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1 Introduction
In RAN2#19 meeting, a signalling method to support High Speed Downlink Packet Access (HSDPA) for TDD mode was introduced [1]. Uplink and downlink signalling channels terminating in Node B and signalling requirements for efficient support of the High Speed Downlink Shared Channel were investigated.

Based on the signalling concept described in [1], this document intends to provide a more detailed analysis of the HSDPA characteristics in 3.84 Mpcs and 1.28 Mcps TDD mode. It is investigated what needs to be signalled in uplink and in downlink.

2 Signalling Requirements

2.1 Downlink
Downlink signalling for HSDPA is assumed to be performed on a separate signalling channel, the High Speed Physical Downlink Control Channel (HS-PDCCH) terminated in Node B. Please see [2] for details.

Within the downlink signalling, it must be possible to distinguish between different UEs that are active HSDPA users with a HS-UE ID. It is intended to address more than one UE within one downlink signalling message and inform each UE about its resource allocation. 

It should be possible to signal resource allocations for uplink and / or downlink for each UE. Thus, UE is informed about the downlink resources used for HS-DSCH, and in addition it may be informed about uplink shared channel (USCH) resources for usage in uplink. USCH can be used to transmit RLC acknowledgements or uplink data packets. By this way, signalling requirements for uplink and downlink resources are most efficiently combined without having the need of using separate signalling methods (FACH and High Speed downlink signalling on HS-PDCCH). Basic characteristics of the USCH stay the same.

The uplink and downlink resources are not signalled explicitly in order to reduce signalling overhead. Resource sets should be pre-defined in RRC and Node B should be informed to use them for scheduling. Each resource set is identified by an ID, that is also used for the signalling. This concept is similar to existing UTRA TDD shared channel concepts, where PDSCH and PUSCH set IDs are maintained in the Node B as pointers to the PDSCH and PUSCH sets which shall be used to transmit DSCH and USCH data frames over the radio interface, respectively.

As already discussed in [1], modulation and coding scheme applied on High Speed Downlink Shared Channel and HARQ redundancy version need to be signalled in downlink to the UE that is to receive data on HS-DSCH.

For transmission of uplink feedback information, e.g. ACK/NACK, appropriate timing correction has to be applied by the UE in 1.28 Mcps TDD. Uplink synchronisation is maintained by sending appropriate synchronisation shifts in downlink to each UE, either within the downlink signalling message on HS-PDCCH or within available L1 SS bits in HS-DSCH. 

For 3.84 Mcps TDD, it is assumed that either no timing advance is needed or that burst type 3 is applied.

Node B should be able to request measurement reports from the UEs. Therefore this should also be considered when defining the downlink signalling requirements. These measurements serve as input for the Node B scheduler. Node B should be informed about radio link quality as perceived by the UEs and about buffer status of the UEs for assigning USCH resources. Node B is responsible for distributing the measurement requests among the users so that all required information for scheduling and resource allocation is made available in time. It is for further study which measurements are needed and how they are signalled in detail. 

To summarize, signalling requirements for downlink are shown in table 1. This is seen as first working assumption. Additional signalling requirements or simplifications of proposed requirements may arise during concept optimization.

Signalling Element
Comment

Resource Allocation for HS-PDSCH and for HS-PUCCH
(Several UEs may be addressed within one downlink signalling message):

HS-UE ID
First UE that is informed about downlink resource allocation

>DL Resource ID 
Resources to be used by the UE in HS-PDSCH

>UL Resource ID for HS-PUCCH
Resources to be used by the UE on HS-PUCCH (High speed uplink signalling)

>MCS
Modulation and coding scheme to be applied on HS-PDSCH

>Redundancy Version
Redundancy version for Hybrid ARQ

HS-UE ID
Second UE that is informed about downlink resource allocation

>DL Resource ID 
Resources to be used by the UE in HS-PDSCH

>UL Resource ID for HS-PUCCH
Resources to be used by the UE on HS-PUCCH (High speed uplink signalling)

>MCS
Modulation and coding scheme to be applied on HS-PDSCH

>Redundancy Version
Redundancy version for Hybrid ARQ

...
Additional UEs that are informed about downlink resource allocation

Resource Allocation for PUSCH
(Several UEs may be addressed within one downlink signalling message):

HS-UE ID
First UE that is informed about uplink resource allocation

>UL Resource ID for PUSCH
Resources to be used by the UE on PUSCH

> Synchronisation Shift
Adaptation of Uplink Synchronisation for 1.28 Mcps TDD UEs

HS-UE ID
Second UE that is informed about uplink resource allocation

>UL Resource ID for PUSCH
Resources to be used by the UE on PUSCH

> Synchronisation Shift
Adaptation of Uplink Synchronisation for 1.28 Mcps TDD UEs

...
Additional UEs that are informed about uplink resource allocation

Request for Measurement Reports and Resource Allocation for HS-PUCCH
(Several UEs may be addressed within one downlink signalling message):

HS-UE ID
First UE that is informed about request for measurement report

>Request for measurement report 
Request to send measurement report on HS-PUCCH

>UL Resource ID for HS-PUCCH
Resources to be used by the UE on HS-PUCCH (High speed uplink signalling)

> Synchronisation Shift
Adaptation of Uplink Synchronisation for 1.28 Mcps TDD UEs

HS-UE ID
Second UE that is informed about request for measurement report

>Request for measurement report 
Request to send measurement report on HS-PUCCH

>UL Resource ID for HS-PUCCH
Resources to be used by the UE on HS-PUCCH (High speed uplink signalling)

> Synchronisation Shift
Adaptation of Uplink Synchronisation for 1.28 Mcps TDD UEs

...
Additional UEs that are informed about request for measurement report

Table 1
Signalling Elements to be Conveyed within High Speed Downlink Signalling on HS-PDCCH

Furthermore, this information need not necessarily be sent completely in the separate downlink signalling channel HS-PDCCH. MCS, redundancy version and resource IDs for HARQ acknowledging on HS-PUCCH could be signalled within TFCI of HS-DSCH. This remains for further study.

2.2 Uplink
Uplink feedback signalling for HSDPA is assumed to be performed on a separate signalling channel HS-PUCCH terminated in Node B. Please see [2] for details.

As already indicated in [1], uplink feedback information consists of ACK/NACK information for the HARQ mechanism and of measurement results. 

Furthermore, to allow efficient scheduling and allocation of USCH resources, UEs should be able to convey their buffer status on the uplink signalling channel terminating in Node B. This can be done by appending buffer status to ACK/NACK messages, or as a direct response to a request of measurement reporting received on HS-PDCCH.

Signalling Element
Comment

ACK / NACK
Acknowledgement or Not-Acknowledgement of HARQ data received on HS-DSCH

Measurement results:

Buffer status
To be included as input for USCH scheduling in Node B

Measurement results (e.g. SIR)
It is ffs which measurements need to be included in the measurement report.

Table 2
Signalling Elements to be Conveyed within Uplink Feedback  Signalling on HS-PUCCH
3   Proposal
It is proposed to discuss the uplink and downlink signalling requirements for HSDPA TDD mode outlined in this document and capture them as a working assumption for further HSDPA concepts.
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