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Several proposals related to the downlink HS-PDSCH control structure have been presented to RAN-WG1.

It is recognized that dedicated control information (implicitly addressed information) is necessary as the inner power control loop has to be maintained and therefore at least the power control bit have to be mapped on some implicitly addressed dedicated physical resource. Configurations listed in table 1 and described in respectively figure 1, 2 and 3 have been proposed:

Table 1- DL dedicated control structure in support of HS-PDSCH

1.
DPCCH + DPDCH


When some bearers (e.g. DCCH) mapped to DCH & some to HS‑DSCH.


Requires new slot formats



2.
DPCCH

Carries power control,  pilot & HS-DSCH indicator.


When all bearers (including DCCH) are mapped to HS‑DSCH.


Requires New slot format

3.
DPPCCH

Dedicated  Physical Power Control Channel.


When all bearers are mapped to HS‑DSCH
Requires a new physical channel (CDM + TDM channel)

Minimizes downlink code usage



There is consensus that configuration 1. has to be supported to handle mixed services (e.g. voice & data).

It is also recognized that configuration 1. results in unnecessary waste of  code resources when the DCCH bearers are mapped to the DPCH; this is because code resources are permanently allocated for transmission of data with low duty cycle. With configuration 2. the DCCH bearers are mapped to the HS-PDSCH. Proper QoS for the DCCH is ensured by taking into account the data priority in the scheduler.

We suggested that even when considering option 2. code resource (code & power) used by the control channels could still lead to non negligible reduction of throughput and peak data rate on HS-PDSCH in particular due to the presence of dedicated pilot bits. In order to allow for minimum code space usage by control channels (or maximum availability of code space for HS-PDSCH) we have introduced a proposal for configuration 3.

The case for configuration 3. really depends on how many users will be simultaneously active (i.e. allocated downlink physical resource) in a cell:

· If the number is typically/frequently lower than 50 then the impact on the system throughput due to the control resource is typically less than 20% and may not justify an additional configuration. 

· If the number is typically/frequently higher than 50 then the impact on the system throughput is quite significant and in our view would fully justify a leaner downlink control structure in addition to structure 1. and 2.

The number of simultaneous users depends on many parameters such as the type and traffic characteristics of services mapped on the HS‑PDSCH and the delay to de-allocate and re-allocate the physical channel resources. 

As those parameters may be quite difficult to predict and have a wide range of values, We believe that the structure considered for HS-PDSCH downlink should scale well and perform efficiently with a varying number of condition  and we recommend that the three configuration described should be included in the downlink model.. We therefore propose a downlink structure which is compatible with the three proposed configurations as listed in Table 2 and Table 3.

Table 2: Addition to existing DPCCH to support HS-PDSCH with configuration 1 & 2

Type of signaling
Proposed Number of values
Reliability on the bits
Carried on channel
Comment

Downlink

HS-PDSCH indicator
2 (1 bit)


Medium
DPCCH
New slot formats

Table 3: Information to be transmitted on the HS-CCH with all configurations

Type of signaling
Proposed Number of values
Reliability on the bits
Carried on channel
Comment

Downlink

Code indication (explicit or group pointer)


Max 8 bits with SF=16

Min 1 bit if two code groups.


Medium


Shared control channel
Coded separately



UE identification
e.g. 256 (8 bits)
High
Shared control channel


New MAC ID

HS-TFCI
e.g. 256 (4 bits)

· 4 MCS (2 bits)

· 4 Block sizes (2 bits)


Medium
Shared control channel




HARQ information
Depends on HARQ structure


High
Shared control channel


Uplink

HARQ feedback
Depends on HARQ structure


High or Medium
DPACCH = Dedicated Physical ARQ Control Channel.

New CDM channel




[DL-HS-TFC indication]

Indicates “max” supported TFC based on current channel conditions (i.e. different from UE capability).


Same as HS-TFCI
Medium
DPCCH

New slot format(s)


Reflect channel condition

Annex
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Figure 1: model for configuration 1
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Figure 2: model for configuration 2
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Figure 3: model for configuration 3
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