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RLC Toolbox

1 Introduction

This document discusses a RLC toolbox concept. Instead of specifying one possible protocol configuration, the toolbox specifies a number of basic functions. These functions can then be combined in different ways in order to get a complete and functional protocol. How to combine the different functions is signalled by RRC, before setting up a new RLC entity.

The advantage with such an approach is that we get a flexible protocol that could easily adapt to the different situations that could occur in a multi-service system. In this document we only propose to use the toolbox concept for the acknowledged mode RLC entities, but the concept may also be useful for the other modes. Further, the document mainly concentrates on functions for the ARQ mechanism, but of course other functions could be added to the toolbox, e.g. payload unit concept.

2 RLC toolbox concept for acknowledged mode RLC entities

This section describes the different functions included in the RLC toolbox for acknowledged mode entities. The functions have been divided into two groups, transmitting side functions and receiving side functions. All functions have to be supported by the UE. The presence field rather indicates if the function is mandatory or optional to be used for each acknowledged mode entity. No explicit signalling is needed if the function is mandatory.

2.1 Transmitting side functions

2.1.1 When to poll

It is optional to apply a polling mechanism on transmitter side. If a polling mechanism is applied, Table 1 below summerizes the functions that control when the transmitter should poll the peer entity for a status report.

Table 1. List of functions that control when to poll the receiver for a status report.

Trigger
Presence

Last PDU in buffer.
Mandatory

Poll timer.
Mandatory

Every X PDU.
Optional

Every X SDU.
Optional

X% of transmission window.
Optional

Timer based.
Optional

Tprohibit
Optional

2.1.1.1 Last PDU in buffer

The transmitting side polls the peer entity for a status report, when the last PDU in the transmission buffer is transmitted. This function is mandatory for the transmitting side, if polling should be applied. 

2.1.1.2 Poll timer

The poll timer is started when a poll is transmitted to the peer entity and if no status report has been received before the poll timer expires a new poll is transmitted to the receiver. The value of the timer is signalled by RRC. This function is mandatory for the transmitting side, if polling should be applied.

2.1.1.3 
2.1.1.4 Every X PDU

The transmitting side polls the peer entity for a status report every X PDU. The value of X is signalled by RRC. This function is optional for the transmitting side.

2.1.1.5 Every X SDU

The transmitting side polls the peer entity for a status report every X SDU. The value of X is signalled by RRC. This function is optional for the transmitting side.

2.1.1.6 X% of transmission window

The transmitting side polls the peer entity for a status report when it has reached X % of the transmission window. The value of X is signalled by RRC. This function is optional for the transmitting side.

2.1.1.7 Timer based

The transmitting side polls the peer entity for a status report periodically. The value of the time period is signalled by RRC. The function is optional for the transmitting side.

2.1.1.8 Tprohibit
This function controls how often the transmitting side is allowed to poll the peer entity. The Tprohibit is started when a poll is transmitted to the peer entity. As long as the timer is running the transmitting side is not allowed to poll the peer entity. The value of the timer is signalled by RRC. This function is optional for the transmitting side.

2.1.2 How to react upon a status report

Table 2 below summerizes the functions that control how to react upon a status report. 

Table 2. List of functions that control how to react upon a status report.

Trigger
Presence

Adjust transmission window.
Mandatory

Retransmit PDUs.
Mandatory

Plausibility check.
Optional

2.1.2.1 Adjust transmission window

The transmission window should be updated according to the received status report. It is mandatory for the transmitting side to support this function.

2.1.2.2 Retransmit AM PDUs

This function retransmits the AM PDUs that are requested by the status report. If no plausibility check is applied, the PDUs shall be retransmitted immediately and have higher priority than new AM PDUs. This function is mandatory for the transmitting side.

2.1.2.3 Plausibility check

This function checks whether the contents of a status report  is reasonable or not. It can prohibit or delay retransmissions requested by a status report. For example, the status report could contain negative acknowledgements of  PDUs which may not had arrived at the receiver before the status report was transmitted. The transmitter should not retransmit these PDUs. This function is optional for the transmitting side.

