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1. Introduction
This P-CR addresses Editor’s notes about the solution A with a double IMS registration of the UE via two different P-CSCFs.
2. Reason for Change
The addressed editor’s notes are:

a) Editor’s Note: it is to be checked if multiple IMS registrations as specified in 3GPP TS 24.229 [3] can be used over the same 3GPP type of access. 
For Stage 2, TS 23.228 4.6 mentions :
If an UE acquires an additional IP address due to establishing an additional IP‑CAN bearer through a different access network, the UE may perform an IMS registration using this IP address as the contact address. If IMS registration is performed, this IMS registration may co-exist with the previous IMS registration from this UE and the UE shall be notified that this IMS registration results in multiple simultaneous registrations.

St2 indicates the use of multiple registrations due to the use of another type of access.
For stage 3, TS 24.229 4.5 mentions:
Multiple registrations: An additional capability of the UE, P-CSCF and S-CSCF, such that the UE (as identified by the private user identity and instance-id), can create multiple simultaneous registration bindings (flows), associated with one or more contact addresses, to any public user identity, Without this capability, a new registration from the UE for a public user identity replaces the existing registration binding, rather than merely creating an additional binding.

TS 24.229 5.1.1.1 mentions:
The UE can register any one of its public user identities with any IP address acquired by the UE. The same public user identity can be bound to more than one IP address of the UE.
Stage 3 describes the use of multiple registration with one or more contact addresses , with any IP address, .
From this, it can be considered that such multiple registrations may occur on the same or a different type of access, with the same or a different IP-Address, on the same or a different PDN connection. The two following UE behaviors will be addressed in the TR:

· Two PDN connections with the same APN are established with the same PGW but with different IP addresses, so with different IMS contact addresses. Then an IMS registration is set up via each PDN connection to a different P-CSCF.

· One PDN connection is established with a PGW. Then two IMS registrations are set up over this PDN connection with the same IMS contact address towards different P-CSCFs. 
It is proposed to modify the Editor’s note so to check if these two behaviors are technically allowed and comply with the multiple IMS registrations as specified in TS 24.229. 
b) Editor’s Note: the case when only one contact address is used for a double registration is to be investigated. 

As indicated in a) the case of a double registration with the same contact address is addressed in the TR
It is proposed to remove the Editor’s note and only use the updated one in a) 
c) Editor’s Note: it is to be checked if this double registration with two P-CSCFs and possibly two ATCFs is compatible with the SRVCC feature.
This editor’s note is still under investigation. 
d) Editor’s Note: The case when the PCO based restoration existing mechanism is deployed and an UE supports the Double Registration mechanism needs further investigation, in particular when the UE uses the PCO based P-SCSF discovery.
The coexistence with the PCO based mechanism used for the P-CSCF discovery does not raise particular remarks when two PDN connections. The case with one PDN connection raises the question of the notifications of two P-CSCFs addresses to the PGW which is not addressed by the existing specifications. The UE can detect the P-CSCF failure when an originating call, then use the other IMS registration and try to re-establish another IMS registration. Nevertheless it would be better not to use the PCO based mechanism discovery when only one PDN connection is used with a double IMS registration

 It is proposed to remove the Editor’s note
e) In 6.2.5, the compliance to the objectives has been completed.
f) In 7.1.2 subclause, the criteria evaluation table has been updated according to the list of criteria of subclause 7.1. The editor’s note is removed.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.806 v0.2.0.
* * * First Change * * * *

6.2
Sol-A Double IMS registration
6.2.1
Overview

This solution relies on a double IMS registration of the UE via different P-CSCFs. If one of the P-CSCF fails, new IMS sessions will go through the available P-CSCF.

