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1. Introduction
-
2. Reason for Change
Some extra procedures are proposed for Solution D in order to be able to inform MME/SGSN about whether UE supports Rel-9 based PCO P-CSCF Restoration procedures.

Based on the possibility for the MME/SGSN to know whether or not affected UE supports this capability (Rel-9 based PCO P-CSCF Restoration procedures), the MME/SGSN is able to either:

- Request IMS PDN connection release to the UE, when the UE does not support this capability or

- Request to P-GW/GGSN to provide to the UE a PCO with the new list of available P-CSCF addresses, reusing part of existing restoration procedures, when the UE supports this capability.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.806 0.3.0.
* * * First Change * * * *

6.4.3.1
Procedures

This solution is described in figure 6.4.3.1-1.




Figure 6.4.3.1-1: Alternative with AS (via ISC and Sh)

This solution is explained in the following steps in figure 6.4.3.1-1:

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

2. The call is routed via the AS using iFC.

This alternative describes the functionality as an AS based function. Some new functionality needs to be implemented to be able to run in any AS. Therefore, a new AS is not required, but this specific new functionality shall be in one of the deployed ASs.

3. The S-CSCF forwards the received message towards the terminating P-CSCF.

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

The error codes provide enough information for the S-CSCF to identify whether corresponding subscriber registration data is not available or whether P-CSCF is down.

When P-CSCF is down, the S-CSCF will either:

a) not receive an answer, in case there are no other SIP nodes in between.

b) receive a response code that identifies that the P-CSCF is down, if there are other SIP nodes between S-CSCF and destination P-CSCF, e.g. when the UE is roaming. This response code is included by the SIP node closest to destination P-CSCF.


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

5. The AS receives an error back (via ISC).

In step 2 an AS that implements the new P-CSCF restoration functionality was included into the call flow by an iFC, therefore when the message cannot proceed this AS receives back an error indication.

The AS decides, based on the error information received, whether it has to send a request to HSS (via Sh) to request the UE to release IMS PDN connection. In addition, the AS can 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 again 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.

6. AS requests HSS (via Sh) to convey the P-CSCF Restoration indication.

Final expectation is to reach called UE from IMS. For this purpose, in current 3GPP specifications an AS communicates already with MME/SGSN via Sh to obtain some information like T-ADS and Location Information, or to update some info like STN-SR. This alternative follows a similar approach.

Therefore, either Sh-Pull or Sh-Update commands could be extended, but a new procedure is not needed.

7. HSS forwards the P-CSCF Restoration indication to MME/SGSN.

HSS forwards the P-CSCF Restoration indication received from AS to MME/SGSN, using S6a/S6d/Gr.

These interfaces can be extended to accommodate this new indication, as done already for others indications, as mentioned for Sh. A new command is not required.

8. Upon reception of this indication from HSS, the MME/SGSN sends an IMS PDN connection release request to the UE.

Destination subscriber identities are used by MME/SGSN to identify to which UE the request applies, and based on that it can find corresponding IMS APN for this user. The possibility to release the PDN connection from MME/SGSN is already supported according to 3GPP TS 23.401 [5] and 3GPP TS 23.060 [6].

9. UE re-establishment of PDN connection and IMS registration.

As a result of the release of the IMS PDN connection, the voice centric 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.

This step does not require any updates, since it follows already standardized procedures (see 3GPP TS 29.061 [4]). For this registration, if PCO was used for P-CSCF discovery, the UE takes one of the P-CSCF addresses from the list it has received at initial attach. In case, the prioritized address is not available, then it has to take another one from the list (if any). If none of them is available, the UE requests a new PCO from P-GW/GGSN. PCO contains an up to date list of available P-CSCF addresses since P-GW/GGSN keeps monitoring P-CSCF(s) availability. If PCO is not used, the UE will perform relevant P-CSCF discovery after the PDN re-establishment (e.g., using DHCP), however, GSMA IR.92 [7] mandates PCO as the mechanism for P-CSCF discovery.

There exists a possible variant to step 6 above, when HSS requires MAP as the interface for AS communication, then MAP shall be modified to include the IMS PDN release indication. Similar extensions have already been considered as explained for Sh above (T-ADS, Location Information, STN-SR).

