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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 presented [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.

This document considers the HSDPA related signalling and data transfer. Modelling of the Node B internal L1 / L2 interface is illustrated, including necessary primitives and related parameters. Message sequences are presented to illustrate the actions between physical layer and MAC-hs in Node B.

For the signalling concept, it is assumed that downlink signalling for HS-DSCH is done on a newly defined High Speed Physical Downlink Control Channel (HS-PDCCH) and uplink feedback signalling is done on a newly defined High Speed Physical Uplink Control Channel (HS-PUCCH), see [2] and [3].

2 Additional Primitives between Layer 1 and 2 for HSDPA

According to the HSDPA architecture, HSDPA related signalling and data transfer, additional 

primitives compared to Rel99 between Layer1 and Layer2 are required. The primitives between Layer1 and Layer2 that are already defined in Rel99 can be re-used without requiring any changes. 

In the following the new primitives between Layer1 and Layer2 for HSDPA are defined. 

PHY-Sig-Data-REQ

The PHY-Sig-Data-REQ primitive is used to request the physical layer for transmission of signalling that is associated to the HS-DSCH. The PHY-Sig-Data-REQ is submitted when associated signalling for the HS-PDSCH is required, either in downlink on HS-PDCCH or in uplink on HS-PUCCH.

PHY-Sig-Data-IND

The PHY-Sig-Data-IND primitive is used to indicate the arrival of signalling that is associated to the HS-DSCH to MAC-hs. The PHY-Sig-Data-IND  is submitted if signalling associated to the HS-DSCH needs to be passed from the physical layer to MAC-hs, either in downlink on HS-PDCCH or in uplink on HS-PUCCH.

.

PHY-Config-REQ

The PHY-Config-REQ primitive is used to configure the physical layer. The PHY-Config-REQ is submitted each time if there is data to transmit or to receive on HS-DSCH. 

Table 1 gives an overview of the primitives and the related parameters. For more details with respect to the signalling requirements reflected in the downlink allocation and uplink feedback messages refer to [3]. 

Generic Name
Parameters

PHY-Sig-Data-REQ
DL: 

· SFN

· Allocation message in DL (HS-UE ID, DL Resource ID, UL Resource ID for HS_PUCCH, MCS, Redundancy Version, ...)

UL:

· Feedback message in UL (ACK/NACK, Measurement results (Buffer status, SIR, etc.), ...)



PHY-Sig-Data-IND
DL: 

· Allocation message in DL (HS-UE ID, DL Resource ID, UL Resource ID for HS_PUCCH, MCS, Redundancy Version, ...)

UL:

· Feedback message in UL (ACK/NACK, Measurement results (Buffer status, SIR, etc.), ...)



PHY-Config-REQ
· MCS

· DL Resource ID



Table 1: Additional primitives between layer1 and layer2 and related parameters

3 Signalling and Data Transfer for HSDPA

Figure 1 illustrates HSDPA related signalling and data transfer as well as the interactions between physical layer and MAC-hs in Node B. Mainly, the message sequences between the Layer 2 and the Physical Layer are considered. The High Speed Physical Downlink Control Channel (HS-PDCCH) is a separate signalling channel for HS-DSCH signalling in downlink. The High Speed Physical Uplink Control Channel (HS-PUCCH) is a separate signalling channel for feedback information in uplink. 

The Iur and Iub impacts of this signalling concept are out of the scope of this contribution. 

It is assumed that certain parameters need to be pre-configured before HSDPA transmission can start. For example, resource IDs and HS-UE IDs must be pre-configured and both Node B and UE must be informed about them when setting up the HS-DSCH. Furthermore, the applied HARQ scheme including intended amount of retransmissions, etc. needs to be determined. This pre-configuration may be done during radio bearer set up.

MAC-hs functionality includes scheduling, buffering, handling of the retransmission protocol (HARQ), MCS and TFC selection, see [4]. 

MAC-hs generates the allocation message in downlink to be sent on HS-PDCCH when required. The related parameters of the allocation message are set according to the signalling requirements. For more details refer to [3]. In order to assign the HS-DSCH to an UE the allocation message is transmitted over the HS-PDCCH . After receiving the HS-PDCCH, the Layer1 in the UE passes the allocation message to the UE-MAC-hs. The MAC-hs in the UE evaluates the received message. Both MAC-hs in the Node B and in the UE configure the layer1 by the newly defined primitive ‘PHY-Config-REQ’.

Primitives PHY-Data-REQ and PHY-Data-IND for support of HS-DSCH transmission and reception remain unchanged compared to Rel99.

If HS-PDSCH is received in the UE L1, UE MAC-hs evaluates the CRC result for the received TBS passed to MAC from L1 and decides to send an ACK or a NACK. 

MAC-hs passes the feedback message in UL (containing ACK/NACK and measurement results) to be sent on HS-PUCCH to Layer 1. 

The received feedback information is evaluated by the HARQ entity in the UTRAN MAC-hs. 

The figure shows only the case that the sent data is correctly received. The correctly received data is transferred to the RLC in UE. 
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Figure 1:   Signalling and Data Transmission for HSDPA
4 Conclusion

In this document, a proposal for the TDD HSDPA related signalling and data transfer has been presented. The  message sequences illustrate the interactions between physical layer and MAC-hs in Node B. Three new primitives and related parameters for modelling the L1 / L2 interface and the HSDPA signalling and data transfer were proposed. The already defined primitives in Rel99 stay unchanged.

5 Proposal

It is proposed to discuss the L1 / L2 interface modelling including proposed primitives and the associated signalling concept described in this document and to capture it as working assumption for HSDPA TDD Mode. 
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