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Abstract of the contribution: This paper analyses the proposal to disable ISR for selected UEs and proposes a more efficient alternative. This is based on the solution previously presented by Vodafone at SA2 #76.
1 Introduction
In order to provide accurate incoming call delivery to a UE, it is currently proposed to completely disable ISR for that UE in the VPLMN, and to prohibit common 2G/3G RAs when the different RATs have different VoIMS capabilities. Although Vodafone have co-signed the related CRs from Ericsson on T-ADS where this is specified (which at time of writing can be found in S2-10346-9), we still believe that there is a more efficient way of solving this open issue that keeps idle-mode signalling to an absolute minimum. 
2 Drawbacks with disabling ISR for selective UEs
Despite the noted advantages with disabling ISR for the UE, Vodafone believe that there are also some significant drawbacks that should be taken into account:
· The number of UEs that have the capability of PS Voice will increase, thus, idle-mode signalling will increase too. Therefore, this is not a very long-term facing solution.

· Testing of the service logic for when a VPLMN disables ISR and for when it doesn't could be very cumbersome/difficult to do
· Still does not solve the problem of common 2G/3G Routing Areas (thus not supporting any existing deployments and also prohibiting operators from deploying it in the future).
Thus, Vodafone believes that completely disabling ISR for a PS Voice capable UE may not deliver long term and thus a more effective and signalling efficient solution should be considered.
2 Proposal

It is proposed to leave ISR as is, and to instead enable/disable reporting by the UE of only VoIMS capability change. That is, instead of actually disabling ISR, the UE "ignores" ISR (and/or common 2G/3G RAs) in the case only when moving between VoIMS and non‑VoIMS cells. This was proposed at SA2 #76, but not concluded upon.
2.1 Procedure
Rather than disabling Signalling Reduction for the UE in question, the UE instead only updates the core network (by performing a RAU/TAU, depending on current access) when moving from a VoIMS non-supporting RAT to a non-VoIMS supporting RAT, and vice versa. Consequently, when the UE moves from a VoIMS supporting RAT to another VoIMS supporting RAT, or, moves between from non-VoIMS supporting RAT to another non-VoIMS supporting RAT, then ISR (and the common 2G/3G Routeing Area functionality) is still applied and thus no RAU or TAU is performed. Using the rest of the solution in the aforementioned Ericsson led proposal, the serving network can then provide up‑to‑date information on VoIMS capability to the IMS, when requested, on the target UE's currently serving RAT. Detection by the UE of VoIMS capable cells can easily be done by utilising the "IMS voice over PS Session Supported Indication" sent in the TAU/RAU accept messages.
The following signalling flows illustrate this functionality:
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Flow A: UE updating network to convey that UE has left a VoIP incapable RAT and now is in a VoIP capable RAT

This flow occurs in the following scenarios:

· UE was in 2G (no VoIP) and is now in 3G with VoIP capability (either common 2G and 3G RA, or, separate 2G and 3G RAs)

· Separate 2G and 3G RA: UE was in 2G (no VoIP) and is now in 3G with VoIP

· UE was in 3G without VoIP capability and is now in 3G with VoIP capability 

· UE was in 2G and is now in LTE (irrespective of whether ISR was enabled or disabled)

· UE was in 3G without VoIP capability and is now in LTE (irrespective of whether ISR was enabled or disabled)
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Flow B: UE updating network to convey that UE has left a VoIP capable RAT and now is in a VoIP incapable RAT

This flow occurs in the following scenarios:

· UE was in 3G with VoIP capability and is now in 2G (either common 2G and 3G RA, or, separate 2G and 3G RAs)

· UE was in 3G with VoIP capability and is now in 3G without VoIP capability

· UE was in LTE and is now in 2G (irrespective of whether ISR was enabled or disabled)

· UE was in LTE and is now in 3G without VoIP capability (irrespective of whether ISR was enabled or disabled)

2.2 Provisioning on the UE

Enabling/disabling of this functionality on UEs can be easily done using OMA Device Management, which can also enable this functionality to be switched on or off depending on the current VPLMN in use by the UE. Inter‑operator agreements can be used to control to which VPLMNs in a roaming scenario a UE should/should not enable this functionality. Specifically, the GSMA's IR.21 form (technical roaming data) can be easily updated to convey this preference/non‑preference from a VPLMN perspective, so that the OMA DM system has pre-knowledge of a VPLMN operator's preference NOT to use this feature. Such agreements already exist today and are used to control a multitude of existing features/functionality already.

