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1.
Introduction

In the RAN1#47bis meeting companies (including Vodafone) agreed that SU-MIMO should be addressed in a future release. After a bit more consideration, Vodafone believe that this decision may have been slightly premature and in this contribution Vodafone requests that the group further evaluate the UL SU-MIMO and uplink transmit diversity, and once we have a good understanding of the aspects, we consider whether there would be merit in having this feature in the initial release of the LTE system.

2.
Consideration for UL SU-MIMO
 and Tx diversity

At the last meeting, the agreement not to consider UL SU-MIMO further for the current release seemed to be more relating to complexity and open issues rather than performance gains. Whilst Vodafone is still of the opinion that DL MIMO should have higher priority, we feel that it is important to maximise UL performance as well, both in terms of small cells and large cells. 
UL SU-MIMO seemed to be mainly beneficial for small isolated cell scenarios; however we would like to understand the spectrum efficiency gains that it may provide for other scenarios. In making the decision not to progress UL SU-MIMO, it seemed that we implicitly also agreed not to consider further dual RF chain UL Tx diversity (which in our understanding could also be useful when the UE is in lower SNR conditions, and hence a wider range of scenarios), which was not the understanding of Vodafone at the time. 
Also when we consider complexity, this may be somehow valid for handsets but not necessarily for other types of devices.

From the BS point of view, one concern Vodafone has is that making a decision to rule out SU-MIMO and UL Tx diversity in the first release of LTE may mean that a costly HW upgrade is needed after initial LTE deployment if these features are deemed useful. This approach would not be desirable to Vodafone. However we also realise that the need for a HW change may be subject to BS implementation.

Therefore we would like to continue to study UL SU-MIMO and Tx diversity to understand further the real gains, with a view to considering them for the first release of LTE if they give sufficient performance gain. 

Evaluation of both SU-MIMO and Tx diversity in uplink should consider impairments such as signalling overhead and losses caused by cubic metric, we would like to understand the gains in spectrum efficiency improvements in the 1732m ISD case (case 3 in [3]), as well a realistic understanding of the link level gains.

5.
Conclusion

Vodafone has some concerns with the cost of base station hardware for future deployments of LTE UL SU-MIMO if SU-MIMO in uplink is not supported starting from first release of LTE. Vodafone proposes that the decision regarding the “future release” status of uplink SU-MIMO and Tx diversity be re-visited, and that RAN1 firstly evaluates further the gains of both uplink SU-MIMO and uplink Tx diversity before deciding whether it should be applicable for the initial LTE release.
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