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Introduction

At the last meeting the RLC window size range was changed from [0, 212-1] to [1, 212-1] (see 25.322 CR 44r2). The possibility to use the Window Size value 0 to perform flow control at RLC level was shortly discussed. It was suggested that RLC Suspend/Resume procedure could be used instead. The purpose of this contribution is to show that RLC Suspend/Resume procedure may not be adequate to perform flow control.

Discussion

Flow Control is one of the functions of RLC protocol, as stated in Section 5 of TS 25.322v3.3.0. Flow control is used to mitigate data congestion in the core network or in the receiving entity of the data communication. If a transit node or a terminal node is not able to handle the amount of data it is receiving, the flow control algorithm will try to reduce or temporary stop the data flow, until the congestion event is resolved. It is our understanding that the flow control scheme in RLC will not be standardised by 3GPP, but the RLC toolbox will provide all the necessary means to implement efficient flow control schemes.

With the current version of the specifications the receiving RLC AM entity can implement flow control by reducing the Tx window size using the Window Size super-field. The minimum value allowed is 1, which is equivalent to a “stop and go” scheme. If the receiving RLC AM entity wants to further reduce the data flow, it has to suspend the Tx RLC AM entity. In order to suspend the peer RLC AM entity, the receiving entity has to communicate with the local RRC entity (no primitive is defined for this) and ask to send an RRC message (RADIO BEARER RECONFIGURATION) over the air to the peer RRC entity. This RRC entity will then suspend the Tx RLC entity by sending a CRLC-SUSPEND-Req primitive.

The scheme outlined above may work only if the receiving RLC AM entity is in UTRAN. If it is in the UE, the latter has no means to suspend the transmitting entity, since RADIO BEARER RECONFIGURATION can only be sent by UTRAN.

We have considered two alternative solutions:

Alternative 1. A new RRC message and corresponding procedures are defined to allow the UE to suspend a Downlink RB. Moreover a new control RLC primitive is defined so that a receiving RLC entity can ask the local RRC entity to suspend the corresponding RB of the peer entity.

Alternative 2. The range for the RLC window size is changed back to [0, 212-1]. In this case the receiving RLC entity can perform a very efficient flow control by setting the Tx window size to 0.

Alternative 2 has many advantages over alternative 1: 

· Lower latency, which is important for high data rate transmissions

· Lower complexity

· Least amount of changes to the Specifications

Proposal

It is here proposed to reintroduce the old range [0, 212-1] for the RLC window size. The 25.322 Change Request is attached. 

Note that there is no need to change the RRC Protocol Specification (TS 25.331) because in that case the Information Element “RLC Info” indicates the initial value for the window size and there is no reason to initialise a RLC entity with a window size of 0.
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9.2.2.11.3
The Window Size super-field

The ‘Window Size’ super-field consists of a type identifier (WINDOW) and a window size number (WSN) as shown in Figure 9.10 below. The receiver is always allowed to change the Tx window size of the peer entity during a connection, but the maximum allowed value is given by RRC configuration. The Rx window of the receiver is not changed.

Type = WINDOW

WSN

Figure 9.10: The WINDOW fields in a STATUS PDU

WSN

Length: 12 bits

The allowed Tx window size to be used by the transmitter. The range of the window size is [0, 212-1]. The Tx_Window_Size parameter is set equal to WSN upon reception of this SUFI.
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