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1 Introduction
In [1] and [2], proposals for TDD HSDPA physical layer models based on a common control channel HS-FACH and on associated dedicated physical channels (one or two level) have been captured, respectively. This document intends to clarify the signalling requirements in downlink for the considered approaches.

Signalling Requirements for TDD HSDPA common control channel approach have already been captured in [1]. Further possible signalling requirements for this approach have been identified in [3] and [4], as well as requirements for a one level associated dedicated channel approach. In this document, the information provided in the referenced documents is structured and summarized in order to provide a text proposal for [1].

A two level associated dedicated physical channel approach as outlined in [2] is considered as well.

2    Signalling Requirements in Downlink
This section is based on the existing section 9 in [1]. The applicability of the signalling elements to the common control channel approach or to the associated dedicated physical channel approach is highlighted.

It is proposed to replace the term HS-PUCCH (High speed physical uplink control channel) in section 9 in [1] by ‘uplink shared control channel’. This is to clarify that the introduction of a new physical channel is ffs and not necessarily needed for this concept.

1.UE identification

This identifies for which UE (or UEs) data is transmitted in the next corresponding HS-DSCH TTI. 

Note: For TDD, UE identification is not needed for the one level associated dedicated physical channel approach.
2. MCS used

This defines what MCS is used in the corresponding HS-DSCH TTI. 

3.HS-DSCH power level 

For FDD, this defines the relationship of HS-DSCH and CPICH code power level. UE needs to know this in order to do N-QAM demodulation.

The need of this parameter for TDD (then describing the P-CCPCH to HS-DSCH power ratio) is ffs.

4. Code channels in case of code multiplexing (FDD only)

This identifies the UE (or UEs) the codes it (they) should receive and decode. 

5. HS-DSCH physical channel configuration or resource ID (TDD only)

This identifies for a UE (or UEs) the timeslots and codes it (they) should receive and decode.

The method of signalling TDD HS-DSCH resources (either with resource IDs or physical channel configuration parameters) is ffs.

6. FHARQ 

a. FHARQ process number (= subchannel number for N-channel SAW structure)

This info is needed by the UE, in order to know how the received packets should be combined and decoded together.

b. FHARQ redundancy version for IR

This info is also needed by the UE in order to know which received packets should be combined and decoded together. 

c. FHARQ sequence number, including the idea of aborting failed attempts

The sequence number is needed by the UE to know, what packets should be combined together by the Hybrid ARQ entity. It is assumed that only one sequence number is needed per TTI. E.g. the number could be somehow tied or mapped to the RLC PDU number of the first TrCH block in the TTI.

There may be also a need for some mechanism for aborting the current ARQ attempt, e.g. in order to limit the maximum number of attempts per frame and instruct the UE to flush the previous attempts from its receiver's buffers . 

Here it is assumed that these two methods can be combined to one signaling parameter.

7.Power offset for uplink control channel 

This  informs the UE what kind of power offset it should use in the uplink, when sending e.g. ACK during soft handover. Node B could estimate the SIR from the uplink, and calculate the needed power offset in the uplink, in order to make sure that an ACK can be decoded reliably.

In TDD, it is ffs whether a power level needs to be signalled for the uplink shared control channel and / or for 1.28 Mcps TDD SYNC1 ACK/NACK signalling.

8.Measurement feedback rate (FDD only)

This identifies the feedback rate for downlink quality measurement. It is FFS what measurements need to be fed back to the UTRAN.

9.UL Resource ID or physical channel configuration for uplink shared control channel (TDD only)

This identifies for a UE the timeslot and code to be used by the UE on uplink shared control channel for  HS-DSCH H-ARQ acknowledgements and measurement reports. The method of signalling these resources (either with resource IDs or physical channel configuration parameters) is ffs.

Note: This signalling element is needed in the common control channel approach. For the associated dedicated physical channel approach, its applicability is ffs. 
10. Resource Allocation Information for PUSCH (TDD only)

Note: The possibility of assigning PUSCH resources by HSDPA signalling is required in the common control channel concept. For the associated dedicated physical channel approach its usage is ffs.
a. HS UE-ID- Identifies the UE that is  allocated uplink resource allocation on PUSCH 

b. UL Resource Id or physical channel configuration for PUSCH - PUSCH resources to be used by the UE

c.  Synchronisation Shift (1.28 Mcps TDD only) - Adaptation of Uplink Synchronisation for 1.28 Mcps TDD Ues
d. Frame duration of PUSCH allocation – need of this parameter is ffs

11. Request for Measurement Reports and Related Resource Allocation for Uplink Shared Control Channel (TDD only)

Note: The possibility of explicitly requesting measurement reports on uplink shared control channel is needed in the common control channel concept. For the associated dedicated physical channel  approach its usage is ffs.

