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Enhanced Up A/Gn alternative: 
Packet Flow Control Procedures

1 Introduction

This contribution is intended to describe in the enhanced Up A/Gn alternative the packet flow control procedures. These procedures are intended to provide the same services as the packet flow control procedures defined for GAN in 3GPP TS 43.318. 

2 Discussion

In GAN networks the 3GPP TS 43.318 defines downlink and uplink flow control procedures between the MS and the GAN (Up interface). Based on these procedures, the GANC is able to trigger standard Gb interface flow control procedures towards core network.

It is proposed in the enhanced Up A/Gn alternative to define an equivalent interface between the MS and the E-GANC, nevertheless the Gn interface does not provide flow control procedures as the Gb interface does. As a consequence, the E-GANC performs the flow control, as a SGSN would do on Gb interface (e.g. adjust the data rate).

2.1 MS Initiated Downlink Flow Control 

The principle of the MS Initiated Downlink Flow Control is that the MS sends to the E-GANC flow control parameters, which allow the E-GANC to adjust its data rate towards the MS for a given PDP context (e.g. NSAPI).

The following figure illustrates the message flow involved in the normal case when the MS sends an E-GAN flow control request to the E-GANC as an indication that the MS is not able to handle current data rate. 
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Figure 39: Downlink Flow Control

1.
The MS detects a flow control condition related to the downlink data traffic.

2.
The MS constructs a flow control request message (GA-SM FC REQ) that is sent to the E-GANC and starts a GA-SM downlink flow control timer to continue monitoring the flow control condition. The message includes the flow control adjustment IE to specify the required data rate correction.

3.
Upon receiving the indication, the E-GANC calculates adjusted flow control parameters for the MS to reduce the downlink data rate for the MS.

4.
Upon the expiry of the GA-SM downlink flow control timer, the MS evaluates the flow control condition and if it has not been resolved, calculates the adjustment again and forwards another request to the E-GANC.

5.
The E-GANC re-adjusts the downlink data rate for the MS.

6.
The GA-SM downlink flow control timer expires again.

7.
Steps 4 to 6 are repeated until the flow control condition is resolved.

2.2 
Uplink Flow Control

The principle of the Uplink Flow Control is that the E-GANC sends to the MS flow control parameters, which guide the MS on sending of data towards the E-GANC.

The following figure illustrates the message flow involved in the normal case when the E-GANC initiates E-GAN flow control procedure when it is not able to handle current uplink data rate.
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Figure 40: Uplink Flow Control

1.
The E-GANC detects a flow control condition related to the uplink data traffic associated with a specific MS for a given PDP context.

2.
The E-GANC constructs a flow control request message (GA-SM-FC-REQ) that is sent to the MS and starts a timer to continue monitoring the flow control condition. The message includes the flow control adjustment IE to specify the required data rate correction. Upon receiving the message, the MS adjusts the uplink data rate accordingly.

3.
After the timer expires, the E-GANC evaluates the flow control condition and if it has not been resolved, calculates the adjustment again and forwards another request to the MS.

4.
The E-GANC timer expires again. The E-GANC evaluates the flow control condition and determines that the condition has been resolved. Based on the E-GANC algorithm that is implemented, it may gradually increase the uplink data rate using the same GA-SM-FC-REQ message.

5.
The flow control condition does not exist any more and the procedure is complete.

3 Conclusions

It is proposed to include the above text in the Technical Report in a sub-section “Packet Flow Control procedures” in section 5.2.1.4 “Affected procedures”.
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