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1
Introduction
A work item on the TxAA extension for non_MIMO UE’s was recently introduced in [1]. In this document, we propose a set of working assumptions to help define the concepts that would be needed to specify this functionality.
2
Discussion
The gains obtained through the TxAA fallback mode at cell-edge are well known. However, these gains are currently available only to UE’s which are MIMO capable. UE’s that are not MIMO capable are restricted to closed loop mode 1 transmit diversity. However, this functionality requires DPCH to be configured and consequently not concordant with F-DPCH use. This work item seeks to extend the TxAA fallback mode enjoyed by MIMO capable UE’s to non-MIMO UE’s as well. It is expected that similar gains would be observed by the non-MIMO UE’. In the following, we highlight some assumptions that can be made for this functionality which could serve as ta framework for the design and specification.

2.1 General procedure
The procedure is quite similar to the dual stream TxAA operation. The UE uses the CPICH to separately estimate the channels seen from each antenna. In closed loop mode 1, the UE computes the phase adjustment,( once every slot that should be applied at the UTRAN access point to maximise the UE received power. However, in single-stream TxAA operation (fallback mode), the feedback is once per TTI or even with a lower frequency depending on the PCI/CQI feedback cycle.
In the single-stream TxAA mode, the UE determines a preferred primary precoding vector 
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 (PCI bits) and signals it to the Node B. The UE transmits the composite PCI/CQI report to the Node B using the CQI field on the HS-DPCCH. The Node B signals to the UE the TxAA weights used for downlink transmission via the HS-SCCH.
2.2 HS-SCCH

Currently HS-SCCH type 3 allows for transmission of information pertaining to the transport block as well as the antenna weights used by the Node B. 
For a single transport block transmitted on the associated HS-PDSCH, the information communicated is as follows:

 -
Channelization-code-set information (7 bits)

 -
Modulation scheme and number of transport blocks information (3 bits)

 -
Precoding weight information (2 bits)
-
Transport-block size information (6 bits)
-
Hybrid-ARQ process information (4 bits)
-
Redundancy and constellation version (2 bits)

-
UE identity (16 bits)

This format could be used for single stream TxAA extension as well. Note that this format is currently applicable only to UE’s that are MIMO capable. Therefore, HS-SCCH type 3 format needs to be applicable to non-MIMO Ue’s with TxAA extension capability.

Alternatively, a new type could be introduced for this feature. One advantage of this would be that the number of bits used in HS-SCCH could be reduced, e.g., the number of bits required for transmitting the modulation scheme could be reduced by 2 and the number of bits used for HARQ process information could be reduced by 1. Essentially, the new format would entail the addition of 2 extra bits to the type 1 format. As a result, the performance of the HS-SCCH could potentially improve when compared with type 3. 

We propose that HS-SCCH type 3 format be considered as a working assumption and evaluate the potential improvement in performance resulting from a new HS-SCCH type.
2.3 HS-DPCCH

The HS-DPCCH channel allows for typeA and typeB CQI reports when a UE is configured in MIMO mode. Type B CQI reports include 5 bits of CQI and 2 PCI bits encoded with a (20, 7) code. The same format could be used for non-MIMO UE’s that are capable of the TxAA extension and are configured in the same. The existing CQI tables for Type B could also be re-used. 

Coding for ACK/NACK transmissions could use the legacy codewords employed for single stream transmissions. However, there would need to be changes in the specifications to allow for this configuration.

2.4 Complexity

A non-MIMO UE would need to be able to decode the HS-SCCH and assess the antenna weights to be applied. Furthermore, the weights to be transmitted on the composite CQI/PCI field need to be computed on a slot by slot basis and then averaged to generate the precoding information to be transmitted on the HS-DPCCH. If the UE were capable of closed loop mode 1 transmit diversity, the increase in complexity would be marginal. Otherwise, while the increase in complexity would not be insignificant, the benefits of this feature could outweigh this impact.
2.5 UE Category/Capability

New UE categories could be introduced to account for this feature. However, a number of such categories have to be introduced to allow for the co-existence with other features and classes. On the other hand, if this were to be signalled as a capability, then additional categories would not be required. Consequently, we propose that this feature be signalled as a UE capability. We also consider that the UE should be allowed to be capable of both closed loop mode 1 transmit diversity as well as the TxAA extension. 

2.6 Performance Requirements

Performance requirements for the TxAA extension feature would have to be introduced for single antenna receivers as well as receivers with Rx diversity. There may also be a need for introducing performance requirements for the CQI reports on the HS-DPCCH channel.  
3
Conclusions

In this contribution, various issues pertaining to operation of TxAAfallback mode for non-MIMO capable UE’s were discussed and a set of working assumptions were proposed as a framework for guiding specification. It is desired that RAN WG1 discuss the topics and issues raised and agree on a set of working assumptions.
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