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1.
Introduction

The aim of this document is to propose some improvements to the standards where STTD is used in MIMO deployments. This impacts both RAN WG1 and WG4, so is presented for discussion in both working groups.
2.
Discussion

2.1
Discussion at last RAN WG1 meeting
At the last RAN WG1 meeting in Los Angeles, there was plenty of discussion regarding the network configuration for MIMO deployments, and in particular the issue related to the degradation of legacy HSDPA type 2/3 receiver UEs when STTD is activated in the cell. As a result of the discussion, a solution was proposed whereby an S-CPICH could be configured for MIMO UEs, with non-MIMO UEs in non-Tx diversity mode. It was suggested that this should be discussed further at the current RAN WG1 meeting to understand the performance of this configuration.

2.2
Usage of STTD for MIMO
Whilst Vodafone acknowledges the efforts to find an alternative solution to the usage of Tx diversity in the MIMO network, it seems too early to rule out the use of STTD for MIMO, and there may be some ways to improve STTD reception when performed in conjunction with the use of an LMMSE-based receiver.
The current minimum performance baseline for STTD is type 0, with the optionality of type 1 performance requirements for 2Rx UEs. It is understood that in the Release 6 in RAN WG4 there was some analysis of the type 2 performance with LMMSE, and it showed that particularly in PB3 conditions, the performance was similar to that of type 0. 
However, Vodafone believe that 3GPP should aim for improvements to be made beyond the type 0/1 performance, such that the degradation caused by STTD activation is minimised.  Therefore it is believed that agreeing some new performance requirements for STTD in combination with type 2/3 receivers would help to minimise the problem caused by STTD activation.
2.3
Considerations with DC-HSDPA
Release 8 issues

In Release 8, it was agreed that when DC-HSDPA is configured in the UE, it can be assumed that the configuration of STTD can be commonly applied to both carriers. However, if it is decided to use STTD in the MIMO network, it may be that MIMO and STTD is configured on a single carrier, and on the other carrier it is possible that no Tx diversity nor MIMO is used (as to not have the degradation to type 2/3 receivers). Such a configuration would thus cause problems for the Release 8 DC-HSDPA usage in the UE. Therefore it is proposed that the UE capability for DC-HSDPA is modified to allow it to be decided on a per-carrier basis whether or not to configure STTD.
In addition, the performance requirements discussed in section 2.2 should also be applied for DC-HSDPA in the case that STTD is used in one or both carriers.
DC-HSDPA+MIMO

One further point is that for the S-CPICH usage with MIMO the need for additional requirements for DC-HSDPA+MIMO supporting UEs should be discussed, Baseline UE categories for DC-HSDPA with MIMO was agreed in RAN1#57bis meeting [1]. This is required to be re-visited following the conclusions to the current RAN1 discussion on performance of non-MIMO UE’s when an S-CPICH is configured for MIMO UEs.

3
Proposed way forward

Based on the points raised in section 2.2, it is proposed that RAN4 discuss and agree a good way forward to improve the performance of non-MIMO UEs when MIMO is configured with STTD (preferably by the end of the week).
It is also proposed that RAN WG1 agrees the changes suggested in 2.3, and further discuss the need for any new requirements.
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