6.2.2
Principles

The UE supports the multiple IMS registration feature via two different P-CSCFs. This feature has been specified in 3GPP TS 24.229 [3] from Rel8. In addition the UE has the logic to manage a P-CSCF restoration  
Two UE behaviours are considered:

· A mode where two PDN connections with the same APN are established with the same PGW but with different IP addresses, so with different IMS contact addresses. Then an IMS registration is set up via each PDN connection to a different P-CSCF.
· A mode where one PDN connection is established with a PGW. Then two IMS registrations are set up over this PDN connection with the same IMS contact address towards different P-CSCFs.
Editor’s Note: it is to be checked if these two behaviours are technically allowed and comply with the multiple IMS registrations as specified in 3GPP TS 24.229 [3] and if they can be used over the same 3GPP type of access.

Editor’s Note: it is to be checked if this double registration with two P-CSCFs and possibly two ATCFs is compatible with the SRVCC feature.


When the P-CSF failure has been detected by the UE and the S-CSCF, new IMS sessions are handled though the second P-CSCF associated to the second registration.

6.2.3
Description

6.2.3.1
Detection of the P-CSCF failure

The UE may detect a P-CSCF failure when trying to establish a new IMS session or when doing an IMS re-registration.

The S-CSCF may detect a P-CSCF failure when trying to establish a terminating session.
6.2.3.2
Registration

The UE supporting the double registration feature initiates and maintains two IMS registrations via different P-CSCFs.

The UE after having detected the P-CSCF failure may:

-
try to do another registration to a 3rd P-CSCF, so to maintain a double registration; this supposes that, in normal conditions, the UE has a list of at least 3 P-CSCFs through which it can  establish an IMS registration;
-
try new registration attempts towards the failed P-CSCF until it recovers, while using the second P-CSCF for signalling traffic handling. This may happen when the UE, in normal conditions, has a list of only two possible P-CSCFs. The timer between two attempts can be long as the second P-CSCF is used in parallel, allowing to limit the additional signalling and to spread it over time.
6.2.3.3
New Originating sessions:

In normal conditions, the UE may use:

·  one IMS registration for some communications, and the second IMS registration for other communications;
· always use the same IMS registration for all the communications. The second IMS registration is like a standby registration.
When the UE has detected a P-CSCF failure and needs to establish a new session, it will use the available P-CSCF associated to the second registration.

6.2.3.4
New Terminating sessions

In normal conditions, the S-CSCF may:

· use  one IMS registration for some communications, and the second IMS registration for other communications;
· always use the same IMS registration for all the communications. The second IMS registration is like a standby registration.
The S-CSCF, after having detected the P-CSCF failure, will route the terminating session to the P-CSCF associated to the second registration.
If the same IMS registration is not used by the UE and the S-CSCF (stand by type), a failure of the associated P-CSCF may not be detected. This behaviour should be avoided.
Editor’s note; It is to be complemented on how this behaviour can be avoided.
6.2.4
Coexistence with existing solution

This coexistence happens when the UE uses the PCO based mechanism for P-CSCF discovery, where the UE will receive an updated list of P-CSCFs at PDN connection or when its P-CSCF fails.

When the mode with two PDN connections is used, the UE will receive the updated list of P-CSCFs on the PDN connection associated with the failed P-CSCF. This event allows the UE to detect the P-CSCF failure; the UE will then act as described in subclauses 6.2.3.2 and 6.2.3.3.
When the mode with one PDN connection is used, the coexistence of the "Double IMS Registration" solution with the PCO based mechanism raises the question of two P-CSCFs addresses being notified to the PGW for the same PDN connection.  The existing specification of the PCO based mechanism does not address the case of a multiple IMS registration on the same PDN connection with different P-CSCFs. Then it is possible that the PGW will not store the two P-CSCF addresses associated to the UE for the same PDN connection and so, in some cases, will not send an update of the P-CSCFs list indicating the P-CSCF failure. The UE will detect the P-CSCF failure when it attempts establishing an originating session (c.f. 6.2.3.1) or doing an IMS  re-registration; the UE will then try new IMS registrations attempts as described in 6.2.3.2. Therefore it is not recommended to use the PCO-based P-CSCF discovery mechanism when the mode with one PDN connection and two IMS registrations is used. It implies that UEs are required to support another P-CSCF discovery mechanism.

