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Introduction

In this document we address the downlink channel structure. Numerous possible structures have been described in [1, 2, 3]; we assume they are known and understood and don’t repeat their description here. After defining two classes of structures we describe the requirements, benefits and impacts associated with the so called “independent” structure.

DL structures

Two types of Dl control channel structure have been proposed.

Pointer based structures multiplex HSDPA related control information in the dedicated physical channel. When providing both R’99 and HSDPA services to a terminal the R’99 dedicated channel structure is therefore not preserved.

Example:      
Rel-5 DPCH (e.g. HI + HS control bits) + HS control + HS packet

Independent structures do not multiplex HSDPA related control information on the dedicated physical channel. When providing both R’99 and HSDPA services to a terminal the R’99 channel structure is preserved when considering the R’99 component of the services.

Example:

R99 DPCH + HS control + HS packet (used for mixed services & R’99 compatibility)


Rel-5 DPCH (e.g. DPCH/N) + HS control + HS packet (used for code usage optimisation)

Benefits of the independent structures

· Preserves the R99 DL DPCH structure and allows for DPCH SHO
 between HSDPA enabled and non HSDPA enabled cells. This feature is quite attractive in the initial deployment phase of HSDPA atolls in the R’99 islands.

· Efficient operation within a large range in number of HSDPA users. The independent structure enables the use of the DPCH/N structure [4], which leads to higher system throughput (as compared to the pointer based structures) when the number of users which are simultaneously in CELL_DCH state increases [1]. 

· Assuming the control information does not have to be provided in advance to the UE, this approach would lead to some reduction in the overall transmission delay budget.

Impact of the independent structures

· Requires continuous monitoring of the HS control channels and potentially (depends on the timing between control and packet channels) continuous buffering of the PDSCH channels. The additional complexity depends on the exact structure of the control channels. 

· Additional energy is consumed by the additional processing listed in the first bullet. However in CELL_DCH state the power consumption is mostly driven by the analog components and the increase in digital processing should therefore not have a significant impact on the overall power consumption.

· Additional overhead on the control channel due to transmission of the UE identification. Note that transmission of the UE ID has also been proposed for the pointer structure approach as a way to improve its reliability.

· The power control algorithm associated with the DPCH/N channel may be different than the one implemented for R99 DPCH channel operation. This does not add significant complexity but is different that what has been developed for R99.

Requirement for the independent structure

Requirements specific to the independent structure are listed below:

· The UE should be explicitly identified on the HS control channel. This can be achieved through data covering (no additional signalling bits), a newly defined short MAC-ID (8 bits) or the existing long RRC identifier (16 bits). Note that although not an absolute requirement transmission of a UE identifier on the HS control channel has also been proposed as part of the pointer structure as a way to improve the system reliability.

· With the independent structure approach the terminal has to be able to decode all control channels as the UE does not have a priori information as to which control channel carries the relevant control information. It is therefore desirable that the level of code multiplexing allowed by the control structure is minimised.

Conclusion

We have summarised the benefits and impact associated with an independent channel structure. We believe that both the short term (R’99 compatibility) and long term (code efficiency) benefits associated with the independent structure are worth the additional design constraints and complexity as described in this document.
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� 	Note that in case of DPCCH only downlink channel (e.g. DPCCH or DPCH/N),  SHO could be achieved between R99 and HSDPA cells even if the respective DPCH structures are different since the information they carry (power control bits, pilot) can not be soft combined even if the respective slot formats were the same.





