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For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Title *
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Acronym *
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Unique identifier *
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1
3GPP Work Area *

	
	Radio Access

	X
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification *

This work item is a … *

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any) *


	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … *

	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1

Stage 1

	Source of external requirements (if any) *


	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2

Stage 2  *

	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: *
 
Go to §3.

2.3.3

Stage 3 *

	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s)

Or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: *
 

Go to §3.

2.3.4

Test spec *

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5

Other *

	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4

Work task *

	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification *

A mobile IMS UE on 3GPP access will after a P-CSCF failure (total failure or just loss of UEs registration information) be unreachable for terminating calls until the UE either attempts to make an outgoing call or until the UE’s registration timer expires and new REGISTER message is sent (which in worst case may be several hours, depending on operator preferences). Any call for the UE arriving to terminating S-CSCF in meantime will be rejected.
To minimize the time an UE is unreachable for terminating calls after a P-CSCF failure, 3GPP TS 24.229 and 3GPP TS 23.380 specify from Rel-9 onwards some optional restoration procedures for handling of P-CSCF failure, that could be summarized as follows:

-
In connection with the UE registering to IMS, the P-CSCF shall via Rx provide the PCRF with the P-CSCF address (SIP address) selected by the UE. The PCRF in its turn then uses a Gx push procedure to provide the P-GW/GGSN with the P-CSCF address, that is stored by P-GW/GGSN.
- 
The P-GW/GGSN monitors periodically availability of all P-CSCFs to which the UEs it serves are attached to. 

- 
When P-CSCF is considered as failed the P-GW/GGSN sends Update Bearer Request/Update PDP Context Request, to all UEs associated with this P-CSCF address, including a new PCO (Protocol Configuration Options) IE with a list of available P-CSCF addresses, which does not include the failed P-CSCF. 
- 
The UE will upon receiving the Update Bearer Request/ Update PDP Context Request with the list of P-CSCF addresses perform a new initial registration towards IMS, using a different P-CSCF, since former P-CSCF will not be included in the list.
However, following limitations have been identified for these restoration procedures:

a) Massive core and radio networks signaling
Once P-GW/GGSN determines that a P-CSCF is down, it has to send an Update Bearer Request/Update PDP Context Request for every UE currently registered with the failing P-CSCF, to provide it with an updated list of P-CSCFs and thereby to notify the UE the need for it to re-register to IMS. 

The number of users that can be handled by a P-CSCF can be large which means that massive core and radio network signalling will be triggered due to the P-CSCF failure, both for sending the Update Bearer Request/Update PDP Context Request message to every UE as well as for the resulting IMS re-registration attempts performed by every affected UE. This procedure may involve paging the UEs, if the associated UEs are in idle mode. 
b) Not fully reliable

The current solution may in some cases not be fully reliable, like in the following situations:

· In case of a P-CSCF partial failure (i.e. only for a set of users) or restart after the failure, the P-CSCF may appear available by the P-GW/GGSN, therefore restoration mechanism is not performed and terminating calls for affected users will fail.

· A (temporary) network problem may cause the P-GW/GGSN to assume the P-CSCF is down and thereby trigger the restoration procedure unnecessarily. 

Note: 
Existing standardized solution does not preclude implementation design options that may mitigate the stated potential limitations, like implementing appropriate and specific flow control mechanisms in the PGW trying to mitigate a potential massive signaling, as well as providing an implementation dependent keep alive mechanism between the PGW/GGSN and P-CSCF that could mitigate potential non reliability of P-CSCF failure detection.
It can further be noted that GSMA compliant UEs follow 3GPP TS 24.229 Rel-8 that only include P-CSCF discovery mechanism not P-CSCF restoration procedures, since the P-CSCF restoration trigger based on Update Bearer Request/Update PDP Context Request was introduced in Rel-9 as an optional procedure in 3GPP TS 24.229. Therefore, the UE may ignore any P-CSCF addresses in an Update Bearer Request/Update PDP Context Request, and then will never try to re-register and as a result continue to be unavailable.
4
Objective *

As a result of current restoration procedures limitations, it can be seen as beneficial to add optional enhanced restoration procedures to achieve following results: 

-
Avoid massive signalling over the core and radio networks
This is of special importance when a P-CSCF handles a large number of UEs. It may cause network overload. 
-
Improve reliability 

Avoiding false positive or false negative detection scenarios by P-GW/GGSN, resulting in that the P-GW/GGSN either do not trigger the restoration procedures when user state has been lost, or unnecessarily triggers restoration procedures when not really required.  

