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Abstract of the contribution:
This contribution is to discuss the provision to and use of the UE radio access capabilities by the SGSN and MME such that these capabilities may be used to determine subsequent processing.
1.    Introduction

In GSM/GPRS and UMTS systems it has always been that a terminating call/session arriving for a registered UE will result in paging in all RATs of the 3GPP system.

It is clear in TS 23.060, that in GPRS and UMTS, the SGSN does not process or utilise the UE radio access capabilities (in the form of UE classmarks) other than 'transporting' those UE inidicated capabilities  to GERAN. It should be noted that MS Classmarks predominantly contains the CS characteristics and capabilities of the mobile.
This paper discusses that in SAE, to maintain the present principle of paging a UE in all radio access technologies (to account for Idle-mode system change by mobile) and to allow inter-system handovers to GERAN the UE's radio access technology capabilities including its CS characteristics and capabilities will have to be provided to the MME even though the SAE is a PS only system.
2.    Discussion

2.1   Paging in all RATs

Presently in UMTS when a UE is paged, that paging is done in all radio access technologies. This is due to the mobile when in Idle can select and reselect amongst the different RATs). In SAE the principle of Idle mode system change is maintained. Thus this would mean that when a terminating call arrives for a UE, paging should go out in legacy 2G GSM/GPRS and 3G UMTS as well as LTE subsystem. For that to be realised, a UE MM (mobility management) context must exist in both the 2G/3G SGSN and the MME.
When a UE attaches to SAE, that UE MM context is created in the MME. As a LTE/SAE UE is also a 3GPP access technology capable UE, it is logical that the existence of this UE MM context is also in the 2G/3G SGSN. 
However, when that same (multi-system capable) UE attaches to the 2G/3G system, the SGSN, if it is not aware of the UE radio access capabilities,  cannot determine that that UE is also LTE/SAE-capable and so could in Idle mode move out to LTE/SAE through Idle mode system change. If that SGSN is not so aware then when a terminating call arrives for that multi-system capable mobile, paging will not be across all 3GPP radio access technology.
2.2   Inter-system handover (to GERAN)
It is envisaged that the scenario of a voice call in SAE can be handed over to a GERAN system. This will mean a handover of a voice call in a PS system (VoIP call) to a CS system. It is understood that currently SA2 is working on methods to facilitate such a handover and for the case of single radio terminals.

If the principles of 23.009 are followed, then the target system  in the handover preparation phase must have knowledge of the CS capabilities of the intended UE.
Up till now, because SAE is a PS only system, it has not been considered that the mobile actually need to provide - or the EPC need to have and utilise - the mobile's CS capabilities and characteristics.

2.3   Radio access capabilities

The radio capabilities of the UE associated with radio access technologies is given in the Classmark (for GSM system) and the MS Radio Access Capabilities (for GPRS and UMTS). To allow what has been discussed above to be realised, it would be necessary to expand the Classmark of a SAE-capable UE to also indicate its ability to support radio access into LTE/SAE. Likewise it would seem necessary that all the signalling and procedures associated with the UE providing indications of such capabilities and the network requesting the UE's capabilities and the distributing such information be expanded for SAE. 
However, on expanding the Classmark and the asscociated signalling procedures, it should be noted that for sometime now – through the many occasions that GERAN requests CT1 to modify Classmark - that we are close to the limits of expanding the Classmark IE. That plus other GPRS and PS domain related radio capabilities are in fact in another IE (namely the MS Radio Access Capabilities IE), it would appear appropriate that when considering provision of UE capabilities in SAE, the rationalisation of the methods and the contents that has to be provided be visited. 
3.    Proposal

We propose the following principles be adopted:

· The UE's radio access capabilities can amongst other information be utilised by the SGSN at MM context creation time. With that knowledge, the SGSN can cater for paging of UE doing inter-system change in Idle mode.
· Fora SAE-capable UE that is also be a GERAN/UMTS capable UE, at MM context creation time in the MME, the MME shall provide relevant information to the SGSN thus allowing the SGSN to create its own context of that mobile. By that paging in all radio access technologies will be possible.

· Even though the SAE is a PS only system, a multi-system capable SAE mobile shall provide its capabilities of other RATs to the EPC and the EPC shall make use of these multi-system capabilities to facilitate inter-system handovers.
We further propose that CT1 be tasked to study and arrive at a method more rational and efficient for provision of UE capabilities to the MME, these UE capabilities being radio capabilities and network capabilities including capabilities relevant to the CS domain.

