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Change Proposal Material for Congestion Management


The attached CP material has been produced as a result of the discussions on congestion management (WP197 and WP231). The principle of the algorithm presented in WP197 was adopted with some comments which have been taken into account:


CE bit should be set when NPDU leaves the ATN IS


CP material needs to be presented as SARPs text insertion/modification


All the parameters in the algorithm should be named and values/range of values recommended in a separate section.


A note should be added to indicate that the transport congestion avoidance algorithm applies only to COTS.


section 5.2.5 needs to be aligned


APRLs for CLNP need to reflect the required mechanisms


New CP material is attached as change text for chapters 5 and 6..


�
CP material for Chapter 6


6.2.4 Congestion Management


Note.— No congestion management provisions have been defined for use in the Network Layer.


Note.— The congestion management provisions in  the network layer are intended to guarantee the notification to the transport layer of potential risks of congestion via the C/E bit conveyed in QOS Maintenance parameter. The transport layer will take measures to avoid congestion if a high proportion of NPDUs are received with C/E bit set. 


6.2.4.1 Setting of the congestion experienced flag


The congestion experienced flag in the QoS maintenance parameter in the options part of an NPDU header shall initially be set to zero by the originator of the NPDU.


When a NPDU is being forwarded by an ATN IS, the IS shall examine the depth of the output queue selected for that NPDU. If the depth of the selected output queue exceeds a threshold (, the ATN IS shall set the congestion experienced flag in the QoS maintenance parameter in the options part of the NPDU header.


Once the congestion experienced flag in the QoS maintenance parameter in the options part of an NPDU header is set, it shall not be reset by any ATN IS traversed by the NPDU further along to the path towards the destination.


When a destination network entity receives an NPDU of which the congestion experienced flag is set in the QoS maintenance parameter in the options part of the header of the NPDU, it shall convey the congestion experienced information to the destination transport entity by local means.


6.2.4.2 Required algorithm values


The value settings defined in the following table shall be implemented:


Name�
Description�
Required range�
�
(�
Output queue threshold�
> 0 % and �( 10%�
�



[...]


6.3.2.5 Quality of Service Maintenance Function


Note.—Use of this function is a local matter.


ATN ES and IS Network entities shall support the Quality of Service Maintenance Function.


[...]


6.3.2.7 Congestion Notification Function


Note.—There are no requirements for use of this function.


ATN ES and IS Network entities shall support the Congestion Notification Function.


[...]
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<s> QOS Maintenance�
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<r> QOS Maintenance�
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7.5.6�
eQOSM-r or eCong-r:M�
eQOSM-r or eCong-r:MOX�
�



eqQOSM-s [a9 a 1330]�
<s> QOS Maintenance�
7.5.6�
eQOSM-s or eCong-s:M�
eQOSM:MOX�
�
eqQOSM-r [a9 a 1340] �
<r> QOS Maintenance�
7.5.6�
eQOSM-r or eCong-r :M�
eQOSM or eCong-r:MOX�
�



epQOSM-s [a9 a 1570]�
<s> QOS Maintenance�
7.5.6�
eQOSM-s or eCong-s:M�
eQOSM:MOX�
�
epQOSM-r [a9 a 1580] �
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 <s> QOS Maintenance�
6.16, CNS/ATM-1 SARPs Ref: 6.3.2.5�
O�
MOX�
�
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MO�
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iQOSNAVAIL [a9 a 1940]�
If requested QOS not available, deliver at different QOS�
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iQOSM:M�
iQOSM:M�
�
iQOSNOT [a9 a 1950]�
Notification of failure to meet requested  QOS�
6.16�
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Which of the following formats of QOS are implemented  ?�
�
�
�
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iSADDQoS [a9 a 1960]�
Source Address Specific QoS�
7.5.6.1�
iQoSM:O.3�
iQOSM:O�
�
iDADDQoS [a9 a 1970]�
Destination Address Specific QoS�
7.5.6.2�
iQoSM:O.3�
iQOSM:O�
�
iGUNQoS [a9 a 1980]�
Globally Unique QoS�
7.5.6.3�
iQoSM:O.3�
iQOSM:M�
�
iSvTD [a9 a 1990]�
Sequencing versus Transit Delay�
7.5.6.3�
iGUNQoS:O.4�
iGUNQoS:O.4�
�
iCongE [a9 a 2000]�
Congestion Experienced�
7.5.6.3�
iGUNQoS:O.4�
iGUNQoS:MO.4�
�
iTDvCst [a9 a 2010]�
Transit Delay versus Cost�
7.5.6.3�
iGUNQoS:O.4�
iGUNQoS:O.4�
�
iREPvTD [a9 a 2020]�
Residual Error Probability versus Transit Delay�
7.5.6.3�
iGUNQoS:O.4�
iGUNQoS:O.4�
�
iREPvCst [a9 a 2030]�
Residual Error Probality versus Cost�
7.5.6.3�
iGUNQoS:O.4�
iGUNQoS:O.4�
�
O.3:  The Quality of  Service Maintenance parameter within a single NPDU specifies a QoS format code indicating  Source Address Specific, Destination Address Specific or Globally Unique QoS. [a9 n 0200]


