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Abstract of the contribution: A comparison is provided of the two options for a network-based solution to improve the T-ADS in the SCC AS. The proposal is made to provide the "IMS voice over PS session supported indication" to the HSS and that the SCC AS can retrieve this indication when needed to perform T-ADS.
Discussion
At SA2 #75 the discussion on T-ADS concluded that both an enhanced network based solution as well as an UE based solution (using UE-TADS for fall back) are needed. Only the HSS-based (option 1 in this paper) and PCC-based (option 2 in this paper) solution retained in the discussion. However, no CRs were agreed at the meeting, instead more off-line discussions have been encouraged until next meeting to sort out the technical aspects.

This paper compares the two options for a network based solution based on this guidance.

Options to provide additional information to the SCC AS

Option 1 (IMS voice indicator): When the UE performs attach or TAU / RAU, and the MME / SGSN provides "IMS voice over PS session supported indication" to the UE, then the MME / SGSN provides this indication to the HSS in case of: 

-
Attach 

-
TAU / RAU to new MME / SGSN 
Note: In these cases, the MME / SGSN interacts anyway with the HSS, so there is no additional signaling load in the network to provide the indication. 
In case the UE performs TAU / RAU to the old MME / SGSN, there is currently no interaction between the MME / SGSN and the HSS defined. In order to ensure that the HSS is updated in all cases when the access capability has changed, the HSS shall instruct the MME / SGSN to provide an update when the UE performs TAU / RAU to old MME / SGSN and if the access capability has changed. The resulting additional signaling load depends on how IMS voice is supported in TAs and RAs; additional procedures for this signalling may have to be standardized.
The SCC AS retrieves the most recent "IMS voice over PS session supported indication" only when needed from the HSS (e.g. when interrogating for the attach status). If the indication has not been provided by the VPLMN, then the HSS shall respond to the SCC AS accordingly. This option does not introduce additional signaling between SCC AS and HSS in case the UE is idle and does not receive terminating calls.
Note: This solution does not require that the RAT type is provided to the HSS / SCC AS.

With option 1 the UE can always stay registered in IMS for audio and the SCC AS is aware of whether the currently used access is IMS voice over PS capable or not. If the currently used access is not IMS voice over PS capable, then the SCC AS can determine this and then decide to terminate the session via CS. This option also works when ISR is active provided that support for IMS voice over PS is applicable to the whole ISR area
.
In case ISR is active and the support for IMS voice over PS is not applicable to the whole ISR area, the MME / SGSN shall provide an indication to the HSS that the “IMS voice over PS session supported indication” cannot be relied on.. 
Note: There is a parallel discussion ongoing whether ISR needs to be disabled for cases in which the IMS voice over PS is not applicable to the whole ISR area and a network based solution is required. In case disabling ISR is possible for the subscribers using IMS voice or if the support for IMS voice over PS is applicable to the whole ISR area, the “IMS voice over PS session supported indication” can always be relied on.
The following drawbacks can be identified with this approach:

-
Solution has impacts to the HSS, SGSN and MME. HSS, SGSN and MME need to support the above-described indications. 
-
Additional signaling between MME / SGSN and HSS after TAU / RAU to same MME / SGSN if access capability has changed and if demanded by the HSS, i.e. the HSS may be informed about every access capability change for the user also when the UE is idle. 
-
Increase of IMS session establishment time in cases in which the SCC AS needs to interact with the HSS to identify the IMS voice over PS session supported status of the current access.
Option 2 (Using PCC notifications): When the UE performs attach or TAU / RAU, the MME / SGSN provides the information about the IP-CAN type and also the RAT type to the S-GW which updates the PDN-GW which then updates the  PCRF in the visited network, if the relevant PCC event trigger is set. When performing the IMS registration, the P-CSCF subscribes to changes of IP-CAN type and RAT type over Rx (as specified in TS 29.213 clause B.1a and TS 29.214 clause 4.4.6.4), i.e., the IMS receives RAT type change notifications only when the user is IMS registered. In order to further limit the number of notifications, the Rx interface could be enhanced to enable the P-CSCF to subscribe to a change of the IMS voice over PS session support capability of the access.
The P-CSCF notifies the S-CSCF (or the SCC AS) of every IP-CAN / RAT change for the user also in case the UE is idle. This function and additionally required RAT types (e.g. to differ between UTRAN with and without IMS voice over PS capability) would be subject of standardization.

This option also works when ISR is active provided that support for IMS voice over PS is applicable to the whole ISR area and IP-CAN type.
In case ISR is active and the UE switches between RAT types without performing TAU / RAU, then the change of RAT type is not signaled to the MME / SGSN; therefore it cannot be provided to the PCRF / P-CSCF and consequently also not to the SCC AS. 

The following drawbacks can be identified with this approach:

-
Additional B2BUA behavior is required in the P-CSCF.
-
The IMS is informed about every IP-CAN / RAT change when the user is IMS registered. However, the Rx could be enhanced to enable the P-CSCF to subscribe to a change of the IMS voice over PS session support capability of the access, whereas the PCRF is still informed about every RAT change.
 -
PCC support in HPLMN needs to be mandatory.  PCC support in VPLMN is only required if the PGW is located in the VPLMN or in case of PMIP based EPC.
-
New RAT type values have to be defined to indicate the IMS voice over PS session support capability of the relevant accesses.
As an enhancement of this option, the P-CSCF could use locally stored information about IP-CAN-TYPE and if the IP-CAN-TYPE is not sufficient for IMS voice over PS, the P-CSCF may immediately reject a terminating SIP INVITE with an appropriate error indication. This will on turn force the SCC AS to terminate the call on the CS domain. 
Comparison of options

Option 1 does not require signaling by the UE (“network based” solution). It requires instead that the MME / SGSN provide the HSS with the "IMS voice over PS session supported indication" sent to the UE. The HSS, SGSN and MME need to support these indications. The SCC AS can then retrieve the indication when needed. This limits the signaling load on both HSS and SCC AS. In this option the drawbacks of option 2 are avoided, i.e. it does not require PCC, has no impact on the P-CSCF and does create additional signaling towards the IMS when the UE is idle. 
Option 2 also does not require signaling by the UE (“network based” solution). The solution relies on the existing PCC framework, but mandates PCC in home PLMN and, if the PGW is in VPLMN or in case of PMIP based EPC, in VPLMN and requires that the P-CSCF has additional B2BUA behavior. The IMS is informed about every IP-CAN / RAT change for the user if IMS registered. In addition Rx could be enhanced to enable the P-CSCF to subscribe to a change of the IMS voice over PS session support capability of the access. This option has no impacts on the HSS, MME or SGSN.

Conclusion / Proposal
Considering the pros and cons of the two network-based solutions, option 1 and option 2 differ regarding mandated functionality, impact on network elements and additional signalling load. 
Option 1 can be seen as a general enhancement to the system as the information on the IMS voice over PS capability made available to the HSS can also be used by functions other than the SCC AS if needed. Within option 2 the PCRF would be the contact point for other IMS services if needed.
Conclusion: Option 1 (IMS voice indicator) should be specified clarifying the conditions under which it is applicable. Change requests to TS 23.292, TS 23.060 and TS 23.401 are provided.
















� An ISR area consists of a list of TAs and RAs in which ISR can be declared as activated by the MMS and SGSN.
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