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This contribution discusses the Class of Operation of SAE mobiles.

1.
Introduction
This Tdoc aims to discuss and proposal on the mode (or modes) of operation of a SAE mobile in LTE/SAE and when that SAE/LTE mobile makes an inter-system change to other 3GPP access. The mode of operation of a mobile need to be elaborated on to facilitate defining the required mobile state machine and/or state machine model of a LTE/SAE mobile.

Note: The involvement and inter-dependencies of non-3GPP access on this topic is not considered in this Tdoc. Such inter-play due to non-3GPP access will have to be studied when the Stage 2 requirements on Inter-System between 3GPP access and non-3GPP access solidifies more.

2.
Discussion
2.1
In legacy systems

In legacy GSM/GPRS systems, signified by the term A/Gb mode, the mobile can operate in one of three modes of operation, namely 
· Class A mode of operation (GPRS class-A MS) or
· Class B mode operation (GPRS class-B MS) or 
· Class C mode of operation (GPRS class-C MS). 
For detail definitions of these modes of operation refer to 3GPP TS 23.060 "General Packet Radio Service (GPRS); Service description; Stage 2".

In legacy UMTS system, signified by the term Iu-mode,  the mobile can also operate in three modes of operation, namely

· CS/PS mode of operation. This is comparable to GPRS class-A MS in A/Gb mode
· PS mode of operation. This is equivalent to GPRS class-C MS in A/Gb mode

· CS mode of operation. This allows the UE to be attached for only CS services but does not prevent PS like services over the PS domain. This mode of operation is out of scope of UMTS specifications.
[Extract from 23.060, subclause 5.4.6. "The CS mode of operation is outside the scope of this specification."]
Again please see 3GPP TS 23.060 "General Packet Radio Service (GPRS); Service description; Stage 2"for details.
In general the mode of operation of a mobile - apart from the UE vendor deciding on offering a product/market choice - is driven by the switching domain(s) that these legacy mobile systems support – ie. CS domain or Ps domain or both and through which services are delivered.
2.2
For LTE/SAE
Now for the LTE/SAE system, signified by the term S1-mode, the LTE/SAE system is a PS only system. There is no CS domain. Thus the obvious and perhaps the only choice for a mobile in LTE/SAE is that that mobile must operate as a PS only (or equivalent to GPRS class-C) mode of operation. 
This implies that the SAE mobile will only need run a PS only NAS state machine and is considered to be only PS attached for PS only services. However, attached for PS only services does not constraint the provision and delivery of CS-like services through the PS domain.
But such a simple and perhaps obvious mobile mode of operation while in SAE does not automatically suggest any obvious or certain mode of operation when a SAE UE capable of multi-system support, does an inter-system change to GSM/GPRS or UMTS. For inter-system change the mobile's mode of operation in the destination system depends on whether the target system is GSM/GPRS or UMTS and what's more depends on through which (CS or PS) domain the mobile wishes to get its service from.
Considerations need also to be given for a multi-system mobile in GSM/GPRS or UMTS making an inter-system change to LTE/SAE. Even though that mobile must end up in LTE/SAE as a PS only mode of operation mobile, if that mobile had been operating solely as a CS mode of operation, it has to "convert" from running a NAS CS state machine to a NAS running a PS state machine. In such a case shall the mobile detach from the source's CS domain before leaving the source system and then reattach upon getting to target LTE/SAE system? Or shall the mobile convert its NAS context from CS MM context to a PS EMM Context? Because the CS mode of operation in Iu-mode is already outside the scope of UMTS specification, it will be hard to specify a proper way to translate and transform from the CS MM context to the EMM context, this paper proposes to adopt the former possibility.
4.
Conclusion
· For a SAE mobile in LTE/SAE system there shall only be one mode of operation ie. PS only mode of operation.
· A SAE mobile in LTE/SAE system operating in PS only mode of operation only runs a PS NAS state machines.

· A SAE mobile in LTE/SAE system shall only be attached for PS only services.

· A SAE mobile capable of supporting multi-system shall on making an inter-system change from LTE/SAE to GSM/GPRS (from S1-mode to A/Gb mode), end up in GSM/GPRS operating as a GPRS class-A MS or a GPRS class-B MS or GPRS class-C MS. If the mobile ends up in A/Gb mode as a GPRS class-B MS, it shall proceed to operate for PS services upon entering A/Gb mode.
· A SAE mobile capable of supporting multi-system shall on making an inter-system change from S1-mode to Iu-mode, end up in Iu-mode operating as a CS/PS mode of operation mobile or a PS mode of operation mobile. If that mobile in UMTS wants to support CS mode of operation, it must nevertheless first execute CS/PS mode of operation or PS mode of operation to allow proper termination of the PS services before initiating the CS mode of operation.
· A Class A MS or a Class B MS or a Class C MS moving from GSM/GPRS to LTE/SAE shall end up in LTE/SAE as a mobile operating in PS only mode of operation.
· A CS/PS mode of operation mobile or a PS mode of operation mobile moving from Iu-mode to S1-mode shall end up in LTE/SAE as a mobile operating in PS only mode of operation.

· A mobile in CS mode of operation in Iu-mode shall – if it intends to move to LTE/SAE – detaches itself from that system and reattach itself onto LTE/SAE.

· The mode of operation of a LTE/SAE mobile when making an inter-system change to non-3GPP access needs further analysis.


5.
Proposal
The following are proposed for inclusion into TR 24.801.
******************** First change *********************

10.x
Mode of Operation of Mobiles
10.x.1
Operation in S1-mode
A mobile attached to the LTE/SAE system (in S1-mode) shall abide by the following:-
-
Mobile in S1-mode as operate only in PS only mode of operation;
-
When operating in PS only mode of operation, the mobile only runs NAS protocol state machines pertaining to PS domain. The NAS protocol machines pertaining to the CS domain do not exist while UE is in S1-mode ;
-
Mobile in S1-mode shall only be attached for PS only services
10.x.2
Mode of Operation between S1-mode and A/Gb-mode
A multi-system capable mobile in changing from S1-mode to A/Gb mode shall comply with the following:-
-
The mobile in A/Gb mode shall operate as either GPRS class-A MS or GPRS class-B MS or GPRS class-C MS;
-
If the mobile is to operate as GPRS class-B MS, then the mobile shall on entry into A/Gb mode proceed to first operate for PS services. The mobile may then subsequently choose to revert to operate for CS services under as Class-B mode of operation.
A multi-system capable mobile in changing from A/Gb mode to S1-mode shall follow subclause 10.x.1
10.x.3
Mode of Operation between S1-mode and Iu-mode
A multi-system capable mobile in changing from S1-mode to Iu-mode shall comply with the following:-
-
The mobile in Iu-mode shall operate as either CS/PS mode of operation, PS mode of operation or CS mode of operation;
-
If the mobile intends to operate in CS mode of operation when in Iu-mode, the mobile shall upon entry in Iu-mode nevertheless initially operate in PS mode of operation before changing to CS mode of operation. This initial operation in PS mode of operation is to allow for graceful termination of PS mode of operation.
A multi-system capable mobile in changing from Iu-mode to S1-mode shall follow subclause 10.x.1 with the following exception:-
-
If the mobile is operating in CS mode of operation in Iu-mode, the mobile shall first detach from the CS domain in Iu-mode before entry into S1-mode.
10.x.4
Mode of Operation between non-3GPP access and 3GPP accesses
Editor's note: The mode of operation of mobile in non-3GPP access and mode of operation of multi-system mobiles of non-3GPP access and 3GPP access are all FFS.
******************** End of first change *********************