O.4:  If the QOS format code indicates that the Globally Unique QoS maintenance function is employed, then each bit  in the associated parameter value may be set to indicate the order of intra and inter domain routing decisions based on QoS.  The parameter values which apply to inter-domain routing are provided in Table 4 of  ISO/IEC 10747. [a9 n 0210]
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�
CP material for chapter 5


5.2.4.1.1.2 Specific ATN Requirements.  


[...]


ATN30 [a8 a 0360]�
Congestion Avoidance Measures?�
MO�
�
[...]


5.2.6 Transport Layer Congestion Avoidance


Note.—  ATNP/WG2 recognizes the need for congestion management in the ATN.  Specific algorithms for transport layer congestion management are not at present defined for the CNS/ATM-1 Package, therefore no requirement has been placed in these SARPs.  However, specific requirements may be added at the sixth WG2 meeting (October 1995) based on the validation results presented at that meeting.  This will not preclude the use of Explicit Flow Control for congestion avoidance which is a required element of COTP.


Note 1.— The congestion avoidance mechanisms in  the transport layer make use of the notification by the network layer of Congestion Experience flags in received NPDUs. This mechanism allows transport entities to reduce the window, i.e. the number of DT TPDUs allowed to be sent without acknowledgement, when the proportion of NPDUs indicating congestion reaches a certain threshold.


Note 2.— Transport Congestion Avoidance measures are applicable to connection oriented transport service only.


Note 3.— The algorithm defined in this section is applied for each transport connection individually.


The transport entity shall implement the congestion avoidance algorithm defined in this section.


5.2.6.1 Advertised window


A transport entity that is receiving TPDUs shall provide the transport entity that is sending the TPDUs with the lower window edge and the size of the advertised window (W) by using the explicit flow control mechanisms specified in ISO/IEC 8073.


Note.— The advertised window is the window advertised by the receiver of the data to the sender of the data. It indicates the number of DT TPDUs that the receiver is willing to accept.


5.2.6.2 Receiving Transport Entity Congestion Avoidance


5.2.6.2.1 Initialisation of the advertised window


The initial value of the advertised window W0 that will be advertised to the sending transport entity shall have a locally configurable upper bound. This initial window shall be sent to the sending transport entity in the first CDT field transmitted.


5.2.6.2.2 Sampling Period


The receiving transport entity shall maintain a fixed value for the size of the advertised window W during a sampling period. The sampling period ends after 2*W  DT TPDUs have been received by the receiving transport entity.


Note.— The end of a sampling period determines the beginning of the next sampling period. The size of the advertised window may be modified at the end of a sampling period.


5.2.6.2.3 Counting of Received TPDUs in a Sampling Period


The receiving transport entity shall maintain a count N, equal to the number of TPDUs received, and a count, NC, equal to the total number of TPDUs received with an indication that congestion is experienced. All types of TPDUs shall be included in the counts for N and NC.


5.2.6.2.4 Action upon the end of a Sampling Period


The receiving transport entity shall take the following actions at the end of each sampling period:


If the count NC is less than ( % of the count N, the receiving transport entity shall increase the size of the advertised window by adding 1 up to a maximum based on the local buffer management policy. Otherwise, it shall decrease the size of the advertised window by multiplying it by (. If the result of this multiplication has a decimal part, the new window size shall be the truncated to its integer value. The size of the advertised window shall not go to a value smaller than 1. 


The counts N and NC shall be reset to 0.


The new window size shall be transmitted to the sending transport entity in accordance with the explicit flow control mechanisms specified in ISO/IEC 8073.


Note.— If the window size is reduced by this procedure, the transport entity may have to reduce credit gradually so as to avoid the reduction of the upper window edge. 


5.2.6.36.2.4.2 Recommended algorithm values


Recommendation.— The value settings defined in the following table should be implemented:


Name�
Description�
Recommended value/range�
�
(�
Window decrease factor�
0.5 to 0.625�
�
W0�
Initial window �
1�
�
(�
Congestion ratio�
50 %�
�



[...]


5.2.5.3.3 Network Quality of Service


Note.— There are no requirements for the receiving transport entity to perform any actions based on the other network QOS parameters contained in the N-UNITDATA Indication primitive [a8 n 0200].


5.2.5.3.3.2 Congestion Notification


The network layer shall indicate the value of the C/E bit contained in the QOS Maintenance Parameter.
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