If the "Double IMS Registration" solution is used for a UE, the keep alive mechanism is not used for this UE.

6.2.5
Objective compliance


Hereafter is reviewed the compliance of the solution towards the objectives listed in clause 5. 
-
Avoid massive signalling over the core and radio networks

The reestablishment of the failed path with a new registration can be spread over time, as the second registration is used in the meantime. In addition, if the attempts to re-establish the failed registration are towards the failed P-CSCF, a rather long and defined on a per UE basis timer can be used to minimize the signalling traffic,
-
Improve reliability 

Reliability is improved in comparison with existing mechanisms.
The detection of the P-CSCF failure is done on a per UE basis when attempting the establishment of new IMS sessions, originating or terminating. This covers complete or partial failure of the P-CSCF. 
-
Do not impact existing GSMA compliant UEs.

This solution requires the support of the IMS multiple registration feature plus the additional functionality for the support of the P-CSCF restoration. This is not supported by existing GSMA compliant UEs.
-
Improve service availability.

The double registration solution allows maintaining the service availability when establishing new IMS sessions, originating or terminating.    

Service availability is not dependent on massive signalling. 

· Minimize H-PLMN resource usage to provide recovery solution for a visited P-CSCF.

The solution requires some resources in the S-CSCF to maintain two IMS registrations. 
This solution covers the main objectives, apart the impact on existing GSMA compliant UEs. 
* * * Next Change * * * *

7.1.2
Sol-A Double IMS registration

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

Table 7.1.2/1 : Criteria evaluation table
	Criteria
	Fulfillment 
	Evaluation

	Avoid massive signalling
	Yes
	The reestablishment of the failed path with a new registration can be spread over time. If the attempts are towards the failed P-CSCF, the timer between attempts should not be short. See subclause 6.2.5.

	Improve reliability
	Yes
	The detection of the P-CSCF failure is done on a per UE basis when attempting the  establishment of  new IMS sessions, originating or terminating. See subclause 6.2.5

	Do not impact existing GSMA compliant UE
	No
	This solution requires, apart from specific functionality to support new proposed restoration mechanism, the support of the IMS multiple registration feature with its use in the context of P-CSCF restoration. This is not supported by existing GSMA compliant UEs. See subclause 6.2.5.

	Service availability
	Yes
	This solution allows maintaining the service availability when establishing new IMS sessions, originating or terminating. See subclause 6.2.5.

	Minimize H-PLMN resource usage to provide visited P-CSCF recovery
	Yes
	It only requires S-CSCF to support the IMS double registration. See subclause 6.2.5.

	Applicability
	-
	Applicable to all types of accesses

	
	
	

	Impacted elements
	2
	UE and S-CSCF






	Impacted interfaces
	0
	Interfaces are not impacted 

	Complexity
	Low
	The UE and  S-CSCF have to support the multiple IMS registration feature, to detect the P-CSCF failure and then to use the second registration
Functional impacts are small (simple mechanism)  if the UE and  the S-CSCF support the multiple registration feature.

It is required to use a second P-CSCF.



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

	Roaming considerations
	Roaming agreement
	This solution requires the home S-CSCF to support the multiple IMS registration and its use with a P-CSCF failure. 

	PDN connection reattach required
	No
	

	Coexistence with existing mechanism
	Not precluded
	UE can use PCO based discovery mechanism when the mode with  two PDN connections is used. Preferable to avoid its use when the mode with one PDN connection and  two IMS registrations is used

	Other Added value
	-
	

	Other limitations or drawbacks
	-
	

	
	
	


	
	

	




	
	
	

	
	
	

	
	
	



* * * End of Changes * * * *