a. HS UE-Id - Identifies UE that is informed about request for measurement report

b. Request for traffic volume measurement report on the uplink shared control channel- for UL buffer occupancy it is necessary to know what RBs / TrCHs to report. The need for this parameter is ffs.

c. UL Resource ID or physical channel configuration for uplink shared control channel - Resources to be used by the UE on uplink shared control channel for sending the measurement report 

d. Power offset for uplink shared control channel  - need of this parameter is ffs

e. Synchronisation Shift (1.28 Mcps TDD only) - Adaptation of Uplink Synchronisation for 1.28 Mcps TDD Ues

f. Request for DL channel quality measurement report on the uplink shared control channel - This parameter indicates which DL timeslots to measure. The need for this parameter is ffs. 
13. Message Type
If several independent signalling messages exist in TDD, explicate identities are required.

Note: The need of this parameter is ffs. 

2 TDD Signalling 

The following table contains the summary of the downlink signalling parameters for TDD.

Numbers of signalling bits that are ffs are in []. The numbers in ( ) are values for the case that certain physical configuration information is signalled simultaneously with HS-DSCH transmission. For parameters written in italics, their usage in the regarded concept is ffs as such.

TDD Resource Allocation Information for HS-DSCH: 
Before the HSDSCH data packet
Simultaneously with HSDSCH data packet


Min 
Prop
Max 
Min 
Prop
Max 

UE identification
[7]
[8]
[16]




Message Type
[2]
[2]
[4]




MCS
[2]
[3]
[3]




HS-DSCH power level
[0]
[3opt]
[4opt]




HS-DSCH physical channel configuration or resource ID
[4]
[20 (16)]
[96]

[(10)]


FHARQ process #



[0]
[2]
[2]

FHARQ redundancy version



[0]
[2]
[2]

FHARQ packet number 



[2]
[6]
[12]

Power offset for uplink
[0]
[6 (0)]
[6+6opt]

[(6opt)]


Uplink Shared Control Channel Resource ID or physical channel configuration
[5]
[8 (0)]
[8]

[(8)]


Total TrCH Bits (Note2)
[20]
[47+3opt]


[133+10opt]
N/A
N/A
N/A

Total TrCH Bits with Simultaneous Signalling (Note2)

(29+3opt)

N/A
N/A
N/A

Total Physical Control Bits
N/A
N/A
N/A
[2]
[11]
[21]

Total Physical Control Bits with Simultaneous Signalling
N/A
N/A
N/A

[(31+ 6 opt)]










TDD Resource Allocation Information for PUSCH 

(Note1)







- HS UE-Id
[7]
[8]
[16]




- Message Type
[2]
[2]
[4]




- UL Resource ID or physical channel configuration for PUSCH
[4]
[20]
[96]




- Synchronisation shift (Low chip rate TDD)
[ffs]
[ffs]
[ffs]




- PUSCH frame duration
[0]
[5]
[8]




Total TrCH Bits
[13 + ffs bits]
[35 + ffs bits]
[138 + ffs bits]












TDD Measurement Request and  Allocation Information for Uplink Shared Control Channel

 (Note1)







- HS UE-Id
[7]
[8]
[16]




- Message Type
[2]
[2]
[4]




- Request for Traffic Volume Measurement Report
[ffs]
[ffs]
[ffs]




- UL Resource ID or physical channel configuration for Uplink Shared Control Channel
[5]
[8]
[8]




- Power offset for uplink
[0]
[6]
[6+6opt]




- Synchronisation shift (Low chip rate TDD)
[ffs]
[ffs]
[ffs]




- DL Channel Quality Measurement Request 
[0]
[12opt]
[14opt]




Total TrCH Bits
[13 + ffs bits]
[24+12opt+ffs bits]
[34+20opt+ffs bits]




Table 1: Summary of downlink signalling for TDD 

Note1: The ability to allocate PUSCH resources and explicitly request measurement reports is needed in the common control channel approach. For the associated dedicated physical channel approach, the applicability is ffs.

Note2: In the associated dedicated one level approach,  it is ffs whether all parameters are physical control field bits or whether a signalling transport channel exists. 
For the associated dedicated physical channel approach, it is ffs whether PUSCH allocation information and / or UL resource indications for the uplink shared control channel need to be signalled. Furthermore, it is ffs whether requests for measurements and measurement control is needed in the  associated dedicated physical channel approach.

In a one level associated dedicated physical channel approach, UE Ids would not need to be signalled. In a two level associated dedicated physical channel approach, UE Ids are ffs, depending on the possibility to address more than one UE on HS-FACH. If only one UE can be addressed on HS-FACH, then a one bit UE ID carried on the associated dedicated physical channel is sufficient for the two level approach.

4   Proposal
It is proposed to include the updated list and descriptions of  downlink signalling elements and table 1 in section 9.1 of [1].
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