-
Avoid specific UE support.
-
Avoid as much as possible any other limitation or drawback

Existing standardized P-CSCF restoration mechanism should be analysed in order to define a new enhanced procedure that could avoid as much as possible any other existing limitation or drawback beyond the ones listed above.

Based on latest 3GPP TR 29.806 version at this time (i.e. v1.2.0) solutions B and D are selected for standardization.
This work item specifies both solutions B and D. The work item will take into account:
-
the interactions between solutions B and D for the roaming scenarios such that an operator can deploy one of the solutions independently from other operators, and

- 
the possible commonalities between the two solutions, so that system impacts can be minimized.
This work item covers both stage 2 and stage 3 work. 
5
Service Aspects

None under this WID
6
MMI-Aspects

None under this WID
7
Charging Aspects

None under this WID
8
Security Aspects

None under this WID
9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	
	
	X
	

	No
	X
	
	X
	
	X

	Don't know
	
	X
	
	
	


Regarding UE impacts: Both solutions consist of a basic mechanism that requires PDN deactivation and reactivation. This basic mechanism does not require UE impacts. However, both solutions have proposed some alternative optional extensions in order to avoid this PDN deactivation and reactivation, all of them require UE impacts. Therefore, TR shall be continued to determine whether any of the proposed optional extensions is proposed for standardization, in this case, this will imply UE impacts.

10
Expected Output and Time scale *

10.1
General


Following tables are common for both solution, i.e. HSS based and PCRF based.
	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	29.806
	TR on P-CSCF Restoration new enhanced mechanism
	CT4
	
	
	CT#65 (September 2014)
	This study will contain a statement of the problem and analyse the alternatives, proposing a conclusion for standardization. 

The impacts from the selected solution will be reflected in the corresponding TSs (both stage 2 and stage 3).

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	23.380
	
	P-CSCF Restoration Procedures are enhanced with new procedures
	CT#65 ( September 2014)
	CT4 responsibility



	24.008
	
	Possible impact on PCO 
	CT#66 ( Dec 2014)
	CT1 responsibility

	29.274
	
	Possible Impacts on GTP 
	CT#66 ( Dec 2014)
	CT4 responsibility

	29.060
	
	Possible impacts on GTP
	CT#66 ( Dec 2014)
	CT4 responsibility

	29.061
	
	Impacts on GGSN/PGW for IMS interworking
	CT#66 ( Dec 2014)
	CT3 responsibility


10.2
HSS based solution


Following table applies to HSS based solution only.

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	29.228
	
	New indication of P-CSCF-Restoration in Cx
	CT#66 ( Dec 2014)
	CT4 responsibility



	29.229
	
	New indication of P-CSCF-Restoration in Cx
	CT#66 ( Dec 2014)
	CT4 responsibility



	29.272
	
	New indication of P-CSCF-Restoration in S6a/d
	CT#66 ( Dec 2014)
	CT4 responsibility



	24.229
	
	Mechanism to provide information in a response that the P-CSCF is down/restarted.
	CT#66 ( Dec 2014)
	CT1 responsibility

 

	29.002
	
	New indication of P-CSCF-Restoration in Gr
	CT#66 ( Dec 2014)
	CT4 responsibility

	29.305
	
	MAP-Diameter IWF impacts
	CT#66 ( Dec 2014)
	CT4 responsibility

	29.273
	
	Possible non-3GPP access interface impacts
	CT#66 ( Dec 2014)
	CT4 responsibility

Non-3GPP access: low priority for WI completion


10.3
PCRF based solution


Following table applies to PCRF based solution only.

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	29.212
	
	Impacts on Gx
	CT#66 ( Dec 2014)
	CT3 responsibility



	29.214
	
	Impacts on Rx
	CT#66 ( Dec 2014)
	CT3 responsibility



	29.213
	
	PCC procedures impacts
	CT#66 ( Dec 2014)
	CT3 responsibility



	24.229
	
	Impacts on SIP
	CT#66 ( Dec 2014)
	CT1 responsibility

 


11

Work item rapporteur(s) *

 

María Cruz Bartolomé (maria.cruz.bartolome@ericsson.com)


PCRF based solution rapporteur: Shishufeng (Susan) (susan.shishufeng@huawei.com)
12

Work item leadership *

CT4
13

Supporting Individual Members *

	Supporting IM name

	Ericsson

	KDDI  

	Deutsche Telekom

	Telecom Italia

	Telia Sonera

	

	HP 

	NSN

	Rogers Wireless Inc

	NEC

	

	Alcatel Lucent

	Verizon

	AT&T

	LG Electronics

	NTT DOCOMO

	Huawei
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