* * * Next Change * * * *

6.5
Sol-D: Alternative with direct Cx communication

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 the P-CSCF Restoration indication to MME/SGSN. 
Based on the possibility for the MME/SGSN to know whether or not affected UE supports Rel-9 based PCO P-CSCF Restoration procedures, the MME/SGSN is able to either:

- When the UE does not support this capability, or this capability is unknown, it requests IMS PDN connection release to the corresponding UE, what implies the UE reactivates an IMS PDN connection and registers to IMS using an available P-CSCF, or

- When the UE supports this capability, it may request to P-GW/GGSN to provide to the corresponding UE a PCO with the new list of available P-CSCF addresses, reusing part of existing restoration procedures, what implies that the UE registers to IMS using one of the available P-CSCF addresses.


6.5.2
Principles

This solution is based on the same principles as solution C 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.
As an optional solution extension, the MME/SGSN may be informed about whether the UE supports Rel-9 based PCO P-CSCF Restoration procedures, and in that case, instead of requesting IMS PDN connection release to the UE, it may request to P-GW/GGSN to provide to the corresponding UE a PCO with the new list of available P-CSCF addresses, reusing part of existing restoration procedures, what implies that the UE registers to IMS using one of the received P-CSCF addresses. 
6.5.3
Description

6.5.3.1
Procedures

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 – IMS PDN release
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 the P-CSCF Restoration 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 solution C with AS (via ISC and Sh) described in clause 6.4.
6.5.3.2 
Reuse of Rel-9 PCO based P-CSCF Restoration procedures

This solution can be optionally extended with the following procedure, based on the possibility for the MME/SGSN to know whether or not affected UE supports Rel-9 based PCO P-CSCF Restoration procedures, what is described in detailed in clause 6.5.3.3.
When the UE supports this capability, the MME/SGSN may request to the P-GW/GGSN to provide to the corresponding UE a PCO with the new list of available P-CSCF addresses, reusing part of existing restoration procedures, what implies that the UE registers to IMS using one of the available P-CSCF addresses. This has the advantage that IMS PDN connection does not need to be deactivated and reactivated again.

This extension procedure is described by figure 6.5.3.2-1 (for EPC) and 6.5.3.2-2 (for PC). 
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Figure 6.5.3.2-1: UE does support Rel-9 P-CSCF Restoration procedures – Bearer modification - EPC
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Figure 6.5.3.2-2: UE does support Rel-9 P-CSCF Restoration procedures – Modify PDP Context - PC

Steps from 1 to 4 are the same as explained in figure 6.5.3.1-1 above. 
5. The MME/SGSN receives P-CSCF Restoration indication
In this example, it is considered that UE supports Rel-9 P-CSCF Restoration procedures and that MME/SGSN is informed about this capability, multiple options could be considered for this, as described in clause 6.5.3.3. Therefore, the MME/SGSN may avoid requesting IMS PDN connection release to the UE, and instead of that, reuse part of existing P-CSCF Restoration procedures as described in following steps.
6. The MME/SGSN sends Modify Bearer Request / Modify PDP Context to the P-GW/GGSN, for corresponding UE
This request already exists, but a new indication shall be included to identify that this request is related to a P-CSCF Restoration procedure.
MME provides this indication to P-GW via S-GW. When Modify Bearer Request is received by S-GW with an indication of P-CSCF Restoration, this message is forwarded to P-GW. 
The new P-CSCF Restoration indication in the existing Modify Bearer Request / Modify PDP Context message is interpreted by P-GW/GGSN as a request to initiate UE update with newly available P-CSCF addresses as per existing P-CSCF Restoration procedure. Therefore, P-GW/GGSN includes a list of new available P-CSCFs in the PCO that is sent to UE in following steps 7 and 8.

7. The P-GW/GGSN sends Update Bearer Request / Update PDP Context  message back to the MME/SGSN 
This message includes a PCO with a list of available P-CSCF addresses, as per existing P-CSCF Restoration procedures.
8. The MME/SGSN sends request Modify EPS Bearer Context Request / Modify PDP Context Request to corresponding UE.
This request includes the PCO with the list of available P-CSCF addresses. Then, the UE as per existing P-CSCF Restoration procedures described in 3GPP TS 24.229 [3] and 3GP TS 29.061 [4] will select one available P-CSCF from the list for IMS registration.
6.5.3.3
Alternatives to indicate the UE’s support for Rel-9 PCO based P-CSCF Restoration
Extension described in 6.5.3.2 is based on the possibility by MME/SGSN to identify whether or not affected UE supports Rel-9 PCO based P-CSCF Restoration procedures.
In following clauses, some possible methods are described to provide this indication from UE to MME/SGSN.
6.5.3.3.1
Option 1 – NAS based
One possible method is that the UE may indicate this capability to the MME/SGSN, based on transferring capabilities procedures (e.g. attach) described in 3GPP TS 23.401 [5] and 3GPP TS 23.060 [6].
6.5.3.3.2
Option 2 – IMS registration based
Another possible method is that the UE may provide at IMS registration an indication in case it supports Rel-9 P-CSCF Restoration as described in figure 6.5.3.3.2-1.
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Figure 6.5.3.3.2-1: UE capability provided at IMS registration

