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HSDPA Signalling Requirements for TDD Mode

1 Introduction

In the RAN-WG2 #18 ad-hoc meeting on study items [1] principles of a common radio interface protocol architecture for high speed downlink packet access (HSDPA) for the FDD mode and the TDD mode were agreed. The proposed architecture allows a distributed scheduling in the Node Bs and therefore requires fast channel allocation for the High Speed Downlink Shared Channel (HS-DSCH) and related signalling in Node B.

In this document a possible signalling method to support the TDD mode HSDPA is illustrated. Control channels in uplink and downlink and the information that needs to be provided for efficient support of the High Speed Downlink Shared Channel are investigated.

The focus of this paper is to outline basic concepts of the TDD HSDPA mechanism for signalling and data transmission.

2  High Speed Downlink Shared Channel Signalling Requirements

The characteristics and the transport channel attributes of the transport channel HS-DSCH are described in [1], chapter 6.4. 

In the following sections a possible signalling method for support of the HS-DSCH in downlink and for signalling feedback information like ACK/NACK in uplink are presented.  
2.1 Downlink Signalling

Based on Node B scheduling, UE needs to be informed about. the modulation and coding schemes, HARQ types (I / II or III), and redundancy version. In addition the user identification, resource allocation for the user and resource allocation period (one or more frames) and activation time should be considered.

Thus, downlink signalling requirements may be composed of: 

· Modulation and Coding Schemes (MCS)

· HARQ Type 

· Redundancy version

Additionally signalling elements to be considered may be composed of:

· UE-ID

· Resource ID

· Allocation period and activation time

There are different possibilities conceivable how to convey this information to the UE. One possibility is to define a separate new High Speed Physical Downlink Signalling Shared Channel (HS-PDSSCH) which is terminated in Node B. HS-PDSSCH may be configured for one or more users by higher layer signalling. It is also possible that variations of existing physical channels may be used, or that new physical channels may include transmission of signalling radio bearers.

The term HS-PDSSCH (High Speed Physical Downlink Signalling Shared Channel) is used in this document in order to illustrate possible concepts of a TDD HSDPA mechanism. It is out of the scope of this document to investigate details of this HS-PDSSCH. 

2.2 Uplink Signalling

The feedback information consists of ACK/NACK information for the HARQ mechanism and of measurement information. 

Possibly, UE may indicate a request for a certain modulation and coding scheme or a redundancy version for HARQ retransmission. There are different possibilities to convey the mentioned information to Node B. One possibility is to define a High Speed Physical Signalling Shared Channel (HS-PUSSCH). HS-PUSSCH is an uplink channel which is assigned to one UE for a period of time (one or more frames). It is also possible that variations of existing physical channels may be used, or that new physical channels may include transmission of signalling radio bearers.

The HS-PUSSCH may be allocated either

- with a fixed pre-defined relationship to HS-PDSSCH

or

- with a flexible assignment as signalled on HS-PDSSCH.

The term HS-PUSSCH (High Speed Physical Uplink Signalling Shared Channel) is used in this document in order to illustrate possible concepts of a TDD HSDPA mechanism. It is out of the scope of this document to investigate details of this HS-PUSSCH. 

3
Signalling and Data Transfer for HSDPA with HS-PDSSCH & HS-PUSSCH
Figure 1 shows an example of a possible basic mechanism for the TDD HSDPA functionality. It shows how the HS-PDSSCH may provide allocation information about the HS-PDSCH and the HS-PUSSCH. For this example, a fixed relationship of the HS-PDSSCH and HS-PUSSCH resources is assumed which is known to the UEs beforehand. 

Note that the figure is supposed to outline the basic mechanism. No care has been taken on possible UE limitation with respect to switching times between uplink and downlink.

1. All UEs listen to the HS-PDSSCH (High Speed Physical Downlink Signalling Shared Channel) in TS1 in frame 1.
2. The UE Id transmitted on the HS-PDSSCH addresses UE2. HS-PDSSCH informs UE 2 to receive downlink data on HS-DSCH in TS13 and TS14.
3. Because of the assumed pre-defined association between HS-PDSSCH and HS-PUSSCH, UE 2 is already informed about the allocation details for HS-PUSSCH for the feedback information. UE 2 acks or nacks the received data in TS 0 in frame 2 using the HS-PUSSCH. 

4. In frame 2 all UEs listen to the HS-PDSSCH in TS1.

5. The UE Id transmitted on the HS-PDSSCH addresses UE1. HS-PDSSCH informs UE1 to receive donwlink data on HS-DSCH in TS12, TS13 and TS14. 
6. UE 1 is already informed about the allocation details for HS-PUSSCH for the feedback information. UE 1 acks or nacks the received data on HS-PUSSCH in TS 0 in frame 3. 
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Figure1: Basic concept of TDD HSDPA Mechanism

The following message sequence chart in figure 2 shows an example for the HS-PDSCH operation with the related signalling. 

Conform to release 99 the RLC buffering is located in the SRNC. Since there is a buffer in Node B for the HARQ mechanism a flow control between SRNC/CRNC over the Iur Interface and CRNC/Node B over the Iub interface is necessary. 

The HS-control information as indicated in figure 2 is sent on HS-PDSSCH and contains the allocation for the HS-DSCH data transfer in downlink and for the uplink feedback information on HS-PUSSCH. The HS-PDSSCH may control the HS-DSCH for one or more users, for one or more frames. In figure 2, both UEs receive information on the HS-DSCH resource allocation and on the resources used for HS-PUSSCH. Depending on the required data rates UE1 and UE2 receive data on HS-DSCH in the same or in different frames. If the data on HS-DSCH has been received correctly, it is acknowledged by UE1 and UE2 using HS-PUSSCH. Otherwise, a NACK is sent on HS-PUSSCH.
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 Figure 2:  Signalling and Data Transmission for HSDPA

3 Conclusion

In this document, a signalling method to support HS-DSCH for TDD mode has been presented. 

It is proposed to incorporate this potential signalling method for HS-DSCH as described in sections 2-3 of this document into section 10 of TR 25.950.
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