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* * * First Change * * * *

6.X
P-CSCF restart case
6.X.1
Introduction 

This 6.X subclause addresses the impact of the restart of the failed P-CSCF in the solutions B and D, when the extension option of the mechanism is used. After some considerations, two solutions which can be part of the solutions B and D are described; then after a comparison, a recommendation is proposed.
6.X.2
Considerations regarding a restarted P-CSCF
In the Rel9 P-CSCF restoration, the PGW detects the P-CSCF failure and sends a PCO with a new list of available P-CSCFs not including the failed P-CSCF. Then the UE, supporting Rel9 P-CSCF restoration, will initiate a new IMS registration if the used P-CSCF is not in the list (see 3GPP TS 23.380 [2] 5.1.2 subclause, steps 11, 13 and 3GPP TS 24.229 [3] B.2.2.1C and L.2.2.1C subclauses).

With Rel12 enhanced P-CSCF restoration, there may be some time (which can be long e.g. half an hour) between the P-CSCF failure and the triggering event (due to a terminating call) generating the PCO message from PGW to the UE. In the meantime, P-CSCF may have restarted and the PGW may now have this P-CSCF in its list of available P-CSCFs that PGW will send to the UE. According to 3GPP TS 24.229 [3] B.2.2.1C and L.2.2.1C subclauses, as the P-CSCF of the UE is in the list, the UE does not do a new IMS registration, although it needs to do it as this UE is no more known from the restarted P-CSCF.

The restarted P-CSCF is an available and valuable resource that could be used; otherwise all UEs previously on that P-CSCF will do IMS registrations on other P-CSCFs so increasing their load and not on the restarted P-CSCF which will be under-utilised with a small load only increasing by new UEs doing an initial registration. In some circumstances, it may even be the only available P-CSCF.
This restarted P-CSCF case is the same for the PCRF based solution B (subclause 6.3) and the HSS based solution D (subclause 6.5).
It is considered that the Rel12 P-CSCF restoration should allow reusing the restarted P-CSCF for UEs previously connected through it when they are triggered for a new IMS registration.
6.X.3
Solutions addressing P-CSCF restart
6.X.3.1
Solution with a new indicator
1) For a Rel12 UE and a Rel12 PGW supporting this solution, when the extension option of the mechanism is used and the UE has previously indicated the support of Rel12 P-CSCF restoration to the PGW:
-
 the PGW, when triggered, generates an Update Bearer Request / Update PDP Context with:
-
a PCO list of available P-CSCFs, taking into account their health status. This list may contain the P-CSCF used by the UE if this P-CSCF has restarted and is again available;
- 
a PCO indicator that  a new IMS registration is required;
-
The UE will then do a new IMS registration through a P-CSCF selected in the received PCO-list of P-CSCFs.
For backward compatibility reasons, if this UE receives a Modify EPS Bearer Context Request / Modify PDP Context Request (triggered by an Update Bearer Request / Update PDP Context) with a PCO List of P-CSCFs, but with no PCO indication that a new IMS registration is required, (e.g when accessing a network deploying the Rel 9 P-CSCF restoration), the UE behaves as for Rel9 P-CSCF restoration  (see TS 24229 B.2.2.1C and L.2.2.1C  subclauses), i.e. will do a new  IMS registration only if the received P-CSCF list does not contain the used P-CSCF address.
2) For a pre-rel12 UE (or a Rel12 UE not supporting P-CSCF restoration) and a Rel12 PGW supporting the solution:
-
the UE does not send a PCO  indication for the support of P-CSCF restoration at PDN creation;
-
the PGW, when triggered for P-CSCF restoration, will do a PDN disconnection;
-
the UE never receives a PCO list for P-CSCF restoration;
-
the UE behaviour is not impacted by the solution.
6.X.3.2
Solution without a new indicator
1) For a Rel12 UE and a Rel12 PGW supporting this solution, when the extension option of the mechanism is used and the UE has previously indicated the support of Rel12 P-CSCF restoration to the PGW at PDN creation: 

-
the PGW, when triggered for P-CSCF restoration, sends a PCO List which may or may not contain the restarted  P-CSCF;

-
the UE always  do a new IMS registration when it receives a PCO list of P-CSCFs in an Update  Bearer/Update PDP Context request by selecting a P-CSCF in the list.
To avoid useless new IMS registrations, the PGW never sends a PCO List in an Update Bearer/Update PDP Context request outside a P-CSCF restoration.
2) For a Rel12 UE supporting this solution accessing a network supporting the rel9 P-CSCF restoration:
-
in a first P-CSCF failure case, as according to 3GPP TS 23.380 [2] subclause  5.1 and 3GPP TS 24.229 [3], the PGW sends a PCO list without the failed P-CSCF to UEs using this P-CSCF, so the Rel12 UE will do a new IMS registration as expected; 

