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1.  Introduction

This paper contains some elementary proposals for the operation of the packet data RLC when the packet data ARQ protocol can be classed as type II.

2.  Proposals

The proposals made here relate to RLC operating with type II/III ARQ. By this is meant any ARQ scheme where a PDU has a number of versions, for example version 1 containing a low level of FEC coding and version 2 containing additional parity bits, and the retransmission procedure requires the combining of two or more versions in the physical layer before CRC checking (which also takes place within the physical layer).

Type II/III ARQ places a different set of requirements on the operation of the packet data RLC than does type I ARQ. The following contains proposals for some aspects of RLC operation when type II/II ARQ is employed.

ARQ Mechanism

The ARQ mechanism is taken to be selective repeat ARQ managed by RLC in the UTRAN and in the UE. The receiving RLC is responsible for detecting what has not been received and reporting this to the UTRAN.

The retransmission unit ( and unit for physical layer combining) is assumed here to be an RLC PDU.

PDU Numbering

RLC PDUs should be sequentially numbered modulo N, where N is not yet defined. Associated with each PDU will be two or more versions, corresponding to the versions of the PDU that are sent on first transmission, on first retransmission and so forth. 

PDU numbers would be allocated sequentially to blocks of data by the source RLC. However, in contrast to type I ARQ the PDU number need not be encapsulated in the RLC PDU. This is because, for type II and III the identity of the data being transmitted must be signalled externally to the PDUs. In the case of type I ARQ external signalling is not required and the sequence indication for the data (PDU number) can be carried internally.

Control of What is Sent

Whilst the RRC and/ or MAC will decide when an RLC can send data it is the RLC that determines what data will be sent. In contrast to the proposals made for type I ARQ (SMG2 UMTS L23 TDoc 314/98) it is here proposed that for type II ARQ it shall be the UTRAN RLC (either transmitting in the case of downlink transfer or receiving in the case of uplink transfer) that selects what is sent (or resent). This is proposed because it enables the list of packets that are to be transmitted (or received) to be signalled always on a downlink signalling channel, perhaps most efficiently in conjunction with the resource allocation. This avoids the need for an uplink signalling channel for signalling what is being sent when uplink data transfers are made which would be the case if the source always determined what to send.

The signalling exchange would always take the form:-

Allocation and PDU/version list (downlink)

Data Transfer (downlink or uplink)

Acknowledgement (uplink)

Acknowledgement signals are only required for downlink transfers and could be made at the end of the allocation period and, possibly, at intermediate intervals also.

Transmitting RLC

If the transmitting RLC is in the UTRAN it will, when it is allocated resources, select which PDUs are to be sent and their version numbers (first, second, …, nth transmission attempt). This will then be signalled to the receiving RLC. The temporary storage pending retransmission will be held in the physical layer and so the relationship between the RLC and the physical layer will be different from the type I case.

If the transmitting RLC is in the UTRAN then it will be instructed what PDUs and what version numbers to send. The UTRAN receiving RLC will have selected what is to be sent when the resource allocation was made. This will have been  signalled to the UE. Versions of the PDU held pending retransmission will have been stored in the physical layer and this will be instructed by RLC what and in which order to transmit.

Receiving RLC

The receiving RLC will have been instructed what is being sent and this will be translated into instructions to the physical layer as to what newly received data is to be combined with what old data before CRC testing. Where PDUs are correctly received they will be transferred to the RLC which in the case of a receiver in the UE will be signalled in the uplink acknowledgement message.

Limiting the Number of Retransmissions

It is proposed that it is desirable that it should be possible to limit the number of retransmission attempts that are made for a particular PDU. It is proposed that the decision to abandon will be made by the UTRAN RLC that is completing the scheduling task. The UE must be informed so that the physical layer storage occupied pending further transmissions or reception combining can be freed.

3.  Conclusions

This paper contains a number of proposals for the operation of the packet data RLC when the ARQ protocol can be classed as type II. They do not fully specify how the RLC would operate but they do provide a framework from which a protocol could be derived. The intention of the paper is to initiate discussion relating to RLC operation.

