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1. Introduction
This P-CR addresses an extension to the solution D to support P-CSCF restoration when IMS is offered on non-3GPP accesses 
2. Reason for Change
The reasons justifying the P-CSCF restoration enhancement described in the Technical Report, are also applicable to the case where the UE uses non 3GPP accesses for IMS. The solution D currently described in the Technical Report only addresses the 3GPP access case.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.806 v1.0.0.
* * * First Change * * * *

6.5.1
Overview

The S-CSCF detects that a terminating message cannot reach the destination UE based on P-CSCF lack of response or specific information on error codes, then it informs the HSS (directly via Cx) to provide a P-CSCF Restoration indication to the MME/SGSN when the UE is registered to a 3GPP access. The HSS forwards this request to MME/SGSN that is able to send it to corresponding UE. Then, this UE registers again to IMS, becoming reachable for any terminating message.
If the UE is using IMS over a non-3GPP access, an extension to the solution C is proposed where the HSS will request the release of the IMS PDN connection to the AAA Server that will transfer it to the PGW. The UE will then re-establish the IMS PDN connection and initiate a new IMS registration.
6.5.2
Principles

This solution is based on same principles as alternative with AS (via ISC and Sh) described in clause 6.4, except for the difference that the S-CSCF triggers the restoration procedure by contacting HSS directly via Cx.
If  the UE is registered to a non 3GPP accesses and has an IMS APN subscription over  non 3GG accesses,  the HSS forwards (without the need for any specific processing) a request for the release of the IMS PDN connection  to the AAA Server which transfers it to the PGW. The PGW initiates the release of the IMS PDN connation towards the UE via the non 3GPP access.

Based on the release of the IMS PDN connection, the UE will re-establish a new IMS PDN connection and perform a new P-CSCF discovery (according to existing procedures), and then register again to IMS.

* * * Next Change * * * *

6.5.3.1
Procedures for 3GPP accesses
This solution is described in figure 6.5.3.1-1.
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Figure 6.5.3.1-1: Alternative with direct Cx communication
This solution is explained following steps in figure 6.5.3.1-1:

1. Terminating S-CSCF receives a message for a UE.

2. S-CSCF tries to reach this called UE terminating P-CSCF.

3. New (or modified) error codes, or no response, are received by S-CSCF.

P-CSCF shall provide enough information to S-CSCF to be able to start P-CSCF recovery mechanism, i.e. to be able to identify whether corresponding subscriber registration data is not available, or when P-CSCF is down.

This step is the same as step 4 described for alternative with AS (via ISC and Sh) describes in clause 6.4.


Detection by S-CSCF is described in detailed in clause 6.4.3.2.

4. S-CSCF directly requests HSS (via Cx) to convey UE IMS PDN connection release indication.

There are two implementation possibilities to convey this indication in Cx, either a new procedure is used, what would require creating a new Diameter application for interoperability reason, according to Diameter extensibility rules, or it could be analyzed whether it may be incorporated into one of the existing procedures (e.g SAR may be a candidate for this, defining a new feature). A conclusion on this subject is left to stage 3.

Steps 5, 6 and 7 are the same as steps 7, 8 and 9 in the alternative with AS (via ISC and Sh) described in clause 6.4.
6.5.3.x
Procedures for the extension to non 3GPP accesses 

6.5.3.x.1
Procedures description
This solution is described in figure 6.5.3.x-1.
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Figure 6.5.3.x-1: Extension with Non 3GPP access 
This solution is an extension of the solution explained in the 6.5.3.1 subclause:
For non 3GPP access, as there is no PCO based equivalent mechanism, the way to request the UE to do a new IMS registration is to request a release of the IMS PDN connection over the interface (S2a or S2b or S2c) through which the UE is connected. The solution avoids disconnecting other PDN disconnections than the IMS PDN one. 
Steps 1 to 4 are common with the steps 1 to 4 of 6.5.3.1 subclause
5.
If the user has a non 3GPP access subscription with an IMS APN configuration and if the user has a non 3GPP access registration in the HSS, the HSS forwards an IMS PDN release indication to the AAA Server over SWx. 
An existing command pair should be reused to convey this indication over SWx. The possible ones are: 

