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Abstract of the contribution: this paper discusses cases where the activation of ISR causes service degradation and proposes to specify a functionality to prevent the use of ISR in these circumstances. Three approaches are presented to achieve this, the most preferred being where the registered PLMN decides on a case by case basis whether to enable ISR or not.
Introduction
The Idle mode Signalling Reduction was specified in Release 8 in order to save resources in the signalling network. When this feature is used, after a successful routing area and tracking area update, the network instructs the UE not to perform additional service area updates while roaming in a set of RA/TAs. The support of this feature is mandatory in the UE, but it is a decision of the serving network whether to request its use or not. 
The drawback of activating ISR is that the network does not have knowledge of the radio access technology in use by the UE at any given time.

Example of problem caused by ISR for terminating calls

While in many circumstances the accurate knowledge of the radio access technology in use by the UE is not needed, in the case of terminating a voice over IMS call to an ICS subscriber this information is essential to prevent potential call set up delays. This is because the Terminating Access Domain Selection function in the SCC AS needs to determine whether the ICS user should be paged in the PS domain or in the CS domain. 

The routing areas and tracking areas where the UE roams without performing updates (“ISR area”) may not be homogeneous with regards to the support of PS voice, in which case the T-ADS is prone to take the wrong guess and re-try in the other domain. This is the case if at least one of the following applies to the serving PLMN:
-
UTRAN does not support PS voice or the operator’s policy prevents the use of UTRAN for PS voice;
-
PLMN is not homogeneous regarding the support PS voice in UTRAN, and there are "ISR areas" that include UTRAN cells which do not support PS voice;
-
there are "ISR area" that include GERAN cells.
Even if a network based solution is being specified whereby the SCC AS is made aware of the status of the PS voice indicator, this still does not address the problem of the T-ADS not knowing whether this information is current or not since the indicator pertains to the status of the cell where the UE performed the last RA or TA prior the activation of ISR and not to that of the serving cell. For example, the UE may have performed the RA in a cell supporting HSPA+ which has signalled the support of PS voice, but subsequently moved to a UTRAN cell where PS voice is not supported.

Possible approaches to selectively disable ISR 
In the future there may be other examples of services where the accurate knowledge of the radio technology employed by the UE is indispensable for the correct provision of a service or for tailoring it to the radio access capabilities. 

As a consequence a generic mechanism should be devised that allows disabling ISR only when it becomes absolutely necessary as not to compromise the benefits of the reduced signalling load. Also, ideally the decision to disable ISR should rest with the serving network.
A. ISR disabled in the UE

The easiest way to disable ISR is to procure terminals that do not implement this capability. 

Analysis: Although this approach does not require standardization, besides the fact that such terminals would not be fully compliant to the 3GPP specifications, this approach would also cancel completely the benefits of ISR and it is therefore not recommended. 
B. Extension of the selective disabling of UE capabilities tool
ISR could be added to the list of capabilities that can be selectively disabled via OMA DM by the HPLMN as already specified since Release 8. In this approach the HPLMN, based on subscribed services, UE capabilities and possibly other parameters enables or disables the use of ISR in the UE.

Analysis: this approach requires minimal standardization efforts as the infrastructure is already specified, however it suffers from a number of problems, including:

it is rather coarse and may result in disabling ISR even if it is not needed, 

it may be difficult and/or signalling-intensive to take care of the user swapping the USIM between a data card (no disabling required) and a UE with an ICS client
it does not take into account the case where a serving PLMN other than the HPLMN needs to use ISR.

This approach is better than approach A. but still not fully satisfactory.

C. ISR disabled in the Serving PLMN

The third approach proposed is to provide information to the serving PLMN which then decides whether to disable ISR or not.  

The serving network (which we will assume being a visited network as this is the most complex case) takes a decision on whether to disable ISR or not based on the following information:

HPLMN flag. The HPLMN can set a flag where it indicates if ISR should be disabled or not. This flag is set based for example on the subscribed services and in the case of VoIP this flag could be the ICS user flag used for SR VCC. The flag is sent to the VPLMN during the normal insert subscriber data procedure.

Terminal capabilities and profile. The VPLMN may take into account the terminal capabilities and user profile such as the voice mode setting in order to decide whether to request the use of ISR or not.

Network policies and configuration. There may be instances where because of a signalling congestion problem, the serving network needs to enable ISR on all terminals regardless of the value of the HPLMN flag and terminal capabilities and profile. Also, as discussed in the VoIP example, depending on the network configuration, using ISR may not provoke any negative effects on the service quality and therefore the serving PLMN may decide not to deactivate ISR.

Analysis: This is the approach that requires the most standardization work. On the other hand it offers a number of advantages: 

it leaves to the serving PLMN the decision on whether to activate ISR or not, 

it takes into account subscription information coming from the HPLMN of the subscriber

it takes into account user’s settings and preferences. 
Conclusions
The paper has shown that there are occasion where the use of ISR can cause degradation to the service quality and that this situation may occur in future and has proposed some approaches aimed to introduce the capability of not enabling ISR in the UEs that may be affected.

Request for decision: 

SA2 is asked to decide if a functionality to disable ISR in controlled circumstances is desirable and, if so, whether the approach C. (“ISR disabled in the Serving PLMN”) described in this paper can be agreed as the preferred solution. 
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