2.2 Receiving side functions

2.2.1 How to react upon a poll

The receiving side should send a status report if it receives a poll. It should send the status report immediately, except when the EPC is running. If the EPC is used and it is running the status report should be transmitted after the EPC has expired. This function is mandatory for the receiving side.

2.2.2 When to send a status report

Table 3 below summerizes the functions that control when to send a status report. 

Table 3 List of functions that control when to send a status report.

Trigger
Presence

Reception of poll.
Mandatory

EPC
Optional

Detection of missing PDU(s).
Optional

Every X SDU.
Optional

Every X PDU.
Optional

X% of receiving window.
Optional

Timer based.
Optional

Tprohibit
Optional

2.2.2.1 Reception of poll

The receiving side sends a status report to the peer entity upon reception of a poll, see section 2.2.1. The status report should be transmitted immediately, except when the EPC is running. If the EPC is used and it is running the status report should be transmitted after the EPC has expired. This function is mandatory for the receiving side.

2.2.2.2 EPC

The EPC is started when a status report is transmitted to the peer entity. If not all AM PDUs requested for retransmission have been received before the EPC has expired a new status report is transmitted to the peer entity. A more detailed description of the EPC mechanism is given in [1]. This function is optional for the receiving side.

2.2.2.3 Detection of missing PDU(s)

The receiving side sends a status report to the peer entity upon detection of missing AM PDU(s). The status report should be transmitted immediately, except when the EPC is running. If the EPC is used and it is running the status report should be transmitted after the EPC has expired. This function is optional for the receiving side.

2.2.2.4 Every X SDU

The receiving side sends a status report to its peer entity every X PDU. The value of X is signalled by RRC. This function is optional for the receiving side.

2.2.2.5 Every X PDU

The receiving side sends a status report to its peer entity every X SDU. The value of X is signalled by RRC. This function is optional for the receiving side.

2.2.2.6 X% of receiving window

The receiving side sends a status report when X % of the transmission window has been reached. The value of X is signalled by RRC. This function is optional for the receiving side.

2.2.2.7 Timer based

The receiving side sends a status report periodically to the peer entity. The value of the time period is signalled by RRC. The function is optional for the receiving side.

2.2.2.8 Tprohibit 

This function controls how often the receiving side is allowed to send status reports the peer entity. The Tprohibit is started when a status report is transmitted to the peer entity. As long as the timer is running the receiving side is not allowed to send a status reports to the peer entity. The value of the timer is signalled by RRC. This function is optional for the receiving side.

3 Examples of usage of the toolbox

3.1 Current retransmission scheme in S2.22 

Following settings have to be signalled by RRC in order to achieve the current retransmission scheme in S2.22 [2]:

1. Polling should be used.

2. Poll the peer entity every SDU (X=1).

3. Tprohibit should be used on the transmitting side.

4. Send status report upon detection of missing PDU(s). The status report should be transmitted immediately.

Following functions are implicitly given since they are mandatory:

1. Poll when the last PDU in the transmitter buffer is transmitted.

2. Poll timer should be used.

3. The transmitting side should adjust the transmission window according to the status reports.

4. The transmitting side should retransmit AM PDUs according to the status reports.

5. The receiving side should reply immediately with a status report when receiving a poll.

3.2 Retransmission scheme using the EPC mechanism

Following settings have to be signalled by RRC in order to achieve the retransmission scheme described in [1]:

1. Polling should be used.

2. Poll when the transmitting side has reached X% of the transmission window.

3. The receiving side should use the EPC mechanism.

4. Send status report upon detection of missing PDU(s). The status report should be transmitted immediately, except when EPC is running.

Following functions are implicitly given since they are mandatory:

1. Poll when the last PDU in the transmitter buffer is transmitted.

2. Poll timer should be used.

3. The transmitting side should adjust the transmission window according to the status reports.

4. The transmitting side should retransmit AM PDUs according to the status reports.

5. The receiving side should reply immediately with a status report when receiving a poll, except when the EPC is running.

4 Proposal

It is proposed that the RLC toolbox concept gets accepted and that S2.22 [2] specifies the different functions that should be supported by the RLC toolbox and that RRC signals the settings of each function. Further, we propose to use section 2 as a basis when specifying the toolbox for acknowledged mode RLC entities.
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