2.3 Comparison with Selective UE Disabling of ISR

The following table summarises when the UE performs an update to the serving network due to this new trigger:

	Old Cell
	New Cell

	
	2G
	3G (non-HSPA)
	3G (HSPA)
	LTE

	2G
	No update necessary
	No update necessary
	Update necessary
	Update necessary

	3G (non-HSPA)
	No update necessary
	No update necessary
	Update necessary
	Update necessary

	3G (HSPA)
	Update necessary
	Update necessary
	No update necessary
	No update necessary

	LTE
	Update necessary
	Update necessary
	No update necessary
	No update necessary

	NOTE: Other triggers may cause the UE to perform a RAU/TAU, despite the above e.g. moving into a new RA or TA, and so on.


Table 1: Summary of when the UE would perform a RAU/TAU based on the trigger of VoIMS change

The following table summarise when the UE would perform an update for the current Selective UE Disabling of ISR:

	Old Cell
	New Cell

	
	2G
	3G (non-HSPA)
	3G (HSPA)
	LTE

	2G
	No update necessary
	Update necessary
	Update necessary
	Update necessary

	3G (non-HSPA)
	Update necessary
	No update necessary
	No update necessary
	Update necessary

	3G (HSPA)
	Update necessary
	No update necessary
	No update necessary
	Update necessary

	LTE
	Update necessary
	Update necessary
	Update necessary
	No update necessary

	NOTE: Other triggers may cause the UE to perform a RAU/TAU, despite the above e.g. moving into a new RA or TA, and so on.


Table 2: Summary of when the UE would perform a RAU/TAU in the current Selective UE Disabling of ISR feature

As can be seen by comparing Table 1 and Table 2 above, the proposed feature has less signalling impact over the existing Selective UE Disabling of ISR feature. Furthermore, if one considers that operators are currently rolling‑out HSPA throughout their entire 3G networks, then the rows and the columns for "3G (non‑HSPA)" can be removed. In doing so, the advantages of the proposed solution then become much greater, and even more so if the operator does not have a 2G network (100% saving!).
3 Rebuttal on drawbacks identified at SA2 #76

At SA2 #76, the following drawbacks were detailed in S2-0972818. Responses/discussion on these is provided in-line.

· Requires changes to the UE which needs to support the additional capability. If this solution is specified therefore it will only work for terminals compliant to the 3GPP release to which the functionality is added.
· Vodafone response: since it has now been decided that T-ADS enhancements shall only apply to Rel-9, this is not seen as a significant drawback. In addition, operator's are possibly already limited to using only Rel-9 compliant LTE terminals for commercial voice offering due to the fact that Emergency calls are not support in Rel-8 and commonly operators are compelled by local regulations to offer Emergency calls for all telephony services sold to customers.
· The disabling of ISR is determined by the HPLMN and does not take into account the user’s preferences (e.g. a user deciding to configure the VoIMS capable UE for data only).
· Vodafone response: the HPLMN is indeed in control, but through existing relationships that roaming partner operators have with one another the VPLMN's preference can be easily taken into account (see above on GSMA IR.21). As for not taking user's preferences into account, this is really implementation dependent on the UE. That is, there is no reason why a user changing the setting of his UE to be "data centric" cannot also be a trigger for the UE to disable this proposed functionality too.
· Offers a solution which is specific to VoIMS and extending it to other services that may require ISR disabling will require additional standardization efforts.
· Vodafone response: this is quite a questionable drawback and open to opinion, since in essence it is highly dependent upon what these "other services" are going to be. Without the foresight to know what such services are going to be, there is no real way to tell if this proposed solution or even the current Selective ISR Disabling solution would solve this as yet unknown issue for an as yet unknown service. One could even use this argument against all new features and functionality added to 3GPP specifications....!
4 Conclusion

Using this proposal over the existing proposal of simply disabling ISR, would bring about the following benefits:

· Impacts to ISR are minimised i.e. for a UE in idle mode, the benefits of ISR are still realised if both the old cell and new cell both support VoIMS, and, if both do not support VoIMS.
· Solves the common 2G/3G Routing Area problem for existing deployments and all future deployments by operators.
· Use of OMA DM makes it quick and easy for operators to deploy control of this functionality, as it already exists in many operator's networks today.
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