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8.2.3
Flow Control of Traffic from an SGSN to BSS
8.2.3.1
Control of the downlink throughput by the SGSN
The principle of the BSSGP flow control procedures is that the BSS sends to the SGSN flow control parameters which allow the SGSN to locally control its transmission output in the SGSN to BSS direction. The SGSN shall perform flow control on each BVC and on each MS. The flow control is performed on each LLC-PDU first by the MS flow control mechanism and then by the BVC flow control mechanism. If the LLC-PDU is passed by the individual MS flow control, the SGSN then applies the BVC flow control to the LLC-PDU. If an LLC-PDU is passed by both flow control mechanisms, the entire LLC-PDU is delivered to the Network Services for transmission to the BSS (see figure 8.1).
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Figure 8.1: BVC Flow control

The flow control parameters sent by the BSS to the SGSN consist of the following information:

-
the bucket size (Bmax) for a given BVC or MS in the downlink direction; and

· the bucket leak rate (R) for a given BVC or MS in the downlink direction; and
· the percent bucket full for a given BVC or MS in the downlink direction.
The SGSN shall perform flow control on an individual MS using SGSN determined values of Bmax and R unless it receives a FLOW-CONTROL-MS message from the BSS regarding that MS. The SGSN shall continue to perform flow control for a particular MS using the Bmax and R values received from the BSS for at least Th seconds after receiving a FLOW-CONTROL-MS message from the BSS regarding that MS. When timer Th has expired or when the MS changes cells, the SGSN may reinitialise the SGSN internal flow control variables for that MS and begin to use SGSN generated values for Bmax and R.

The BSSGP flow control model is the algorithm shown in Figure 8.2. The model of the algorithm is that an LLC-PDU is passed by the algorithm as long as the bucket counter (B) plus the length of the LLC-PDU does not exceed the bucket size Bmax. When the LLC-PDU is passed, the LLC-PDU length is added to B. Any PDU not transmitted is delayed until B plus the LLC-PDU length is less than Bmax.

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 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. That is, the SGSN shall never transmit more data than can be accommodated within the BSS buffer for a BVC or individual 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. 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, 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, subclause 
"Condition of Bmax for MS after Initial Flow-Control-BVC", shall apply;

-
R
= 0. 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, subclause "Condition of Bmax 
for MS after Initial Flow-Control-BVC", shall apply;

-
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 * (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 have been locally deleted by the BSS, the SGSN should update the value of the bucket counter (B) for the MS 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*, 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.
On receipt of a Flow Control PDU, the SGSN shall update the variable B based upon the Percent_Bucket_Full information element. During the time period when SGSN does not receive a Flow Control PDU, it shall continue computing the bucket counter (B) as defined above.
8.2.3.3
Response time within the SGSN to flow control messages
Upon reception of flow control requests from a BSS, the SGSN shall modify its downlink transmission as instructed within 100 ms.

8.2.3.4
Frequency of sending BVC or MS Flow Control PDUs
The rate at which the BSS is allowed to send flow control messages for a given BVC or MS is limited and defined by the following rule: the BSS may send a new Flow Control PDU every C seconds, where C is a value which is pre‑defined and common to the BSS and SGSN.

If the BSS detects a missing FLOW-CONTROL-ACK from the SGSN and the condition which causes the sending of a FLOW-CONTROL PDU still remains, the FLOW-CONTROL PDU may be retransmitted immediately. In this case the BSS may violate the repetition rate defined by the C value.

8.2.3.5
FLOW-CONTROL PDUs
Based on the criteria for flow control, a BSS shall send to an SGSN a FLOW-CONTROL PDU containing a list of IEs.

For BVC Flow Control, the following information is sent:

-
the maximum bucket size (Bmax) for the BVC on the Gb Interface;

· the leak rate parameter (R) to be applied to the bucket;
· the percent bucket full to resynchronize the bucket counter for the BVC;
-
the default MS bucket size (Bmax_default_MS); 

-
the default MS leak rate (R_default_MS); and

-
the optional measurement of the delay for PDU delivery inside that BVC.

For MS Flow Control, the following information is sent:

-
the TLLI identifying the MS;

-
the maximum bucket size (Bmax) for this MS on the Gb interface; and

· the leak rate parameter (R) to be applied to the bucket;

· the percent bucket full to resynchronize the bucket counter for the MS
8.2.3.6
Condition of Bmax for MS after Initial Flow-Control-BVC
The SGSN may use the following (informative) equation to generate an initial bucket size, Bmax, for an MS.


Bmax (bits) = min 
(R_default_MS for 1 sec, 72000, max MS throughput for 1 sec,  (max MS throughput for 

1sec + current throughput of all other MSs in the cell for 1 sec) / number of MSs in the cell)
where, the number of MSs in the cell includes the MS being added.

Under no circumstance shall the SGSN use a value of Bmax greater than Bmax_default_MS for an MS unless it receives a Flow-Control-MS message from the BSS for that MS.

The SGSN shall not use a leak rate (R) for an MS greater than R_default_MS unless it receives a Flow-Control-MS message from the BSS for that MS.

8.2.4
Flow Control of Uplink Traffic from a BSS to an SGSN
No flow control procedures are defined between the BSS and the SGSN in uplink direction.

8.3
BVC blocking and unblocking procedure
8.3.1
PTP BVC

The following statement applies only for PTP BVC.

