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1. Introduction

In RAN1#63 [1] it was agreed as a working assumption, that the pilot channels should be precoded along with data channels. This implies using phase deembedding (channel synthesis) in the node B for weight setting and improved demodulation. For this reason, the node B needs to know the beamforming weights used by a UE. A description of the phase deembedding algorithm can be found in [2].

In this document, we propose to specify the UE behaviour when configured in the Uplink Closed Loop Transmit Diversity mode.

2. UE behaviour

As stated in [3], the following requirements are essential for UL Closed Loop Transmit Diversity PCI feedback: 

1. In the Node B, it should be possible to infer the PCI information applied to the currently received signal (ignoring any protocol errors) from the physical channel timing relationships.

2. The specification should prescribe UE behaviour when dealing with the received PCI, i.e. the time period after which the weights should be applied.

Based on the above, we are proposing the following:

Proposal 1: UE behaviour after receiving PCI shall be specified.

Proposal 2: UE shall apply the recommended weights at the beginning of the next update period (i.e. slot or TTI, depending on the PCI signalling rate), but no sooner than 512 chips after receiving the full PCI codeword.

3. Example of UE behaviour 

In the following example, it is assumed that the PCI codeword is transmitted over three slots i.e. the update period is equal to 1 TTI. The UE decodes the codeword and applies it at the beginning of the next TTI, but no sooner than 512 chips after receiving the full PCI codeword. The figures below describe this by example.
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Figure 1 – feedback delay of TTI-wise signalling, PCI sent as the 1st or 2nd symbol of an F-DPCH-like channel.
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Figure 2 – feedback delay of TTI-wise signalling, PCI send later than on 2nd symbol of an F-DPCH-like channel.

The figures describe 2 cases – the first one is when the PCI is sent as the 1st or 2nd symbol on an F-DPCH-like channel, and the second one when the PCI is sent later than the 2nd symbol. In the former case UE is given at least 512 chips to decode and apply PCI, while in the latter this period is extended to 1024 chips. A generalisation of both those cases is the proposal 2, where the minimal delay between receiving the PCI and applying corresponding beamforming weights is 512 chips.

Having the UE behaviour specified, node B knows exactly which weight from the codebook was applied at a certain moment in time. 

The proposed rule should apply not only for TTI-wise signalling presented in the example, but to any update rate and also should not be limited to an F-DPCH-like channel only. If PCI weights are to be sent through e.g. DPCCH, then the same rule should apply.

Conclusion
In this document, we emphasise the need of specifying the UE behaviour to provide the node B the knowledge of applied weights (ignoring protocol errors). Specifically, we propose the following:

Proposal 1: UE behaviour after receiving PCI shall be specified.

Proposal 2: UE shall apply the recommended weights at the beginning of the next update period (i.e. slot or TTI, depending on the PCI signalling rate), but no sooner than 512 chips after receiving the full PCI codeword.
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