.5 

E-DPCCH

There is a need to either extend or re-interpret the existing E-DPCCH signalling, or introduce a Secondary-E-DPCCH so that the information related to the secondary stream can be signalled.

Since inner power control loop is expected to track the primary pilot’s SINR, then all the signalling, referring to both the primary and secondary streams, may be reliably carried on a single E-DPCCH.

Another option is to transmit two control channels, the E-DPCCH and S-E-DPCCH along with the primary and secondary stream, respectively. In this case, E-DPCCH boosting can be used separately to each stream, similarly to the single stream boosting procedure.

Two sets of RSN bits will be required only in the case of rank-2 transmission of two transport blocks and a separate ACK/NAK per TB. If only a single ACK/NAK is transmitted (single TB rank-2 transmission or 2-TB rank-2 transmission with simplified ACK) then only one set of RSN bits is sufficient.

There is no need to change the existing happy bit signalling.

A modified E-DPCCH would no longer be backwards-compatible i.e. a legacy non-serving Node B would not have the ability to decode the primary stream, however soft handover operation is of lesser importance in the case of UL MIMO.
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