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1. Introduction

There is a common understanding that memory ARQ techniques (Type II/III) can give considerable gain even though implementation is connected with an increased complexity in the receiver. Some simulation results have been provided in [1] and [2]. The work item of Hybrid ARQ Type II for Release 2000 has been accepted by RAN#7. RAN WG2 should discuss if this feature can be introduced for Release 00, in which we propose to decide about this feature equally for UTRA FDD and TDD mode.

This technique is primarily beneficial for high rate data services and therefore likely to be used in high end terminals. Herewith the DSCH can be seen as the physical channel that can support packet service in the downlink most efficiently. 

In this paper we propose, compared to ref [3],  an alternative signalling method for the DSCH that minimises the signalling overhead connected to this ARQ method. 

2. DSCH with an associated DCH

In Release 99 each user will have a low rate dedicated channel (DCH) in parallel to the downlink shared channel (DSCH). These channels have to be maintained for closed loop power control and  transport format indication. For the operation of adaptive antennas transmission of the DCH's is also essential. 

Figure 1 shows the timing relation of the DSCH with one mobile station (with a low rate DCH) that might get data on the DSCH when there is data to transmit to that user. The timing of the DSCH is known since it is synchronous to other common channels. The high rate channel (DSCH) will only be allocated on demand and is shared by several users. Transport format combination indicators (TFCI) on the DCH are used to indicate to the mobile station when there is data to be read on the DSCH (DSCH on/off) and what the transport format of the data is (e.g. spreading factor and data rate). So the data on the DSCH only needs to be decoded if there is data indicated by TFCI. The continuous DCH can, at the same time, be used to transport data (e.g. circuit switched or other delay constrained data) or signalling data. DSCH and DCH operate in an asynchronous manner as different DCH have different timing to each other, but the relative timing is known to the mobile station and the data can be decoded correctly.
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Figure 1: Timing relation between DCH frame and associated DSCH frame
These associated DCH's, for the sake of Layer 1 control information only, take a considerable part of the system capacity. The DSCH on the other side is free from any L1 control data and can provide high rate access.

3. Hybrid ARQ Type II

For Hybrid ARQ Type II the sequence number is often encoded in the PDU header or by stealing bits in the data part and transmitting together with the PDU. If the PDU is corrupted it is likely that also the header is destroyed. Therefore the coding has to be done with a lower coding rate to allow the Sequence Number (SN) to be read even when the data is erroneous. That means that there will be a large coding overhead to ensure reliable transmission of the sequence number. To ensure that the SN is correct a CRC parity check can be applied, but reliable CRC over few bits is not very efficient. In general, besides the standardisation efforts connected to it,  the signalling overhead and receiver complexity (particular memory requirements) prevented this technique from being used in Release 99.

4. Proposal

We see Hybrid ARQ in connection with the DSCH as one major application for this ARQ technique. Care should be taken to design an efficient signalling of the sequence numbers. As described in [3] RACH and FACH are not practical to send the sequence numbers for UTRA FDD mode. 

In contrast to [3] it should also be considered whether the redundancy version can be provided by an internal counter and not be signalled. 

For the DSCH we propose to send the PDU sequence number information for ARQ packet combining as DCCH on the associated DCH's. That would ensure that the signalling can be completely separated from the data stream allowing the current PDU format on the DTCH as well as the mapping onto the DSCH to be maintained. Furthermore the UE complexity will benefit since less memory for storing soft decision values will be needed if the SN's are known earlier.   

This option has several advantages that should be discussed, as:

· SN's can be sent together with the bandwidth allocation method and existing DCH can be reused by this signalling method. System load offered by a low rate DCH should be sufficient for the transport of the sequence numbers. 

· overhead for Layer 1 control information and Sequence number information is combined and thus reduced

· Implementation complexity in the receiver can be reduced when the SN's are known before the PDU's can be decoded. 

· RLC PDU format and mapping for DSCH is unchanged compared to Hybrid ARQ Type I. 

· the SN's on the DCH easily identifies whether incremental redundancy is used or not before the PDU's are received. By this once again receiver complexity is decreased. Incremental redundancy can easily be switched on/off (e.g. when the receiver runs out of memory). 

· all SN's for a DSCH frame can be combined and the information bits can be compressed (instead of sending each SN in the PDU header). If there are many PDU's in a frame this will give a very large reduction in the data to be signalled. 

· fits well into the concept of keeping the DSCH free from control data and providing signalling information on the DCH that point to the data on the next frame of the DSCH (as TFCI identifies the transport format on the DSCH)

· SN's have to have a higher reliability (FEC) than the PDU's. The separate control of SN BER can easier be controlled on a separate physical channel. 

· SN's can be sent on the same channel for DSCH/DCH as well as DCH only transmission 

5. Conclusion

This input paper shall contribute to the discussion about Hybrid ARQ Type II. This technique is seen as beneficial to increase the system capacity particularly in the downlink. 

For DSCH transmission we would like to ask RAN WG2 to consider the option of signalling the sequence numbers for Hybrid ARQ Type II via the associated DCH that is already used for closed loop power control and to identify the transport format on the DSCH. That would significantly decrease the signalling overhead and easy the implementation of Hybrid ARQ Type II. 

References 

[1] Additional information on Link Adaptation and ARQ Type II/III, Panasonic, R1-99890

[2] Hybrid ARQ techniques for efficient support of packet data, Panasonic, R1-99061

[3] Signalling methods for Hybrid ARQ Type II, Siemens, R2-000833

_1011441321.doc






















TDSCH







Associated DSCH frame







TDCH







DCH frame
















