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1 Introduction
At the last RAN1 meeting in Athens, a number of agreements were made in view of the completion of the UL CLTD WI.  A small number of remaining details remain to be agreed and implemented in the CRs for the feature, including the following as identified by the chair in the draft agenda ([1], [2]):

Including the following outstanding issues from RAN1#66:

· FFS whether the 2 F-PCICH symbols used for PCI can also be in different slots with the same position in the 2 slots. 

· Timing of HS-SCCH ordered transitions between different CLTD configurations, and maximum allowed interruption time

· Handling of low reception quality of F-PCICH

· Use of 2 remaining bits of S-DPCCH

· Need for UE requested (de)activation

· Asymmetric vs enhanced symmetric beamforming 

In this contribution, we re-iterate InterDigital’s position on some of these remaining issues.
2 Discussion
2.1 Support of F-PCICH symbols in different slots
At the last meeting, the design details of the F-PCICH were discussed.  It was agreed to use BPSK modulation and that the two BPSK symbols would be configured by higher layer; if configured in the same slot the two symbols would be adjacent, as illustrated in Figure 1.  It was left for FFS whether the 2 symbols could also be in different slots with the limitation of being in the same position, as shown in Figure 2.
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Figure 1:  Single slot solution with BPSK
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Figure 2: Dual-slot solution with BPSK

As discussed in [3], we note that the dual-slot solution may lead to waste of F-PCICH resources and additional latency.  At this point it is unclear what benefits the dual-slot solution may provide and thus we favor the more efficient single-slot approach.
Proposal 1:
Both F-PCICH symbols are adjacent in the same slot.
2.2 F-PCICH quality monitoring

The need for monitoring the quality of the F-PCICH and how the system should handle the situation when the quality is judged too low for UL CLTD operations have been discussed in the past meetings (e.g. see [4], [5]).  For the case where the UE is configured without HSDPA (i.e. with a DCH on the downlink) with SHO, the NodeB has no means to ensure that the F-PCICH quality is maintained at the UE as the existing downlink power control relies on the receive quality of the aggregate downlink signal from all the cells.
One option to mitigate this issue is to apply a power margin to the F-PCICH for the UL CLTD UEs in SHO when HSDPA is not configured.  Despite its simplicity, this method may not be so attractive as it requires careful network planning for determining the power margin value to avoid excessive inter-cell interference.  

A more elegant solution that requires no network planning considerations consists of the UE monitoring the quality of the F-PCICH on its own.  Similar quality monitoring procedures as the existing procedures for F-DPCH may be reused for F-PCICH.  As proposed in previous contributions, when the UE determines that the F-PCICH quality is below a threshold, the UE holds its precoding weights.
Proposal 2:
The UE monitors the quality of the F-PCICH.
Proposal 3:
When the UE determines that the F-PCICH quality is too low, it holds the pre-coding weights.

2.3 Use of two remaining bits in S-DPCCH
At RAN1 #65, it was agreed that the S-DPCCH slot format would be based on DPCCH slot format 1 with the same 8 bits pilot symbols.  The use of the two remaining bits in the S-DPCCH was discussed in length and the following options have being considered:

a) Indicate PCI weights

b) Repeat TPC command (from DPCCH)

c) Indicate F-PCICH quality

d) Fixed value / extended pilots

Using the S-DPCCH for control indications requires careful attention as its receive quality is not guaranteed by power control.  For example the analysis in [6] shows that to reach a 4% bit-error rate (for a two bit signal) in PA3 with a S-DPCCH power offset of -3dB, the energy of 12 symbols needs to be combined.  Paradoxally, as the F-PCICH quality decreases and the error on the weight signaling increases, the quality of the S-DPCCH may actually increase at the NodeB.  We also finally note that improved S-DPCCH reliability may be obtained by increasing the S-DPCCH power offset.  Thus in practice the use of the S-DPCCH for transmitting control information is better suited to low rate signaling.
Option b) would not bring much improvements to the system; a reliable TPC signal is already available from the power-controlled DPCCH and there has been no indication that current implementation suffer from poor TPC reliability.  Further, such optimization on an existing function may not be implemented in practice.
Option a) can be considered appropriate for the remaining bits on the S-DPCCH.  We note that by properly configuring the S-DPCCH power offset in SHO situation, it could be possible for the non-serving NodeBs in some conditions to take advantage of knowing the weights used by the UE to improve data reception.  Further, indicating the PCI weights on the uplink allows the NodeB to estimate the statistics of the F-PCICH link quality and to some extent provides similar information as option c) does to the NodeB.  In that regards, option a) seems more attractive than option c) as it provides more information to the network.
Option d) is also an appropriate use of the additional bits.  Using these additional two symbols may reduce the S-DPCCH power offset requirement by almost 1dB when compared to the 8 pilot symbol case; in practice however this 1dB gain in power offset may not impact the UE coverage.  
We therefore see more benefit in using the additional bits to indicate the PCI weights that is, option a):

Proposal 4:
UE transmits its PCI weights on the S-DPCCH in place of the TPC field in the DPCCH slot format 1.

3 Conclusion

In this contribution, we address a number of remaining issues related to UL CLTD operations.  In particular we propose the following:

Proposal 1:
Both F-PCICH symbols are adjacent in the same slot.
Proposal 2:
The UE monitors the quality of the F-PCICH.
Proposal 3:
When the UE determines that the F-PCICH quality is too low, it holds the pre-coding weights.

Proposal 4:
UE transmits its PCI weights on the S-DPCCH in place of the TPC field in the DPCCH slot format 1.
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