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1
Introduction

Concept of MIMO was introduced to FDD HSPA in Release 7 and further enhanced in Release 8 by adding support for 64QAM. MIMO concept includes TxAA fallback mode, where transmit diversity is used to provide data rate increase at lower SNR levels where usage of MIMO is not beneficial. The TxAA fallback mode provides rather large part of the MIMO gains especially the cell edge gains. Previously the TxAA fallback mode and related throughput gains have only been available for UEs supporting MIMO. Work item extending the applicability of TxAA fallback mode to non-MIMO terminals was agreed by RAN plenary #43 [1]. Purpose of this contribution is to discuss general aspects and specification effects of TxAA fallback mode.
2
Discussion
As already mentioned TxAA fallback extension provides same throughput gains to non-MIMO UEs that are already achieved by using fallback mode with MIMO UEs. In addition to this TxAA fallback mode provides some advantages due to flexibility of the deployment. Through the extension of TxAA fallback mode to non-MIMO UEs the TxAA fallback mode gains would even be available for 1 Rx UEs, which would provide larger benefits from the MIMO deployments and investments as the usage of two BS Tx antennas could be broadened to many different device categories including smaller handheld devices. Additionally TxAA fallback mode could be used with F-DPCH and would not require the whole cell to be in TX diversity mode unlike closed loop mode 1 TX diversity introduced in Rel-99. In closed loop mode 1 the common channels are specified to use transmit diversity. Also dedicated pilots in downlink DPCCH are required for antenna verification purposes, which prevent usage of F-DPCH.
TxAA fallback extension work item should fulfill the following objectives:

· Extend the TxAA Fallback mode defined in REL7 for MIMO UEs to non-MIMO UEs and define related physical layer specifications

· Update the L2/L3 specifications to support the TxAA to non-MIMO UEs

· Define minimum UE requirements for TxAA for non-MIMO UEs

Fulfilling objectives should be relatively straightforward as MIMO fallback extension already has ready-made building blocks available. It is proposed that existing MIMO fallback functionality is re-used wherever possible. 
Single stream MIMO HS-DPCCH solution has 5-bit CQI and PCI and no extra fields that would not be needed for TxAA fallback extension. Thus it could be used for TxAA fallback extension as it is. Also legacy CQI tables can be used as with MIMO.
HS-SCCH type 3 used for MIMO could be used for TxAA fallback extension. It has some extra bits that are not needed e.g. modulation scheme bits for secondary stream
 and one bit too much for HARQ-process indication. However the performance difference of type 1 and 3 is so small that introduction of new HS-SCCH type is not seen justifiable.
New capability is needed for supporting TxAA fallback extension. There is a choice whether TxAA fallback is introduced as a new UE category or additional capability. To facilitate all UE classes to be able to take advantage of TxAA fallback extension, it is proposed that it will be separate capability. This would ensure that flexibility benefits of TxAA fallback extension can be realized in practise.
3
Specification Impact

Specification impact of TxAA fallback mode is rather limited since work done for MIMO can be re-used for most parts. There are, however some parts of the specification that need clarifications. Impact of the TxAA fallback extension to other WGs specifications is discussed in [2]. In this section we briefly discuss the expected changes needed in RAN4 specifications. Similarly as in case of MIMO the most work is related to UE demodulation requirements   
It should be noted that this is a preliminary evaluation and the details of the work needed will depend on the decisions made in other working groups. According to the timeline given in [1] RAN1 and RAN2 should have conclude their work by RAN plenary #44, meaning that RAN4 should be able to start the work in meeting RAN4#51bis in June.
25.101

Section 9.2.4 included the MIMO performance requirements for HS-DSCH with single transport block. It would seem appropriate to re-use these assumptions when determining the requirements for the TxAA fallback extension.  The existing TxAA fallback (single TrBck) requirements are based to LMMSE chip level equaliser with receiver diversity. Thus in minimum work is needed to determine requirements for single RX receiver. In addition it could be discussed whether there is any interest to introduce requirements assuming single and dual branch RAKE receivers. Following the recent introduction of additional demodulation performance requirements, it would seem sufficient to cover only enhanced type 2 and type 3 requirements. Therefore also the requirements determined for MIMO with single TrBlck could be reused for the diversity receiver, indicating that further work would be needed to determine the single RX branch requirements.
Section 9.4.3 includes the HS-SCCH type 3 requirements (MIMO HS-SCCH). Following the discussion presented in previous section it would seem possible to introduce TxAA fallback extension without any changes compared to the HS-SCCH type 3 encoding. Therefore the requirements presented in Section 9.4.3 (assuming single TrBlck) could be reused. As the existing requirements are based on 2RX RAKE receiver, further work would be needed to introduce the single RX requirements.
Section 9.3.4.1 includes the MIMO single stream CQI requirements in fading conditions. As the CQI requirements are receiver agnostic these should be re-usable with minimal changes.

25.104

Requirements for the time aligment error in case of TX diverisity or MIMO transmission are determined in Section 6.8.4. RAN4 would need to study if the same modification would be feasible (required) also for TxAA fallback extension. As discussed in Section 2 of this contribution, no changes are foreseen for HS-DPCCH, thus it is not expected that any new requirements would be needed.
25.141
Requirements for the time aligment error in case of TX diverisity or MIMO transmission are determined in Section 6.7.3. RAN4 would need to study if the same modification would be feasible (required) also for TxAA fallback extension. As discussed in Section 2 of this contribution, no changes are foreseen for HS-DPCCH, thus it is not expected that any new requirements would be needed.
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Conclusions

In this contribution we have presented some considerations on TxAA fallback extension. In the light of preliminary impact analysis to other WGs specifications, we have also outlined the possible changes needed to RAN4 specifcations.  As noted this is initial analysis and the full extend of the work needed will depend on the decisions made in other WGs. According to the timeline given in [1] RAN1 and RAN2 should have conclude their work by RAN plenary #44, meaning that RAN4 should be able to start the work in meeting RAN4#51bis in June.  
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