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1. Introduction

This paper discusses dedicated pilots as phase reference for HS-PDSCH. [1] says that dedicated pilot as phase reference for HSDPA in release 5 is possible. But we have still concern written in this document. Therefore we propose only dedicated pilots as phase reference for HSDPA is not included in release 5 and to study for release 6. Some of this document overlaps with the discussion after the presentation of [1] in RAN1#26.

2. Discussion

2.1 16QAM power estimation

[1] says current assumption is receiving power of 16QAM over a sub frame is constant. But our understanding is different. Our understanding is current assumption is UE can assume transmit power of 16QAM over a sub frame is constant. If UE's velocity is relatively low, the difference between two assumptions is not so different because we could neglect fading power variation. But for higher UE speed, this is getting different. The actual relative power between CPICH and HS-DSCH is not necessary but the channel with constant power is necessary to estimate fading power variation at receiver side to receive 16QAM. CPICH is used to calculate mean energy of 16QAM signal. 

In P/S-CPICH case, the fading power variation is similar between CPICH and HS-DSCH. The power variation of CPICH comes from only fading because CPICH is assumed as constant power. HS-DSCH has fading variation and 16QAM power variation. So the receiver side can extract fading variation from 16QAM signal by using CPICH fading variation.
Although HSDPA at low UE speed operation is important, we believe relatively middle speed is also important for HSDPA because in low UE speed there is other technology such as WLAN.

In [3], it is shown that CPICH is not used for receiving 16QAM. But please note that the result in [3] is with MMSE equalizer. On the other hand, the current assumption in RAN4 is the rake receiver [5].
2.2 CQI report

[1] says that P-CPICH and beam-formed DPCH (e.g. DPCH with dedicated pilot as phase reference) is usually operated in similar beam width of the beam pattern. But our understanding is if beam-formed DPCH is used, beam width of beam-formed DPCH is relatively narrow and the channel impulse is different from P-CPICH and beam-formed DPCH. This mean at the UE side, the number of path and energy of each path are different between beam-formed DPCH and P-CPICH. Among all paths UE can see in P-CPICH, some of paths cannot be seen for beam-formed DPCH. The relative level among path is also different. If channel impulse is different, CQI report from P-CPICH cannot be used for the good scheduling.

Required DPCH energy of beam-formed DPCH is higher than DPCH with CPICH because of required pilot energy for required DPCH pilot energy. To have similar channel impulse between P-CPICH and DPCH require wider beam-formed DPCH. The sum of wider beam-formed DPCH may require more energy than the sum of DPCH with CPICH. We think relatively narrow beam is important to compensate higher energy of DPCH.
In addition, our understanding is the beam forming gain is especially high in case of continuous transmission. Time-shared channel such as HS-DSCH has also a gain but limited because the number of CDM users is less than full DPCH operation.
As a whole, we don't say there is no gain in the combination of beam-formed DPCH and HS-DSCH. We are saying if the operation of this combination always has the limitation such as P-CPICH and beam-formed DPCH should have similar beam width, we don't see incremental gain.
2.3 UE complexity on delay estimation

As specified in [4], the UE shall support at least 6 radio links in the active set, out of which up to 4 radio links are such that the dedicated pilot shall be used as a phase reference in release 5.

To receive neighbour cell other than active set cell require delay estimation on these cells but the frequency of the measurement of the delay estimation is lower than cells in active set. The complexity of delay estimator (e.g. Searcher) in UE heavily depend on how many UE makes delay estimation on simultaneous receiving channels.

A typical implementation of delay estimation is
- in case of P-CPICH as phase reference, P-CPICH is used for delay estimation
- in case of S-CPICH as phase reference, S-CPICH is used for delay estimation
- in case of dedicated pilot as phase reference, only DPCH is used for delay estimation.

So in case of 6 cells in the active set, UE is required at least to measure 6 delay estimation and possibly up to 4 are delay estimation on DPCH frequently. In case of dedicated pilot as phase reference, DPDCH has a possibility of DTX and DPCCH position among radio links are close. This makes the searcher of UE with dedicated pilot as phase reference more complex because time-sharing of same searcher HW more complex.

In case of only dedicated pilot is used for channel estimation for DPCH and simultaneously used CQI reporting is based on P-CPICH, UE is required to make two delay estimation from HSDPA serving cell. This means UE is required to make 7-delay estimation and possibly up to 4 are delay estimation on DPCH. This makes HSDPA UE more complex.
2.4 Finalization on HSDPA release 5 work

We believe dedicated beam forming case with CPICH require at least one more additional test case in RAN4 spec. This means RAN4 work would delay for release 5 items if we introduce such function.

3. Conclusions

This paper discusses dedicated phase reference for HSDPA. Our opinion is dedicated phase reference is not include in release 5 and should study further for release 6 time frame.
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