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1 Introduction

In RAN1 #25, it was agreed to allow the use of STTD for the HS-DSCH and associated channels. However, the issue of TxAA was left open for further discussion. This paper discusses potential issues with TxAA in typical and link imbalance scenarios.

The link imbalance effect has been summarized in numerous earlier contributions in RAN1, and will not be repeated here. Suffice it to say that the uplink pilot intended for the HSDPA serving cell can become very weak, leading to a poor channel estimate. It would be worthwhile to point here that we need not have a physical link imbalance, just that due to inherent delays in cell switching, the serving HSDPA cell is the “wrong” one.

2 Issues

For TxAA modes 1 and 2, the UE computes the best power and/or phase offset on the diversity antenna. The D-field in FBI bits in uplink DPCCH is set accordingly. The feedback rate is 1 bit per slot.

In a typical scenario, the uplink FBI BER is of the order of 4%. The UE performs antenna verification (over 4/16 hypotheses for modes 1/2) to ensure that it uses the weight that the Node-B utilized. This mitigates the effect of FBI bit errors.

However, in a link imbalance scenario, the uplink bit errors could be much larger. In this situation, the Node-B would consistently use incorrect weights. The UE can detect and compensate for the use of incorrect weights by performing antenna verification, but this is not the main concern.

The main concern is, whether this is an efficient use of available Node-B power, especially since we expect to use significant fractions of Ec/Ior for HS-DSCH. In fact, for mode 2, steering significant power from one antenna to another, could be potentially useless and not compatible with existing deployments. The question is, whether STTD is a simpler approach in these circumstances.

Note that for Release 99, this is not an issue for the following reasons.

1. Typically, the SHO state is symmetric between downlink and uplink. Therefore, atleast one Node-B has minimal uplink FBI bit errors, and the system benefits from the use of TxAA.

2. The amount of power utilized for DPDCH is typically smaller and it is expected that the power could  be fairly well balanced between both antennas.

For HSDPA, the following options can be considered.

1. Allow for TxAA for the HS-PDSCH related channels 

a. No additional complexity for the UE compared to Release-99

b. Could results in significant power imbalance depending on HD-PDSCH power fraction

c. TxAA performance may be impacted in link imbalance situations.

2. Allow only for STTD for the HS-PDSCH related channels

a. STTD is unaffected by uplink errors, while providing the benefit of transmit diversity.

b. Power imbalance is kept in line with Release-99 situation

c. Performance may not be as good as TxAA in some cases.

d. TxAA is still possible for DL DPDCH not associated with HSDPA. This requires the network to support both modes.

3. Allow for both STTD and TxAA for the HS-DSCH, while allowing the Node-B to switch between both modes.

a. The mode could be signaled on HS-SCCH (by introducing an additional bit on part II)

b. May result in strong power imbalance depending on the HS-PDSCH power allocation 

c. Enables the network to select the select the best performing mode 

d. Requires the network to support both modes

Of the three options, Options 1 and 2 are the simplest, while not optimal in all circumstances. Option 3 is more complex, but allows for an optimizaytion of  the system performance.

3 Conclusions

We considered the efficacy of TxAA in various scenarios. None of the options seem satisfactory in all aspects (power imbalance, link imbalance, performance, deployment). The integration of HSDPA in the TxAA context is not straightforward and will require some effort on the network side irrespective of the selected solution. 

Pending further quantitative evaluation we would prefer to select option 2 as the working assumption.

