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Introduction

During recent RAN WG1 meeting, the issue of phase reference for HS-PDSCH and HS-SCCH was discussed. CR proposals have been presented [1][2], but none of them was agreeable to all parties in RAN WG1. Concerns were raised about the technical feasibility of using dedicated pilots as phase reference for HS-PDSCH and HS-SCCH. 

In [3], those concerns were addressed and it was shown that both demodulation of the HS-PDSCH and CQI calculation are feasible when using dedicated pilots as phase reference. 

Discussion 

Although theres seems to be agreement in the group that HS-PDSCH and HS-SCCH should have the same phase reference as the associated DPCH, and that the phase reference should not change during or short before HS-DSCH subframes, an agreement on the definition of phase reference could not be reached during RAN WG1#26. Since not even the primary common pilot is specified as phase reference, the HSDPA phase reference is left undefined in the 2002-06 version of 25.211.

During the discussions in RAN WG1#26, opinions were expressed that additional gain needs to be shown to justify inclusion of phase reference signals for HSDPA. This was objected by other companies, mainly because the definition of phase reference for HSDPA is a matter of integration of HSDPA functionality into the context of existing R99/Rel4 functionality. 

If there are no technical reasons prohibiting co-existence of HSDPA and existing R99/Rel4 functionality, then by default HSDPA should be integrated in the specifications with that functionality. This is essentially the work to be done by RAN1 with corrective CRs for Rel5. This principle should be followed for all R99/Rel4 features where HSDPA functionality needs to be defined in the RAN1 specifications together with existing functionality. 

In contrast to integration of HSDPA with existing R99/Rel4 functionality, the introduction of new features to further enhance the operation of HSDPA, e.g. new power control schemes, new diverstiy schemes, new phase references etc. should follow the established working principles of showing significant incremental gain before those can be included in the speficiations.

On the other side, the blocking co-existence of existing R99/Rel4 functionality with HSDPA should only be done when necessary due to clear technical reasons that would prevent both features working together. 

Conclusion

During recent discussions in RAN WG1, no agreement was reached on definition of downlink phase reference for HSDPA. As there has not been shown any technical reason why dedicated and secondary common pilots cannot be used as downlink phase reference besides the primary common pilot, we propose to define all of those signals as possible phase reference for HS-PDSCH and HS-SCCH, in a way similar to [1]. A corresponding CR is attached.
[1]  
R1-02-0567, CR 25.211-148, Specification of phase reference for HSDPA, Motorola

[2]  
R1-02-0839, CR 25.211-148r1, Specification of phase reference for HSDPA, Motorola

[3]
R1-02-0747, Dedicated Pilots as Phase Reference for HS-PDSCH Demodulation, Ericsson
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5.3.3
Common downlink physical channels

5.3.3.1
Common Pilot Channel (CPICH)

The CPICH is a fixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit sequence. Figure 15 shows the frame structure of the CPICH. 
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Figure 15: Frame structure for Common Pilot Channel

In case transmit diversity (open or closed loop) is used on any downlink channel in the cell, the CPICH shall be transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined bit sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 16. In case of no transmit diversity, the bit sequence of Antenna 1 in figure 16 is used.
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Figure 16: Modulation pattern for Common Pilot Channel

There are two types of Common pilot channels, the Primary and Secondary CPICH. They differ in their use and the limitations placed on their physical features.

5.3.3.1.1
Primary Common Pilot Channel (P-CPICH)

The Primary Common Pilot Channel (P-CPICH) has the following characteristics:

-
The same channelization code is always used for the P-CPICH, see [4];

-
The P-CPICH is scrambled by the primary scrambling code, see [4];

-
There is one and only one P-CPICH per cell;

-
The P-CPICH is broadcast over the entire cell.

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH AP-AICH, CD/CA-ICH, CSICH, DL-DPCCH for CPCH and the S-CCPCH. By default, the Primary CPICH is also a phase reference for downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH. The UE is informed by higher layer signalling if the P-CPICH is not a phase reference for a downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH.

The Primary CPICH is always a phase reference for a downlink physical channel using closed loop TX diversity.
5.3.3.1.2
Secondary Common Pilot Channel (S-CPICH)

A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:

-
An arbitrary channelization code of SF=256 is used for the S-CPICH, see [4];

-
A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];

-
There may be zero, one, or several S-CPICH per cell;

-
A S-CPICH may be transmitted over the entire cell or only over a part of the cell;
A Secondary CPICH may be a phase reference for a downlink DPCH. If this is the case, the UE is informed about this by higher-layer signalling.

The Secondary CPICH can be a phase reference for a downlink physical channel using open loop TX diversity, instead of the Primary CPICH being a phase reference.

Note that it is possible that neither the P-CPICH nor any S-CPICH is a phase reference for a downlink DPCH.

5.3.3.2
Downlink phase reference

Table 18 summarizes the possible phase references usable on different downlink physical channel types. 

Table 18: Application of phase references on downlink physical channel types
"X" – can be applied, "–" – not applied

Physical channel type
 Primary-CPICH
Secondary-CPICH
Dedicated pilot

P-CCPCH
X
–
–

SCH
X
–
–

S-CCPCH
X
–
–

DPCH
X
X
X

PICH
X
–
–

PDSCH*
X 
X
X 

HS-PDSCH*
X
X
X

HS-SCCH*
X
X
X

AICH
X 
–
–

CSICH
X 
–
–

DL-DPCCH for CPCH
X
–
–

Note *:
the same phase reference as with the associated DPCH shall be used.
Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the associated DPCH shall not change. During a DPCH frame overlapping with any part of an associated HS-DSCH or HS-SCCH subframe, the phase reference on this DPCH shall not change.
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