1. UE may provide its capability at IMS registration.

If the UE supports Rel-9 P-CSCF Restoration it may provide an indication within REGISTER message. This indication could be provided in the Contact header as a feature tag.

2. UE capability is forwarded to S-CSCF

If this indication is included in REGISTER, it is forwarded to S-CSCF, where it is stored for this destination user.

Then, during P-CSCF restoration procedure as described in figures 6.5.3.2-1 and 6.5.3.2-2, UE capability is provided first from S-CSCF to HSS in step 4 and second from HSS to MME/SGSN in step 5.
6.5.4
Coexistence with existing solution

Similar as in solution C with AS (via ISC and Sh) described in clause 6.4.4.
For the optional extension with bearer modification, part of existing P-CSCF Restoration mechanism is reused, as explained in figures 6.5.3.2-1 and  6.5.3.2-2 steps 7 and 8.
6.5.5
Objective compliance

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

For the optional extension with bearer modification, the objective "do not impact existing GSMA compliant UEs" is not fulfilled, since in order to avoid the IMS PDN deactivation and reactivation, this extension requires the UE supports Rel-9 PCO based P-CSCF Restoration procedures, what is not included in GSMA IR.92 [7]. Therefore, it would be relevant that GSMA considers either recommending or requiring such support for UEs.
A part from that, this extension is based on the possibility by MME/SGSN to identify whether or not affected UE supports Rel-9 PCO based P-CSCF Restoration procedures. Proposed methods in clause 6.5.3.3 require UE impacts:

· Method described in clause 6.5.3.3.1 requires UE impacts in order for the UE to be able to provide its capability to the MME/SGSN, impacting NAS protocol. 
· Method described in clause 6.5.3.3.2 requires UE impacts in order to include a feature tag indicating this capability support. 

Therefore, in both cases it would be relevant that GSMA considers to either recommending or requiring corresponding UE support.

* * * Next Change * * * *

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

Table 7.1.3.-1 summarizes the 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 clause 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 clause 6.4.5.

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

See clause 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 clause 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 clause 6.4.5.

	Applicability
	-
	3GPP accesses.

	Impacted elements
	5
	P-CSCF, 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 may decrease 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 clause 6.4.3.2.3.

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

	Coexistence with existing mechanism
	Not precluded

Not recomm.
	See clause 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
	-


* * * Next Change * * * *

7.1.4
Sol-D: Alternative with direct Cx communication

7.1.4.1
Basic mechanism – PDN disconnection

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 – PDN disconnection

	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
	P-CSCF, 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 not required
	Similar to Sol-C.

See clause 7,1,3.

	PDN connection reactivation 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
	-


7.1.4.2
Reuse of Rel-9 PCO based P-CSCF Restoration procedures extension
7.1.4.2.1
Optional extension

Table 7.1.4.2.1-1 summarizes the comparison criteria fulfilment for the optional extension to solution D that reuses part of existing Rel-9 based PCO P-CSCF Restoration procedures. This table just includes changes to base solution comparison table 7.1.4.1-1.
Table 7.1.4.2.1-1 :

	Alternative with direct Cx communication – Reuse of Rel-9 PCO based P-CSCF Restoration procedures extension

	Criteria
	Fulfilment
	Evaluation

	Do not impact existing GSMA compliant UE
	Not compliant
	This alternative requires UE Rel-9 PCO based P-CSCF Restoration procedures support, what is not included in GSMA IR.92 [7]. 
Therefore, it would be relevant that GSMA considers either recommending or requiring such support for UEs.

	Impacted elements
	5
	EPC: MME, S-GW, P-GW

PC: SGSN, GGSN

	Impacted interfaces
	4
	EPC: S11, S5

PC: Gn/Gp

	Complexity
	Low

	MME, SGSN, S-GW, P-GW and GGSN (and related interfaces) impacts.

