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1. Introduction

This paper discusses issues related to the MME actions when a non-combined procedure is initiated by a UE that has an active SGs association in the MME.

2. Discussion

In CT1#80 meeting, CT1 sent an LS to SA2 for guidance on MME action when a non-combined procedure is initiated by a UE that has an active SGs association in the MME. 

In SA2’s reply LS (C1-130062/S2-124912), SA2 stated that UE with an active SGs association initiates a non-combined procedure can only be produced by a UE not behaving as intended by the specifications: 
According to SA2’s understanding the scenario that UE with an active SGs association initiates a non-combined procedure can only be produced by a UE not behaving as intended by the specifications, therefore this is an error case and that should normally not occur. As such SA2 considers the specification of this case to be within the responsibility of CT1. 
However further checking reveals that existing specifications have some inconsistencies which could also lead to this scenario when UE changes mode of operation as shown below.
1). non-combined procedures due to UE change mode of operation
The attach procedure is used to attach to an EPC for packet services in EPS. Normal attach is used by a UE in PS mode of operation to attach for EPS services only, while combined attach is used by a UE in CS/PS mode 1 or CS/PS mode 2 of operation to attach for both EPS and non-EPS services, or both EPS services and "SMS only".
According to 24.301, UE operating in CS/PS mode 1 or 2 needs to initiate the combined attach or combined tracking area updating procedure instead of normal attach or tracking area updating:
The combined attach procedure is used by a UE in CS/PS mode 1 or CS/PS mode 2 of operation to attach for both EPS and non-EPS services, or both EPS services and "SMS only".

The combined attach procedure is also used by a UE in CS/PS mode 1 or CS/PS mode 2 of operation to attach for EPS services if it is already IMSI attached for non-EPS services.
…
The UE operating in CS/PS mode 1 or CS/PS mode 2, in state EMM-REGISTERED, shall initiate the combined tracking area updating procedure:
…
However UE's mode of operation could be changed when its voice domain preference or configuration for SMS services are changed as stated in 24.301:
The UE mode of operation can change as a result of e.g.:

-
a change of UE's usage setting for a CS voice capable UE;

-
a change of voice domain preference for E-UTRAN as defined in 3GPP TS 24.167 [13B] for a CS voice capable UE;

-
a change in the UE's availability for voice calls in the IMS; or

-
a change in UE configuration regarding the use of SMS as defined in 3GPP TS 24.167 [13B].

The UE mode of operation transitions from CS/PS mode 1 or CS/PS mode 2 to PS mode 1 or PS mode 2 in the cases below:
- Voice Domain Preference for E-UTRAN changed from any configuration to "IMS PS voice only", UE is configured to prefer to use SMS over IP networks and the UE is IMS registered.
- SMS configuration changed to prefer to use SMS over IP networks, UE is IMS registered and Voice Domain Preference for E-UTRAN is "IMS PS voice only".
When the UE mode of operations transitions from CS/PS mode 1 or CS/PS mode 2 to PS mode 1 or PS mode 2, current UE handling is the UE "May detach for non-EPS services ".

Table 4.3.2.3.2: Change of voice domain preference for E-UTRAN for a UE in CS/PS mode 1 or CS/PS mode 2
	Voice domain preference for E-UTRAN change
	Procedure to execute

	From any configuration to "IMS PS voice only", UE is configured to prefer SMS over IP networks and the UE is available for voice calls in the IMS.
	May detach for non-EPS services


Table 4.3.2.5.2: Change of configuration regarding the use of SMS in CS/PS mode 1 or CS/PS mode 2
	SMS configuration change
	Procedure to execute

	Change to "SMS service is preferred to be invoked over IP networks", the UE is able to use SMS using IMS (see 3GPP TS 24.229 [13D]), and UE has no CS voice capability
	May detach for non-EPS services

	Change to "SMS service is preferred to be invoked over IP networks", UE is able to use SMS using IMS (see 3GPP TS 24.229 [13D]), and the voice domain preference for E-UTRAN is "IMS PS voice only" 
	May detach for non-EPS services


This unfortunately leaves the possibility that UE may not detach for non-EPS services. Consequently, the case described in the CT1 LS would happen, i.e., since UE is in PS mode 1 or PS mode 2, UE would be performing normal tracking area update towards the MME while the MME still has an active SGs association for the UE from previous combined procedures. 
This is not desired, if non-EPS services is to be removed, the UE needs to send explicit detach request to detach from non-EPS services.  This is already specified in 23.401: 
The detach procedure with appropriate detach type shall be invoked by the UE if the UE is switched off, the USIM card is removed from the UE or the EPS capability of the UE is disabled or the UE wishes to detach for non-EPS services.
When the UE's configuration changes with the voice domain preference for E-UTRAN set to "IMS PS voice only" and UE is configured to prefer SMS over IP networks, it indicates that the UE wishes to detach for non-EPS services and use PS for voice and SMS, therefore UE's actions in Table 4.3.2.3.2 and Table 4.3.2.5.2 in 24.301 need to be changed to align with above 23.401 requirements.

Proposed handling:
It is proposed to change the UE's actions in Table 4.3.2.3.2 and Table 4.3.2.5.2, and mandate that UE shall detach for non-EPS services.
2). non-combined procedures due to mis-behaving UE
After the correction in 2), there does not appear to exist any scenario that leads the UE initiating normal procedure while the MME still has an active SGs association for the UE. But in case this error case happens, existing handling by the MME to locally move the SGs association in the MME to SGs-Null without signalling to the VLR is sufficient:
· This matches the Gs side handling as specified in 23.060;

· SGs association state on the VLR will later be cleaned up anyway following an SGs paging message from the VLR to the MME. When the MME receives the paging request, the MME will respond with a paging reject to the VLR, which would result in the VLR set the SGs Association to SGs-Null.

Therefore no change is needed for this abnormal scenario.
3. Conclusion

It is proposed that CT1 has further discussion on the issues and proposed changes.  Corresponding CR has been provided in C1-130082.










