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1. Introduction
-
2. Reason for Change
Expected behavior when V-PLMN does not support Sol-C proposed mechanism is included. 

Some roaming considerations clarifications are required as well.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.806 0.2.0.
* * * First Change * * * *

6.4.3.2.1
General

During UE registration, P-CSCF informs S-CSCF if this new feature is supported (e.g. a new feature-capability indicator dedicated for the P-CSCF restoration). 
In case this feature supporting indication is not received by S-CSCF, it means that the UE is roaming in a V-PLMN that does not support this P-CSCF restoration mechanism, then S-CSCF decreases UE registration expiration timer in the registration response then the time the corresponding UE (in the V-PLMN) is not reachable for terminating calls is minimized. As the number of roaming users is usually low in comparison to the non-roaming, this should not affect the overall network dimensioning. If a large number of users are roaming, it is recommended however to always support the enhanced P-CSCF restoration procedures. 
Only in case this feature is supported by V-PLMN, following procedures applies.

The S-CSCF keeps a list of non-working P-CSCFs. When the S-CSCF has not been able to contact P-CSCF even when all retransmission timers have expired (see subclause 6.4.3.2.2 for more detail) then S-CSCF adds the P-CSCF to the list of non-working P-CSCFs and keeps it there for a certain time. As long as the P-CSCF is in that list, the S-CSCF initiates the procedure for releasing the PDN connection for all incoming requests towards a UE registered with this P-CSCF.

The S-CSCF removes a P-CSCF from the list of non-working P-CSCFs as soon as a SIP request, including REGISTER, is received from that P-CSCF. 

The S-CSCF/AS can detect that the destination P-CSCF is not working either

-
by receiving an indication with additional information indicating that the P-CSCF is not working (e.g. a reason header field with a SIP reject code and text) along with an indication that P-CSCF restoration is supported (e.g. a new feature-capability indicator dedicated for the P-CSCF restoration). The exact coding details are left to stage 3; or

-
by not receiving any SIP response when the S-CSCF sends a request directly to the P-CSCF.

The S-CSCF learns that the AS supports the P-CSCF restoration procedure by reception of a feature-capability indicator, indicating that P-CSCF restoration is supported, in the INVITE SIP request, in step 2 in figure 6.4.3.1-1. 

Note that any other proprietary additional mechanisms may be used for detection of P-CSCF unavailability, such as TCP connection errors etc. 

* * * Next Change * * * *

6.4.3.2.3
S-CSCF not adjacent SIP node to P-CSCF

This is the normal case when the terminating user is roaming and there are IBCFs between the S-CSCF and the P-CSCF. It can also be that an ATCF is inserted between the S-CSCF and the P-CSCF. It is the SIP node closest to the P-CSCF that will be responsible for detecting that the P-CSCF is not working.

When the SIP node closest to the P-CSCF detects that the P-CSCF is not responding, the SIP node rejects the request with a SIP error response with an indication that the P-CSCF is not working (e.g. a Reason header field indicating that the P-CSCF is not working) along with an indication that P-CSCF restoration is supported (e.g. a feature capability indicator dedicated for the P-CSCF restoration). The exact coding details are left to stage 3.

This procedure does not require a roaming agreement with V-PLMN. In case V-PLMN implements this new restoration mechanism it means that V-PLMN P-CSCF triggers restoration including information in corresponding error responses (as described in subclause 6.4.3.2) that is used by H-PLMN to request UE IMS PDN connection release. 

On the contrary, if V-PLMN does not implement this feature, then the alternative is that S-CSCF  decreases registration expiration timers for roaming users, then the time the corresponding UE (in the V-PLMN) is not reachable for terminating calls is minimized.  This does not require a roaming agreement, since the UE timer provided in the REGISTER can be lowered by S-CSCF in their response, only in case S-CSCF is not informed by P-CSCF that the V-PLMN supports this feature.  
* * * Next Change * * * *

7.1.3
Sol-C Alternative with AS (via ISC and Sh)

Following table summarizes comparison criteria fulfilment for this alternative. Objective compliance is grey shaded.

Table 7.1.3/1 :
	Alternative with AS (via ISC and Sh)

	Criteria
	Fulfilment
	Evaluation

	Avoid massive signalling
	Fully compliant
	Triggering only when UE perform activity, which avoids mass signalling. 

See subclause 6.4.5.

	Improve reliability
	Fully compliant
	Reliability is improved as the triggering is only done on a per UE basis, and based on a well-defined set of error responses.

See subclause 6.4.5.

	Do not impact existing GSMA compliant UE
	Fully compliant
	No specific UE procedures required.

See subclause 6.4.5.

	Service availability
	Fully compliant
	Recovery is not dependent on massive signally that overloads the system and delays re-registration.

Partial failure is detected and P-CSCF restoration is triggered immediately. 

See subclause 6.4.5.

	Minimize H-PLMN resource usage to provide visited P-CSCF recovery
	Compliant
	It just applies to roaming users (very low number) and impact on home elements is low. 

Home network dimensioning is not impacted.

See subclause 6.4.5.

	Applicability
	-
	3GPP accesses

	Impacted elements
	5
	S-CSCF, AS, HSS, MME/SGSN.

	Impacted interfaces
	5
	Sh/MAP, S6a/S6d/Gr.

	Complexity
	Low
	Low implementation complexity, since interface modifications do not require new commands, but a new IE. Same type of extension is already done for other existing IEs.

Very low impacts on HSS and MME/SGSN. Low impact in S-CSCF.

Low impact in AS (see "Added value" criteria as well).

	Performance impact
	Very Low
	Very low impacts since restoration triggering is done on per UE need basis and node behaviour complexity is low.

	Roaming considerations
	Roaming agreement not required
	This procedure does not require a roaming agreement with V-PLMN.

a) Both V-PLMN and H-PLMN supports this mechanism:

V-PLMN P-CSCF triggers restoration including information in corresponding error that is used by H-PLMN to request UE IMS PDN connection release.

b) V-PLMN does not support  this mechanism:

S-CSCF decreases registration expiration timers for roaming users in the REGISTER response, only when P-CSCF does not include information on support of this new feature.
.

See subclause 6.4.3.2.3.

	PDN connection reattach required
	Yes
	This mechanism is based on UE release of formed IMS PDN connection and new re-attachment to a newly available P-CSCF.

	Coexistence with existing mechanism
	Not precluded

Not recomm.
	See subclause 6.4.4.

	Added value
	Yes
	AS could provide some added value functionality that could minimize damage due to P-CSCF failure and  improve calling user perception, like for example:

- Keep terminating call on hold until called UE is newly registered (using an available P-CSCF) and then continue the call establishment. Meanwhile an announcement can be played to the calling UE.
- Redirect terminating call to called user voice mail,
- Redirect call via CS.
This functionality is out of the 3GPP standardization scope.

	Limitations or drawbacks
	None
	-


* * * End of Changes * * * *