-
To avoid useless IMS registration by Rel12 UE, the Rel9 PGW should not send PCO list in Update bearer/Update PDP Context requests outside P-CSCF restoration. This should be clarified in the Rel9 specifications as no other use is described outside P-CSCF restoration;
- 
 in  a second case of P-CSCF failure described  in Rel9 3GPP TS 29.061[4], 13a.2.2.1a subclause, where the PGW, when detecting a P-CSCF failure,  sends a PCO list of P-CSCFs to all UEs to which the PGW has already provided the failed P-CSCF address even if not used by the UE;
-
this case is not described in stage 2 and presents the main drawback of a useless mass signalling to UEs using another P-CSCF than the failed one;
-
 when applied to the rel12 UE, this UE will initiate a useless IMS registration when using another P-CSCF;
-
given the drawback of this second failure case  handling, it is proposed to remove it from rel9 3GPP TS 29.061 [4], so to be  aligned with the stage 2 described in 3GPP TS 23.380 [2].
3) For a pre-rel12 UE (or a Rel12 UE not supporting P-CSCF restoration) and a Rel12 PGW supporting the solution, the description in 6.X.3.1 paragraph 2) applies; there is no impact on the UE behaviour.
6. X.4
Comparison of solutions for P-CSCF restart
Both solutions can be part of the solutions B and D.

Both solutions have no impact on the pre-Rel12 UEs.
To avoid useless IMS registrations, the solution without a new indicator, assumes that PCO lists of P-CSCFs are not sent to the UE outside P-CSCF restoration and that the second case of P-CSCF failure described in Rel9 3GPP TS 29.061[4] is removed. These two points are justified independently of the chosen solution.
The solution with a new indicator has as a higher impact on the UE as requesting to handle this new indicator and support  two behaviours according to the presence or absence of this indicator,
There is a preference for the solution without a new indicator described in 6.X.3.2 subclause as minimizing the impact to the UE.

6.X.5
Recommendation on P-CSCF restart
As the restarted P-CSCF being a valuable resource to be used for the new IMS registrations resulting of its failure , it is first recommended to standardise a solution where the PGW can request the UE to do a new IMS registration with a possible reuse of the restarted P-CSCF used by the UE, without generating useless IMS registrations.
Both solutions described in 6.X.3 subclause answers this objective.

The comparison made in 6.X.4 gives a preference to the solution without a new indicator described in 6.X.3.2, this solution is then recommended.
* * * Next Change * * * *

7.2
Final conclusion
This chapter compares proposed alternative solutions and recommends one of them as the final alternative to be considered for standardization.

Solution A has the following drawbacks:

· It requires the UE to support the multiple registration mechanism, which represents a significant implementation impact. 

· It does not apply to existing terminals (in particular GSMA IR-92 compliant ones) since they do not support multiple registration mechanism. 

· It increases the resources to be allocated to the UE in the network, i.e. MME/SGSN, SGW, PGW (when two PDN connections), P-CSCF, S-CSCF for double IMS registration. Moreover, these resources are only used for the exceptional case of a  P-CSCF failure.   

These drawbacks are sufficient to discard the solution at this stage.

The main disadvantage of solution C as considered by some vendors and operators seems to be that it always requires an AS to be deployed. Therefore, solution D is considered to have some advantages over solution C. 

Therefore, alternatives for comparison could be shortlisted and it is enough to compare between solutions B and D.

Based on analysis done in this document, following conclusions are reached:

· Both solution B and D are technically feasible.
· After exhaustive comparison, as per analysis done in clause 7.1 (Comparison analysis), key criteria to select just one of them for standardization has not been agreed.
CT4 conducted a technical voting. The voting resulted that neither solution B nor D reached the majority. 

Therefore, this document concludes that both solutions, B and D, are selected for standardization.

Both solutions consist of a basic mechanism that requires the deactivation and reactivation of the IMS PDN connection and an optional extension avoiding this deactivation.  There are different optional extension proposals. According to comparison analysis performed in clause 7.1.4.2.3, it is concluded that the PCO based extension (i.e. a new PCO parameter to indicate the UE Rel-9 PCO based P-CSCF restoration capability), common to both solutions B and D, is selected for standardization. According to the 6.X.5 subclause, the solution without a new indicator for P-CSCF restart described in 6.X.3.2 subclause is part of the recommended solutions B and D.
Following roaming conclusions are reached, as described in clause 6.5.6.5:

-
The HPLMN triggers the same restoration mechanism as the one supported by the VPLMN, either HSS-based or PCRF-based, when the HPLMN knows that both the HPLMN and the VPLMN support the same.

-
For inbound roamers to a VPLMN that implements HSS-based mechanism, the VPLMN executes the HSS-based mechanism as long as the HPLMN has triggered it; otherwise the VPLMN does not execute any P-CSCF restoration mechanism. 

-
For inbound roamers to a VPLMN that implement PCRF-based mechanism, the VPLMN executes the PCRF-based mechanism as long as the HPLMN has triggered it; otherwise the VPLMN does not execute any P-CSCF restoration mechanism. Even in case the HPLMN does not support PCRF-based mechanism, the VPLMN is able to execute PCRF-based mechanism as long as NAT is not performed.

-
Alternatively, the VPLMN may, by e.g. configuration, execute the "Update PDP context/bearer at P-CSCF failure" mechanism described in 3GPP TS 23.380 [2] clause 5.1, or other possible alternatives, like, e.g., reduce the roamers’ UE IMS re-registration timers.

* * * End of Changes * * * *