The BVC blocking and unblocking procedures are initiated by the BSS to remove from use, or bring in to use, a BVC.

A BSS may block one BVC because of:

-
operation and Maintenance intervention for a cell;

10.4.4
FLOW-CONTROL-BVC
This PDU informs the flow control mechanism at an SGSN of the status of a BVC's maximum acceptable SGSN to BSS throughput on the Gb interface.

PDU type:
FLOW-CONTROL-BVC
Direction:
BSS to SGSN
Table 10.18: FLOW-CONTROL-BVC PDU content
Information elements
Type / Reference
Presence
Format
Length







PDU type
PDU type/11.3.26
M
V
1







Tag
Tag/11.3.34
M
TLV
3

BVC Bucket Size
BVC Bucket Size/11.3.5
M
TLV
4

Bucket Leak Rate
Bucket Leak Rate/11.3.4
M
TLV
4

Bmax default MS
Bmax default MS/11.3.2
M
TLV
4

R_default_MS
R_default_MS/11.3.32
M
TLV
4

Percent_Bucket_Full
Percent_Bucket_Full/11.3.46
M
TLV
3

BVC Measurement
BVC Measurement/11.3.7
O
TLV
4

10.4.5
FLOW-CONTROL-BVC-ACK
This PDU informs the flow control mechanism at the BSS that the SGSN has received the FLOW-CONTROL-BVC PDU indicated by the Tag.

PDU type:
FLOW-CONTROL-BVC-ACK
Direction:
SGSN to BSS
Table 10.19: FLOW-CONTROL-BVC-ACK PDU content
Information elements
Type / Reference
Presence
Format
Length







PDU type
PDU type/11.3.26
M
V
1







Tag
Tag/11.3.34
M
TLV
3

10.4.6
FLOW-CONTROL-MS
This PDU informs the flow control mechanism at an SGSN of the status of an MS's maximum acceptable SGSN to BSS throughput on the Gb interface.

PDU type:
FLOW-CONTROL-MS
Direction:
BSS to SGSN
Table 10.20: FLOW-CONTROL-MS PDU content
Information elements
Type / Reference
Presence
Format
Length







PDU type
PDU type/11.3.26
M
V
1







TLLI
TLLI/11.3.35
M
TLV
6

Tag
Tag/11.3.34
M
TLV
3

MS Bucket Size
MS Bucket Size/11.3.21
M
TLV
4

Bucket Leak rate
Bucket Leak rate/11.3.4
M
TLV
4

Percent_Bucket_Full
Percent_Bucket_Full/11.3.46
M
TLV
3

10.4.7
FLOW-CONTROL-MS-ACK
This PDU informs the flow control mechanism at the BSS that the SGSN has received the FLOW-CONTROL-MS PDU indicated by the TLLI and the Tag.

PDU type:
FLOW-CONTROL-MS-ACK
Direction:
SGSN to BSS
Table 10.21: FLOW-CONTROL-MS-ACK PDU content
Information elements
Type / Reference
Presence
Format
Length







PDU type
PDU type/11.3.26
M
V
1







TLLI
TLLI/11.3.35
M
TLV
6

Tag
Tag/11.3.34
M
TLV
3

11.3
Information Element Identifier (IEI)
An Information Element Identifier (IEI) is identified by the same coding in all BSSGP PDUs.

Table 11.1: IEI types

IEI coding
IEI Types

(hexadecimal)


x00
Alignment Octets

x01
Bmax default MS

x02
BSS Area Indication

x03
Bucket Leak Rate

x04
BVCI

x05
BVC Bucket Size

x06
BVC Measurement

x07
Cause

x08
Cell Identifier

x09
Channel needed

x0a
DRX Parameters

x0b
eMLPP-Priority

x0c
Flush Action

x0d
IMSI

x0e
LLC-PDU

x0f
LLC Frames Discarded

x10
Location Area

x11
Mobile Id

x12
MS Bucket  Size

x13
MS Radio Access Capability

x14
OMC Id

x15
PDU In Error

x16
PDU Lifetime

x17
Priority

x18
QoS Profile

x19
Radio Cause

x1a
RA-Cap-UPD-Cause

x1b
Routeing Area

x1c
R_default_MS

x1d
Suspend Reference Number

x1e
Tag

x1f
TLLI

x20
TMSI

x21
Trace Reference

x22
Trace Type

x23
TransactionId

x24
Trigger Id

x25
Number of octets affected

x26
LSA Identifier List

x27
LSA Information

x28
Packet Flow Identifier

x29
Packet Flow Timer

x30
Aggregate BSS QoS Profile (ABQP)

x31
Feature Bitmap

x32
Percent_Bucket_Full

RESERVED
All values not explicitly shown are reserved for future use and shall be treated by the recipient as an unknown IEI

11.3.46 Percent Bucket Full

This information element is used to convey the current bucket counter. It is encoded in terms of percentage of the most current bucket size. The element coding is:

Table 11.53: Percent Bucket Full IE

8
7
6
5
4
3
2
1

octet 1
IEI

octet 2,2a
Length Indicator 

octet 3
Percentage of the bucket that is filled up with data

The field is binary encoded and range from zero (0) to hundred (100). All other values are reserved. A value of zero means that the bucket is empty, while a value of hundred means that the bucket is full.
ETSI
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