SA WG2 Temporary Document

Page 2

3GPP TSG SA WG2 Meeting #75
TD S2-095897
31 August – 04 September, 2009, Kyoto, Japan
Source:
China Mobile, Huawei
Title:
Redundancy and failover in signalling plane
Document for:
Approval

Agenda Item:
07.9
Work Item / Release:
FS_IDC/Rel-10
Abstract of the contribution: This paper provides full text to Clause 4.9.1 for Redundancy and failover in signalling plane both in SS7 networks and IP transport based networks for Intra Domain Connection of BSC/RNC nodes to multiple CN nodes.
Discussion
Recommendation

It is proposed to update the following text into the latest version of TR 23.823 for the study of the ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’.
*** begin of the changes ***
4.9
Redundancy and failover


4.9.1
Redundancy and failover in signalling plane

4.9.1.1

Redundancy and failover in SS7 networks

4.9.1.1.1
For BSC/RNC’s that only Support Associated Signalling Mode
In order to improve network resilience, each BSC/RNC node may connect to both a primary Intermediary node and a backup Intermediary node. When a BSC/RNC node only supports associated signalling mode, only a single SS7 linkset may be configured for communication toward the Core Network. To accommodate this constraint, the same Signalling Point Code is configured in both the primary and backup Intermediary nodes, and the set of links belonging to the single linkset are divided between the two physical Intermediary nodes. At a given point in time, only one such physical Intermediary node, either the ‘primary’ or the ‘backup’, is actively handling message traffic, and only the links from the BSC/RNC node to the active Intermediary node are in service. This configuration is illustrated in figure 4.9.1.1.1.


[image: image1]
Figure 4.9.1.1.1: Intermediary node failover: BSC/RNC node supports only associated signalling mode

When the primary Intermediary node operates normally, the traffic between the BSC/RNC nodes and the MSC Servers will be routed through the primary node. When the primary node fails, the backup Intermediary node will take over the traffic of the primary and begin routeing the uplink and downlink messages between the MSC Servers and the BSC/RNC nodes.
Note:
The O&M Center is required to detect the failure of the Intermediary Nodes automatically. The activation of the backup Intermediary Node may be performed automatically by the O&M Center or by the human intervention.


Editor’s Note: The backup Intermediary node activates by command from the O&M Center or by other methods that the backup can become aware that the primary node has failed. Upon Intermediary node failure, it is assumed that human intervention is not required to stimulate the O&M Center to effect an activity switch between members of the Intermediary node pair. Impacts on ongoing calls during the failover period require further study.

Editor's Note: It is not sufficient for the OAM to interface the intermediary node, it is also needed that the BSC/RNC, or an interim cross-connect must be ordered to switch the linkset. Additionally, in general the back node activation is the complex part of this solution and needs to be described in more detail when using an automated mechanism as above.
4.9.1.1.2
For BSC/RNC’s that Support Quasi-Associated Signalling Mode
In order to improve network resilience, each BSC/RNC node may connect to one or more Intermediary nodes. When a BSC/RNC node supports Quasi-associated signalling mode, it is possible to configure multiple SS7 linksets that are connected to distinct physical endpoints. For the BSC/RNC node, the distinct physical endpoints may correspond to the Intermediary nodes respectively. To support this configuration, a common signalling point code is configured within each member of the Intermediary nodes in addition to each individual member node’s unique signalling point code. This configuration is illustrated in figure 4.9.1.1.2.1. The common signalling point code is to indicate to the Intermediary node that it is required to select and determine the CN node and to distribute the message to the CN node. 

For uplink messages specifying the destination point code as the common signalling point code, the Intermediary node selects and determines the CN node from the NRI parameter as specified in sub-clause 5.6 and distributes the message to the CN node in which message the destination signalling point code is updated to the actual SPC of the destination CN node.

For downlink messages, the DPC is set as BSC/RNC signalling code and the Intermediary Node distribute the messages towards the BSC/RNC nodes as per the DPC.

If multiple Intermediary Nodes are deployed in the network for a single MSC Pool, the Intermediary Nodes may work either in load sharing mode by configuring the weigh of the signalling path in the BSC/RNC node or the in Primary/Backup mode that the traffic between a pair of MSC Server with a BSC/RNC node always going through the primary Intermediary Node and through the Backup Intermediary Node in case of the primary Intermediary Node is failure.

Note:
The mode of the configuration has no impact on the processes in the Intermediary Node but the selection of the Intermediary Node when the BSC/RNC and MSC Server sends message to the remote node.

Note:
See sub-clause for A-Interface TDM resources management.

When one Intermediary node fails, the traffic between the BSC/RNC nodes and the MSC Servers will pass through the other Intermediary node.
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Figure 4.9.1.1.2.1: Intermediary Node Failover: BSC/RNC node Supports Quasi-Associated Signalling Mode


Figure 4.9.1.1.2.2 illustrates an example flow for the interaction between BSC with MSC Server through two Intermediary Nodes. The Intermediary Node receives the message that the DPC is the common signalling point code (XX), the Intermediary Node select, determine the CN node as described in sub-clause 5.6 and distribute the message towards the CN node with updating the DPC to the signalling point code of the MSS. For downlink messages, the DPC is set to the signalling point code of the BSC/RNC node and the Intermediary Node route the message towards the BSC/RNC node as per the DPC.

[image: image4]
Figure 4.9.1.1.2.2
Example Service Flow for interaction between BSC with MSS through 2 Intermediary Nodes
BSC/RNC and MSC Server may distribute the subsequent message towards the Intermediary Node other than the one initially establish the SCCP connection, e.g. Intermediary Node 2 as shown in Figure 4.9.1.1.2.2, Intermediary Node 2 shall route the message towards the corresponding MSC Server by means as described in sub-clause 5.6 for uplink messages and route the messages towards the BSC/RNC node as per the DPC (setting to the BSC/RNC signalling code) for downlink messages. If the original Intermediary Nodes are failure for some reasons, the other Intermediary Nodes is able to distribute the uplink and downlink messages towards corresponding nodes and failure of one Intermediary Node has no impact on active calls.
4.9.1.2
Redundancy and failover in IP transport based networks

For IP transport based A interface signalling plane and IP transport based Iu-CS interface, the signalling is transported over SIGTRAN. The solution as described in sub-clause 4.9.1.1.2 for BSC/RNC that supports Quasi-Associated Signalling Mode is applied. For the BSC node that only supports Associated Signalling Mode, the solution as described in sub-clause 4.9.1.1.1 is applied.
*** End of the changes ***
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