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Additionally it is possible that multiple signalling resources share a common GSN address within a GSN. In case only a certain portion of these resources is reseted, there's no method in 29.060 to indicate this to peer node (since indication via Echo Response would cause a deletion of all the GSN address related PDP contexts in peer GSN)
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Partial Reset procedure contains two messages: Reset Indication message and Reset Acknowledge message. 

Reset Indication message may be sent by a GSN to another GSN to indicate the failed IP interface, which was used by message initiating GSN for receiving/sending the user data or for signalling purpose. In addition optionally TEID range may be indicated in case the reset concerns only a portion of resources related to GSN address. 

Thus a new optional error handling procedure, which rationalizes the release of network resources upon reset condition, is proposed. 
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***  First Modification ***

7.1
Message Formats

GTP defines a set of messages between two associated GSNs or an SGSN and an RNC. The messages to be used are defined in the table below. The three columns to the right define which parts (GTP-C, GTP-U or GTP') that send or receive the specific message type.

Table 1: Messages in GTP

Message Type value (Decimal)
Message
Reference
GTP-C
GTP-U
GTP'

0
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





1
Echo Request
7.2.1
X
X
x

2
Echo Response
7.2.2
X
X
x

3
Version Not Supported
7.2.3
X

x

4
Node Alive Request
GSM 12.15


X

5
Node Alive Response
GSM 12.15


X

6
Redirection Request
GSM 12.15


X

7
Redirection Response
GSM 12.15


X

8-15
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





16
Create PDP Context Request
7.3.1
X



17
Create PDP Context Response
7.3.2
X



18
Update PDP Context Request
7.3.3
X



19
Update PDP Context Response
7.3.4
X



20
Delete PDP Context Request
7.3.5
X



21
Delete PDP Context Response
7.3.6
X



22-25
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





26
Error Indication
7.3.7

X


27
PDU Notification Request
7.3.8
X



28
PDU Notification Response
7.3.9
X



29
PDU Notification Reject Request
7.3.10
X



30
PDU Notification Reject Response
7.3.11
X



31
Supported Extension Headers Notification
7.2.4
X
X


32
Send Routeing Information for GPRS Request
7.4.1
X



33
Send Routeing Information for GPRS Response
7.4.2
X



34
Failure Report Request
7.4.3
X



35
Failure Report Response
7.4.4
X



36
Note MS GPRS Present Request
7.4.5
X



37
Note MS GPRS Present Response
7.4.6
X



38-47
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





48
Identification Request
7.5.1
X



49
Identification Response
7.5.2
X



50
SGSN Context Request
7.5.3
X



51
SGSN Context Response
7.5.4
X



52
SGSN Context Acknowledge
7.5.5
X



53
Forward Relocation Request
7.5.6
X



54
Forward Relocation Response
7.5.7
X



55
Forward Relocation Complete
7.5.8
X



56
Relocation Cancel Request
7.5.9
X



57
Relocation Cancel Response
7.5.10
X



58
Forward SRNS Context
7.5.11
X



59
Forward Relocation Complete Acknowledge
7.5.x
X



60
Forward SRNS Context Acknowledge
7.5.x
X



61
Reset Indication
7.2.5
X



62
Reset Acknowledge
7.2.6
X



63-239
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





240
Data Record Transfer Request
GSM 12.15


X

241
Data Record Transfer Response
GSM 12.15


X

242-254
For future use. Shall not be sent. If received, shall be treated as an Unknown message.





255
G-PDU
9.3.1

X


***  Next Modification ***

7.2.5
Reset Indication

The message may be sent by a SGSN to GGSN/SGSN, or by GGSN to SGSN to indicate the failed IP interface, which was used by message initiating GSN for user data or for signalling purpose. Additionally a TEID range may be provided in case the reset concerns only a part of the resources related to GSN address. Only either TEID Data or TEID Control Plane Range fields shall be present in a single Reset Indication message.
When a Reset Indication is received from a GSN, the receiving GSN shall delete all its PDP contexts related to the control or user plane IP address and TEID range indicated and the GSN may notify the Operation and Maintenance network element.

The SGSN shall indicate to the MS when a PDP context has been deleted due to the reception of an Reset Indication message. The MS may then request the re-establishment of the PDP context. Whether the deactivation of related PDP contexts towards MSs occurs immediately or gradually to optimise the signalling load is a vendor implementation issue. 

The optional Private Extension contains vendor or operator specific information.

Table 50: Information Elements in a Reset Indication

Information element
Presence requirement
Reference

Failed GSN Address
Mandatory
7.7.32

Start of TEID Data Range
Optional
7.7.13

End of TEID Data Range
Optional
7.7.13

Start of TEID Control Plane Range
Optional
7.7.14

End of TEID Control Plane Range
Optional
7.7.14

Private Extension
Optional
7.7.44

7.2.6
Reset Acknowledge

The message may be sent by a GSN in response to the Reset Indication message.

Possible Cause values are:

-
'Request Accepted'.

-
'Mandatory IE incorrect'.

-
'Mandatory IE missing'.

-
'Optional IE incorrect'.

-
'Invalid message format'.

The optional Private Extension contains vendor or operator specific information.

Table 51: Information Elements in a Reset Acknowledgment

Information element
Presence requirement
Reference

Cause
Mandatory
7.7.1

Private Extension
Optional
7.7.44

***  Next Modification ***

11.4
Restoration and Recovery

All GSNs shall maintain in non-volatile memory a Restart Counter of local significance. A GSN that restarts shall change the Restart Counter value immediately after the restart procedure has been completed. The value shall be incremented by 1 modulo 256 (see 3GPP TS 23.007).

All GSNs shall also maintain in volatile memory a Restart Counter for each GSN that it is in contact with. The Restart Counters stored for all GSNs that it is in contact with shall be cleared after the restart procedure has been completed (see 3GPP TS 23.007).
11.5
Partial Reset

Partial Reset procedure is applicable for both the resetting of user plane and control plane resources of a GSN.

GTP entity may have more than one IP address for receiving/sending user data via GTP-U tunnels. Certain error conditions may cause a failure in sending/receiving user data via certain IP interface. In such a case all GTP-U tunnels that make use of the failed IP interface should be deactivated. 

In order to release the network resources in a controllable manner, optionally a Partial Reset procedure may be used. It includes a mechanism to indicate the IP address of the failed user plane entity to peer node, which shall further deactivate all the PDP contexts related to this particular GSN address. In case the reset concerns only a portion of the resources related to IP address optionally a TEID range may be provided identifying tunnels reseted.

Additionally it is possible several signalling resources share a common address within a GSN. To indicate the portion of signalling resources failed, Partial Reset procedure may optionally be utilised to indicate peer GSN the TEID range controlled by this resource. Peer GSN shall further deactivate all the PDP contexts related to GSN address and TEID range indicated.

In case the TEID range is not continuous Partial Reset procedure may be applied separately for each TEID range portion.

Partial Reset procedure contains two messages: Reset Indication and Reset Acknowledge. See 7.2.5 and 7.2.6.
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