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1 Introduction
At the previous meeting several design aspects related to CLTD were agreed. However, there are still a set of outstanding issues which and this contributions aims at addressing those.
2 Discussion
This section presents our view on the open issues remaining for CLTD. 
2.1.1  Feedback 

With respect to the feedback a 4-entry codebook was agreed at the last meeting. As we have highlighted in previous contributions our preference would be to rely on an absolute feedback scheme.

Proposal 1: Agree to use an absolute feedback scheme for CLTD

It was also agreed to rely on a feedback channel similar to the fractional DPCH; the F-PCICH. However, it is still not yet agreed how the codewords should be mapped onto QPSK-symbols. Our preference would be that the F-DPCH encoding is reused. In other words use only 2 of the 4 signal constellation points. Aside from reusing the F-DPCH design this would – unlike a situation where all 4 constellation points are used – allow the UE to evaluate the downlink quality of the F-PCICH. Furthermore to minimize the feedback delay it may be reasonable to require that the two QPSK symbols used to convey the PCI feedback are consecutive (similar to the F-DPCH). With respect to the mapping between the codewords and the pre-coding vectors it is desirable that the Hamming distance between pre-coding vectors with the maximum relative phase difference is maximized.
Proposal 2: Only two out of the four signal constellation points should be used to signal the PCI commands

Proposal 3: Two consecutive QPSK symbols should be used to signal the PCI. 

Proposal 4: The mapping between the PCI codeword should be such that a 180 degree phase error only occurs if all bits are received erroneously by the UE. 
2.2 S-DPCCH design

The spreading code of the S-DPCCH was discussed in at RAN1#65 (see section 2.1 in [1] and [2]). We agree with the analysis presented in those contributions. 
Another issues related to the S-DPCCH design discussed at RAN1#65 was the possibly to the not transmit S-DPCCH continuously. Clearly the RAN1 CLTD design allows a receiver structure that only relies on the DPCCH for demodulating the data and “only” use the S-DPCCH for sounding the channel. For such receiver designs it would be beneficial to enable the network with the possibility to not transmit the S-DPCCH continuously. While this also would reduce the pilot overhead the main benefit from this possibility would in our view be that hardware resources in the Node-B can be saved – which is important in practice. 
Proposal 5: It should be possible to configure how frequently the UE transmit the S-DPCCH via RRC. 
An implication of not transmitting the S-DPCCH continuously would be that it is not necessary to signal PCI commands to the UE in each sub-frame. Hence it would be beneficial if the network can consider other feedback cycles than 2 ms. This is similar as for HS-DPCCH used to carry, e.g., the PCI feedback for downlink beamforming (MIMO).

Proposal 6: Different PCI feedback cycles should be supported. Exact details of the supported feedback cycles are FFS. 

2.3 Support of CLTD in CELL_FACH state
We expect the CELL_FACH state to become an increasingly important RRC state for e.g. smartphones and mobile broadband users. Many HSDPA/HSUPA features present in CELL_DCH in Rel-5/6 were introduced also in CELL_FACH in Rel-7/8, and there is an ongoing Rel-11 work item for “Further Enhancements to CELL_FACH” [3] with the objective to further improve resource utilization, throughput, latency, coverage, UE battery life and signalling overhead.
These enhancements will assist the evolution of the CELL_FACH state from a transitional state to a camping state supporting low to medium packet data activity, while CELL_DCH will remain the preferred state for high activity and high data rates. In our view, CLTD is one of the features that may provide attractive gains not only in CELL_DCH but also in CELL_FACH. Hence would be desirable if also the UEs residing in the CELL_FACH state could enjoy the benefits associated with CLTD. Unless technical obstacles exist we therefore believe that at least a subset of the CLTD functionality specified for CELL_DCH should also be supported in CELL_FACH state.

Proposal 7: CLTD operation should be supported in CELL_FACH state.
3 Conclusions
This contribution has discussed some of the design aspects that are still open. It is proposed:
Proposal 1: Agree to use an absolute feedback scheme for CLTD

Proposal 2: Only two out of the four signal constellation points should be used to signal the PCI commands

Proposal 3: Two consecutive QPSK symbols should be used to signal the PCI. 

Proposal 4: The mapping between the PCI codeword should be such that a 180 degree phase error only occurs if all bits are received erroneously by the UE. 

Proposal 5: It should be possible to configure how frequently the UE transmit the S-DPCCH via RRC.

Proposal 6: Different PCI feedback cycles should be proposed. Exact details of supported feedback cycles are FFS. 

Proposal 7: CLTD operation should be supported in CELL_FACH state.
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