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· When to a MS PFC flow control is applied data transfer is stopped until a FLOW-CONTROL-BVC is received 

· When a new PDP context is created and PFC flow control is active that PFC is locked until a FLOW-CONTROL-BVC is received. It is no more possible for the SGSN to utilize the DOWNLOAD-BSS-PFC procedure because it is not possible for the SGSN to send data with this PFI to the BSS and the BSS is unaware that it should sent a FLOW-CONTROL-BVC .
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8.2.3.2
Flow Control Conformance Definition

A BSSGP flow control algorithm shall be implemented in the SGSN. The BSSGP flow control conformance algorithm is defined in figure 8.2.

The conformance definition is used to decide which LLC-PDUs are conforming to the flow to the PFC of an MS, to an MS or in a BSSGP virtual connection (BVC) over the Gb interface. The conformance definition should not be interpreted as the required implementation algorithm, as the SGSN manufacturer may use any algorithm as long as the operation of the BSSGP flow control does not violate the objectives of compliant BVCs or MSs or PFC. That is, the SGSN shall never transmit more data than can be accommodated within the BSS buffer for a BVC or individual MS or for a given PFC of an MS.
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Figure 8.2: Conformance Definition Algorithm for BSSGP Flow Control

The variables used by the algorithm are:

-
Bmax Bucket Size. Set by the BSS for each cell and each mobile station and optionally for each PFC of an MS. Bmax shall be large enough to accommodate at least one LLC-PDU;

-
R
leak rate of the bucket;

-
B
bucket counter;

-
B*
predicted value of the bucket counter;

-
L(p)
length of LLC-PDU p;

-
Tp
the time that the last LLC-PDU p was transferred; and

-
Tc
arrival time of LLC-PDU p.

The initial conditions of these variables in the SGSN are:

-
Bmax = 0 for BVCs or MSs. For BVCs, this value is valid until Bmax is received in the FLOW-CONTROL-BVC. For MSs, this value is valid until Bmax_default_ MS is received in the FLOW-CONTROL-BVC message. Thereafter, sub-clause 8.2.3.6, shall apply;

-
Bmax = 0 for PFCs if the maximum bucket size of the BVC  for the cell in which the PFC is running is 0. Thereafter, Bmax for a PFC shall not be greater than Bmax of the corresponding MS until PFC flow control applies for the PFC. As long as PFC flow control applies, Bmax shall then not be greater than the value of Bmax provided in the latest valid FLOW-CONTROL-PFC message;

-
R = 0 for BVC or MSs. For a BVC, this value is valid until a FLOW-CONTROL-BVC message is received. For an MS, this value is valid until a FLOW-CONTROL-BVC message is received. Thereafter, sub-clause 8.2.3.6 shall apply;

-
R = 0 for PFCs if the leak rate of the BVC  for the cell in which the PFC is running is 0. Thereafter, R for a PFC shall not be greater than R of the corresponding MS until PFC flow control applies for the PFC. As long as PFC flow control applies, R shall then not be greater than the value of R provided in the latest valid FLOW-CONTROL-PFC message;

-
B = 0 (the bucket is empty); and Tp = the current time for the first LLC-PDU.

The SGSN shall not transmit a LLC-PDU on a BVC until a FLOW-CONTROL-BVC message is received from the BSS for that BVC.

When a LLC-PDU p arrives at current time Tc, the variable B* is set to the predicted bucket size if the LLC-PDU were to be transferred to the BSS. This is given by the previous bucket size plus the new LLC-PDU size, B* = B + L(p), less the amount that the bucket will have leaked away since the last compliant LLC-PDU, R x (Tc - Tp). If this is less than L(p) then the LLC-PDU is compliant and the bucket size B is reset to L(p) and the LLC-PDU is passed. When a compliant LLC-PDU is passed the last LLC-PDU transfer time is set to the current time, Tp = Tc.

If the bucket has not completely leaked away then the bucket has to be checked to see if the limit Bmax is going to be exceeded, B* > Bmax. If the limit is exceeded then the LLC-PDU is non compliant and is delayed for some time period, and no updates are done on the variables. If the bucket limit Bmax is not exceeded then the LLC-PDU is compliant and the bucket counter (B) is set equal to the value of B*. When a conforming LLC-PDU is passed then the last LLC-PDU transfer time is set to the current time, Tp = Tc.

On receipt of a FLUSH-LL-ACK PDU by the SGSN, indicating that the LLC-PDU(s) associated with the old BVC have been "deleted", the SGSN should update the value of the bucket counter (B) for the MS and for the old BVC, B = max (B - N, 0). N is provided by FLUSH-LL-ACK PDU, indicating the number of octets deleted by the BSS.

On receipt of a FLUSH-LL-ACK PDU by the SGSN, indicating that the LLC-PDU(s) associated with the old BVC have been "transferred" within the NSE, the SGSN should update the value of the bucket counter (B) for the old BVC, B = max (B - N, 0). The value of B for the new BVC should also be updated, B = min (B + N, Bmax). N is provided by FLUSH-LL-ACK PDU, indicating the number of octets transferred by the BSS.

On receipt of a LLC-DISCARDED PDU by the SGSN, indicating that the LLC-PDU(s) associated with the MS or the PFC of an MS have been locally deleted by the BSS, the SGSN should update the value of the bucket counter (B) for the MS or the PFC and for the BVC, B = max (B - N, 0). N is provided by LLC-DISCARDED PDU, indicating the number of octets deleted by the BSS.

The BSS may update the values of Bmax and R within the SGSN at any time by transmitting a new Flow Control PDU containing the new Bmax and R values. The variables B, B*, Tp and Tc are local to the SGSN and are not affected by the reception of a Flow-Control-BVC or Flow Control-MS PDU.

If the Current Bucket Level (CBL) feature is negotiated, the SGSN shall update the variable B based upon the Bucket_Full_Ratio information element received in the Flow Control PDU. During the time period when SGSN does not receive a Flow Control PDU, it shall continue computing the bucket counter (B) as defined above.
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