· Registration Termination Request / Answer (RTR/RTA): this command pair is used over SWx to remove the subscribed user from the 3GPP AAA Serve
· Push-Profile-Request /Answer (PPR/PPA): this command pair is used over SWx
to indicate  the 3GPP AAA a  change in the  non-3GPP subscriber profile within HSS or to activate / deactivate the equipment trace in the PDN GW.    
The RTR means a total cleanup of all resources for the user, which is far from our scope. The PPR is more suited, as it allows not only the update of the user profile but other actions such as the trace activation /deactivation. The IMS PDN release indication to the AAA Server enters this type of usage of PPR/PPA. So PPR/PPA is proposed for this indication with a new flag in the PPR-Flags AVP     
NOTE 1:
If the user also has an IMS APN configuration subscribed over a 3GPP access and is registered to a 3GPP access, the procedure described in 6.5.3.1 from step 5 onwards applies in addition. 
Steps 6a and 7a describe the variant a:
6a If the AAA Server has the information that an IMS PDN connection is established for the user, the AAA Server sends an indication to the PGW over S6b, via eventually a AAA Proxy over SWd if a VPLMN is involved, to proceed to the release of this IMS PDN connection. 
An existing command pair should be reused to convey this indication over S6b and SWd; the Abort Session Request/ Answer (ASR/ASA) is proposed with a new AVP. 
7a
To proceed with the release of the IMS PDN connection:  
-
For S2a, the PGW initiates a bearer deactivation procedure (GTP) or a Proxy Mobile IPv6 LMA Initiated PDN Connection Deletion procedure (PMIP) to the trusted non 3GPP access domain.
-
For S2b, the PGW initiates a bearer deactivation procedure (GTP) or aProxy Mobile IPv6 LMA Initiated PDN Connection Deletion procedure (PMIP) to the ePDG.

-
For S2c, the PGW initiates a detach procedure as described in 3GPP TS 24.303 [10])
This procedure does not explicitly request the UE to re-establish the IMS PDN connection and do a new IMS registration; it is assumed that an IMS compliant UE shall re-attempt to obtain IMS service soon after detached from the IMS service.
Steps 6b and 7b describe the variant b:

6b If the AAA Server has the information that an IMS PDN connection is established for the user, the AAA Server sends an indication to the ePDG over SWm or to the trusted non 3GPP access network over STa, via eventually a AAA Proxy Server over SWd if a VPLMN is involved, to proceed to the release of the IMS PDN connection. 
An existing command pair should be reused to convey this indication over SWm or STa; the possible ones are:

· the Abort Session Request / Answer (ASR/ASA), 

· the Re-Auth-Request  / Answer (RAR/RAA)

The ASR for STa is used to detach a specific user from the access network and release all the PDN connections . The corresponding Diameter session is associated to the user and not to a PDN connection.  So it is preferred to use the RAR/RAA command pair over STa. By homogeneity with STa, it is also proposed to reuse the RAR/RAA command pair over  SWm.
7b
It is assumed that the ePDG over S2b or the trusted non 3GPP access network over S2a can initiate the IMS APN PDN disconnection with the UE,. 
Step8 is common to variants a and b:
8.As a result of the release of the IMS PDN connection, the UE re-establishes the IMS PDN connection, and also performs a new P-CSCF discovery (as the PDN was lost). After discovering a new P-CSCF, the UE will perform a new initial IMS registration towards IMS.

Regarding the two variants a and b, it is observed that:

· the functional impact is limited to S6b in the variant a, instead of STa, SWm and still S6b (for the S6c DSMIP case) with variant b.
· In the case of STa, if the trusted non-3GPP access does not support the new STa enhancements, the IMS PDN connection will not be torn down and the UE will not perform a new IMS registration. Which means signaling will have been triggered uselessly from the S-CSCF to the HSS, 3GPP AAA Server (and possibly Proxy) and the non-3GPP access network, and may be repeated again by the S-CSCF e.g. at a subsequent SIP INVITE targeting the user.  
· In the case of STa, the trusted 3GPP  network access may be not under the responsibility of the HPLMN operator or of the VPLMN operator,  which would need additional  agreements 

From these observations, it is preferred to rely on the variant a and to use the same procedure between the AAA Server and the PGW over S6b, which is applicable if the user is connected via S2a, S2b or S2c,
6.5.3.x.1
Future  evolution

The procedures described in subclause 6.5.3.x.1 result in the release of the IMS PDN connection, It would be worthwhile to avoid PDN release connection as this has been analysed for the solution D with 3GPP accesses.   
3GPP, through the eSAMOG work item, is defining WLCP protocol which is a NAS like protocol. This would give the possibility to use it to transfer PCO equivalent information related to the PCO based P-CSCF restoration,
The changes would be very similar to the changes defined in a variant for E-UTRAN access, i.e. UE indicating the support for PCO based P-CSCF restoration at the time of IMS PDN connection and later the PGW provides the updated list of P-CSCF addresses at the time of P-CSCF restoration.

