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Abstract of the contribution:

Discussion

Frequent TAU/RAU may cause HSS/HLR or core network to be overloaded. ISR was designed to reduce the required inter-RAT TAU/RAU of the UE. To support ISR feature, one enhancement was introduced that HSS records the current MME/S4-SGSN and previous S4-SGSN/MME and will not execute Cancel Location procedures with previous S4-SGSN/MME, when receiving Update Location request from new S4-SGSN/MME even the HSS does not know whether the ISR is activated to the UE. The HSS also needs to send Insert Subscriber Data to both serving and previous S4-SGSNs/MMEs to keep their Subscriber Data up to date. When UE moves between serving and previous S4-SGSN/MME, its TAU/RAU signalling load can be saved a lot, since Update Location procedures are not required. See figure 1 for detail procedures. 


Figure 1 RAU/TAU Procedures for ISR Support

Since this feature was only designed to support for the ISR function and the HSS still does not care whether the ISR is activated so far, it is not applicable to the following UE mobility scenarios,

· MME – MME

· MME – Gn/Gp SGSN

· S4 SGSN – S4 SGSN

· Gn/Gp SGSN – Gn/Gp SGSN

· S4 SGSN – Gn/Gp SGSN

More benefits on signalling load reduction can be expected, if this feature can be extended to these scenarios, especially in case of UE mobility Ping-Pong between mobile management entities happens simultaneously. 

Since HLR/HSS rarely updates subscriber data, but the Update Location is executed per TAU/RAU procedure, signalling load to both HLR/HSS and MME/SGSN can be saved a lot. 

The following solution for non-ISR scenarios is proposed to be included into TR23.843.
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6.1.x
Signalling Load Reduction for TAU/RAU caused by UE mobility across mobility management entities
Frequent TAU/RAU may cause HSS/HLR or core network to be overloaded. ISR was designed to reduce the required inter-RAT TAU/RAU of the UE. To support ISR feature, one enhancement was introduced that HSS records the current MME/S4-SGSN and previous S4-SGSN/MME and will not execute Cancel Location procedures with previous S4-SGSN/MME, when receiving Update Location request from new S4-SGSN/MME even the HSS does not know whether the ISR is activated to the UE. The HSS also needs to send Insert Subscriber Data to both serving and previous S4-SGSNs/MMEs to keep their Subscriber Data up to date. When UE moves between serving and previous S4-SGSN/MME, its TAU/RAU signalling load can be saved a lot, since Update Location procedures are not required.
This feature was designed for ISR support so far, and not applicable to the following UE mobility scenarios with no ISR support, 1) MME <–> MME; 2) MME <–> Gn/Gp SGSN; 3) S4 SGSN <–> S4 SGSN; 4) Gn/Gp SGSN <–> Gn/Gp SGSN; 5) S4 SGSN <–> Gn/Gp SGSN. 

But more benefits on signalling load reduction can be expected, if this feature can be extended to these scenarios, especially in case of Ping-Pong mobility happens simultaneously, which may increase the signalling load dramatically. See Figure 6.1.x.1. 
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Figure 6.1.x.1 Optimized RAU/TAU Procedures

With this solution, 

· When serving SGSN/MME sends Update Location Request to HSS, the previous SGSN/MME will also be notified to HSS. HSS records both Serving and Previous SGSNs/MMEs for this UE, but will not send Cancel Location Request to Previous SGSN/MME, since UE may move back in a short period time in case of Ping-Pong mobility; 
· Without executing Cancel Location to previous SGSN/MME, the Subscriber Data of this UE in both Serving and Previous SGSNs/MMEs shall be updated simultaneously by HSS, if HSS needs to do so, to guarantee both Subscriber Data in both nodes are up to date;
· Every time receiving Update Location Request, HSS will use the Serving and Previous SGSNs/MMEs of this latest Update Location Request to update its local stored Serving and Previous SGSNs/MMEs, and send the Cancel Location Request to outdated local stored SGSNs/MMEs.
Since HSS rarely updates subscriber data actively, but the Update Location is executed per TAU/RAU procedure, signalling load to both HSS and MME/SGSN will be saved a lot, especially in case of UE mobility Pint-Pong scenario. 
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