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Abstract of the contribution:

This paper studies two HSS approaches for Idle state Signalling Reduction: either the HSS only stores one node address (SGSN or MME) as today, or it stores both MME and SGSN addresses (double registration). It also looks at pre-R8 HSS in HPLMN with EPC VPLMN. It concludes that double registration is the best solution. 
1 Discussion

1.1 Single registration versus double registration in HSS

Single registration at HSS means that the HSS only stores one address: the SGSN address or the MME address. Double registration at HSS means that the HSS stores both SGSN and MME addresses independently.

1.1.1 Pre-R8 HSS in HPLMN with ISR in VPLMN: is it possible?

No changes to HSS may allow ISR in a VPLMN supporting both 2G/3G and LTE radios, whilst the HPLMN is not EPC capable. 

But, let’s assume single registration in pre-R8 HSS with ISR in the VPLMN: 
a) scenario 1: the UE is registered in both a TA (MME1) and a RA (SGSN1) with HSS storing the MME address; it is camping on LTE, then moves to 2G/3G and registers to a RA controlled by a different SGSN (SGSN2). The new SGSN will update location to the HSS, and HSS will cancel location to the MME1. MME1 has no indication on whether TA only, RA only or both should be deleted. 
 b) scenario 2: similar situation, but the UE moves to the coverage of another MME (MME2). MME2 will update location to the HSS, and HSS will cancel location to the old MME. As ISR is enabled, the cancel location (cause=update) will not make the old MME remove the UE context. 

 Therefore, a pre-R8 HSS in the HPLMN does not allow ISR in the VPLMN. Consequently, the choice of single registration/double registration does not depend on this scenario.
1.1.2 Single registration at HSS
The fact that the HSS only stores one address (SGSN@ or MME@), leads to a high number of exchanges between MMEs and SGSNs when the UE moves between RAs/TAs. 

An example is shown in the following figure where the UE registered first to a RA (SGSN1), then to a TA (MME1). The HSS stores TA1 at that time. When the UE moves to a RA controlled by another SGSN, HSS will update its stored address to SGSN2 and sends a Cancel Location with SGSN2 address to the MME. MME has to cancel location to SGSN1 (6) and to give the ISR responsibility to SGSN2 by a new S3 message (7). There must be an acknowledgment (8) for the transfer of responsibility as the HSS only store SGSN2 address now (it does not know MME anymore). 
Recovery procedures must be studied in case of MME-SGSN2 link broken. As MME is isolated, this would be a problem. Moreover, there is no simple way to inform the UE that ISR is deactivated unless there is a kind of synchronization between Upd Accept (5) and message (7) that will delay the Accept message to the UE, or an additional message over the radio. 
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1.1.3 Double registration at HSS
With double registration at HSS, the context coordination is placed in a central place (the HSS) and therefore does not require synchronization between SGSN and MME. Such recovery issues like the one described above do not happen. 

It can also be seen that there is no additional message over the radio as compared to the single registration HSS case. 
It can also be seen that there are not more messages to the HSS as well: the change of a RA in a SGSN is not notified to the HSS (as today) since the HSS only stores SGSN address; the change of a TA in a MEE is not notified to the HSS as well. 
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2 Proposal
It is proposed to agree on double registration at HSS.
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