There is a preliminary point which is to use a PCO like mechanism for P-CSCF discovery through a WLAN; this point is outside this P-CSCF restoration study. If this feature is introduced in 3GPP standards, it could be completed with a PCO indicating the support of  a PCO based P-CSCF restoration over WLAN. This is a FFS item.  
* * * Next Change * * * *

6.5.4
Coexistence with existing solution

Similar as in solution C with AS (via ISC and Sh) described in clause 6.4.4.
Regarding the extension to support P-CSCF restoration over non 3GPP accesses, there is no impact as the existing PCO based P-CSCF restoration does not apply for non 3GPP accesses. 
6.5.5
Objective compliance

Similar as in solution C with AS (via ISC and Sh) described in clause 6.4.5.

Regarding the extension to support P-CSCF restoration over non 3GPP accesses, The objective "do not impact existing GSMA compliant UEs" does not apply as GSMA has not defined the use of IMS over non 3GPP accesses and EPC.  
* * * Next Change * * * *

7.1.4
Sol-D: Alternative with direct Cx communication

7.1.4.1 3GPP accesses

Table 7.1.4.1-1 summarizes the comparison criteria fulfilment for this alternative. Objective compliance is grey shaded.

Table 7.1.4.1-1 :
	Alternative with direct Cx communication – 3GPP accesses

	Criteria
	Fulfilment
	Evaluation

	Avoid massive signalling
	Fully compliant
	 Similar to Sol-C.

See clause 7.1.3.

	Improve reliability
	Fully compliant
	 Similar to Sol-C.

See clause 7.1.3.

	Do not impact existing GSMA compliant UE
	Fully compliant
	Similar to Sol-C.

See clause 7.1.3.

	Service availability
	Fully compliant
	 Similar to Sol-C. 

See clause 7.1.3.

	Minimize H-PLMN resource usage to provide visited P-CSCF recovery
	Compliant
	 Similar to Sol-C.

See clause 7.1.3.

	Applicability
	-
	3GPP accesses

	Impacted elements
	4
	S-CSCF, HSS, MME/SGSN.

	Impacted interfaces
	4
	 Cx, S6a/S6d/Gr.

	Complexity
	Low OR Medium
	Impacts on Cx interface depends on the implementation option finally selected at stage 3, if an existing procedure can be used cost is low, but if a new command is required, since it implies definition of a diameter application the implementation cost will increase.

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

	Performance impact
	Very Low
	 Similar to Sol-C.

See clause 7.1.3.

	Roaming considerations
	Roaming agreement
	Similar to Sol-C.

See clause 7,1,3.

	PDN connection reattach required
	Yes
	 Similar to Sol-C.

See clause 7.1.3.

	Coexistence with existing mechanism
	Not precluded

Not recomm.
	Similar to Sol-C.

See clause 7.1.3.

	Added value
	None
	-

	Limitations or drawbacks
	None
	-


7.1.4.x Extension for non 3GPP accesses
Table 7.1.4.x-1 summarizes the comparison criteria fulfilment for the extension to solution D for P-CSCF restoration over non 3GPP accesses. This table just includes changes to the base solution comparison table 7.1.4.1-1.
Table 7.1.4.x-1 :
	Alternative with direct Cx communication – Extension for non 3GPP accesses

	Criteria
	Fulfilment
	Evaluation

	Do not impact existing GSMA compliant UE
	Not applicable
	GSMA has not defined the use of IMS
 over non 3GPP accesses and EPC.

	Applicability
	-
	Non 3GPP accesses

	Impacted elements
	5
	P-CSCF, S-CSCF, HSS, AAA Server, AAA Proxy, PGW.

	Impacted interfaces
	4
	 Cx, SWx, SWd, S6b.

	Complexity
	Medium
	The extension itself has a low complexity as it results in the transfer of an IMS PDN release request from HSS to PGW via AAA Server through existing commands. 
This extension nevertheless increases the overall complexity of the solution D as adding new interfaces and network elements 

	PDN connection reactivation required
	Yes
	 Similar to Sol-C.

See clause 7.1.3.

	Coexistence with existing mechanism
	-

	Neutral as PCO based mechanism is not used over non 3GPP accesses


* * * End of Changes * * * *
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