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pCR 45.871 Downlink MIMO – Signalling
INTRODUCTION

As part of the study item on downlink MIMO, opened at GERAN#57 [1], signalling support for DL MIMO operation needs to be studied. This contribution investigates related aspects on MS Capability Signalling and Mode Adaptation Signalling. The paper is written as a direct input to section 7.6 of the Draft TR on MIMO for Downlink [2].
CONCLUSION

This document provides the content for section 7.6 on signalling support for DL MIMO. We propose to include the content into the Draft TR on MIMO for Downlink [2].
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7.6
Signalling

7.6.1
MS Capability Signalling


This section treats how a MIMO capable MS can signal its MIMO capabilities (e.g. level of support in terms of MIMO modes and modulation types) to the network. 
In particular a MIMO capable MS needs to notify the network about its multi-slot capability for DL MIMO operation prior to entering the EGPRS TBF mode using DL MIMO. For DL MIMO operation it is required to specify support for assignment of a TBF using up to 16 PDCHs (corresponding to a maximum of 8 PDCHs for each of the spatial streams). Given that the same principle exists in Downlink Dual Carrier (DLDC), where up to 16 PDCHs can be assigned for a TBF on two carriers, it is expected that the existing multislot configurations, specified for DLDC, based on the same or similar equivalent multislot class and multislot capability reduction indicator, can largely be reused for DL MIMO.
Assuming that the support of modulation and coding schemes is signalled within the EGPRS or EGPRS2 capability, the DL MIMO capable MS needs to signal its DL MIMO capability (1 bit indicator) within MSRAC to the network. In addition it needs to signal its MIMO multislot class capability to the network, similar as being the case for a DLDC capable MS. In case the MS also supports DLDC, information on the DL MIMO multislot capability may be reduced to indicate only differences with regard to DLDC, for instance signalling a different multislot capability reduction indicator.  
7.6.2
Mode Adaptation Signalling


This section depicts the benefit of signalling means for mode adaptation.
As described in sections 7.3 and 7.4, the network needs to have means to decide to transmit using a single or two spatial streams. In addition to the link quality which is reported on a per stream basis, the network is hence required to receive a channel correlation estimate (such as channel correlation between both downlink streams is high, medium or low) to decide on transmission mode adaptation using a single or two spatial streams. The MS needs to send such channel correlation estimate as part of a measurement report when being polled by the network. Due to the latency of the feedback channel and the delay due to the determination of the channel correlation estimate, the decision at the network side is not able to follow the change in channel correlation in case of high mobility or short channel coherence time.  In such cases the control loop needs to be based on longer averaging of the measurements.
For supporting the determination of channel correlation estimates at the MS, the network needs to send specific thresholds and parameters on the dedicated signalling channel to the MS. The signalling depends on the required resolution of the reported channel correlation estimate. For instance if a decision on low, medium and high correlation between the streams is sufficient, then a couple of thresholds may be sufficient, otherwise more information needs to be signalled to the MS prior to EGPRS TBF operation in DL MIMO mode. 
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