	PDN connection reactivation required
	No
	Update Bearer Request / Update PDP Context is used instead of IMS PDN release

	Coexistence with existing mechanism
	Partial reuse
	Part of existing P-CSCF Restoration mechanism is required


7.1.4.2.2
Alternatives to indicate the UE’s support for Rel-9 PCO based P-CSCF Restoration procedures

The optional extension that reuses Rel-9 based PCO P-CSCF Restoration procedures is based on the possibility by MME/SGSN to identify whether or not affected UE supports Rel-9 PCO based P-CSCF Restoration procedures. 
7.1.4.2.2.1
Option 1 – NAS based
One possible method is that the UE may indicate this capability to the MME/SGSN, as described in clause 6.5.3.3.1. Table 7.1.4.2.2.1-1 summarizes the comparison criteria fulfilment for this method implementation, just including changes to base solution comparison table 7.1.4.1-1.
Table 7.1.4.2.2.1-1 :

	Alternative with direct Cx communication – UE Rel-9 PCO based P-CSCF Restoration procedures support indication – NAS based

	Criteria
	Fulfilment
	Evaluation

	Do not impact existing GSMA compliant UE
	Not compliant
	UE is impacted to be able to provide to MME/SGSN an indication of its Rel-9 PCO based P-CSCF Restoration procedures support. 

Therefore, it would be relevant that GSMA considers either recommending or requiring such indication.

	Impacted elements
	3
	UE, MME/SGSN

	Impacted interfaces
	1
	NAS
Note: NAS impacts should be minimized, and then they are not normally accepted by CT1 unless they could be highly justified. Therefore, this proposal should be shared with CT1 in order to determine whether this could be considered as a feasible alternative.

	Complexity
	Low

	MME/SGSN new indication processing


7.1.4.2.2.2
Option 2 – IMS registration based

Same approach is followed for the method described in clause 6.5.3.3.2, where the UE may provide this capability to S-CSCF during IMS registration, while during P-CSCF restoration procedure it is provided to HSS and then to MME/SGSN. Table 7.1.4.2.2.2-1 covers this case.

Table 7.1.4.2.2.2-1 :

	Alternative with direct Cx communication – UE Rel-9 PCO based P-CSCF Restoration procedures support indication –IMS registration based

	Criteria
	Fulfilment
	Evaluation

	Do not impact existing GSMA compliant UE
	Not compliant
	UE is impacted to include a feature tag at IMS registration that indicates Rel-9 PCO based P-CSCF Restoration procedures support. 

Therefore, it would be relevant that GSMA considers either recommending or requiring such feature tag.

	Impacted elements
	2
	UE, S-CSCF

	Impacted interfaces
	0
	-

	Complexity
	Very low


	Storing of indication in S-CSCF and indication forwarding


* * * End of Changes * * * *
_1441609435.vsd
UE

MME/ SGSN

Register completion


5. Error


4. Error / lack of response


2. INVITE


2. INVITE


Failed  P-CSCF

New  P-CSCF

S-CSCF

3. INVITE


6. IMS PDN release req


7. S6a/S6d/Gr: IMS PDN release request


8. IMS PDN  release


HSS


IMS PDN re-establishment


AS

9. Register


9. Register


1. INVITE



_1449548852.vsd
UE

MME/ SGSN

Register completion


5. Error


4. Error / lack of response


2. INVITE


2. INVITE


Failed  P-CSCF

New  P-CSCF

S-CSCF

3. INVITE


6. P-CSCF 
Restoration Ind


7. S6a/S6d/Gr: P-CSCF Restoration Indication


8. IMS PDN  release


HSS


IMS PDN re-establishment


AS

9. Register


9. Register


1. INVITE



_1450873790.vsd
UE

SGSN

Register completion


3. Error / lack of response


Failed  P-CSCF

New  P-CSCF

S-CSCF

2. INVITE


4. P-CSCF Rest
    indication


5. S6a/S6d/Gr: P-CSCF Restoration indication


6. Modify PDP Context
   (P-CSCF Rest Ind)


7. Update PDP Context


HSS

9. Register


8. Modify PDP
    Context Req


9. Register


1. INVITE


GGSN

UE Capability: P-CSCF Restoration supported



_1450874050.vsd
UE

MME

Register completion


3. Error / lack of response


Failed  P-CSCF

New  P-CSCF

S-CSCF

2. INVITE


4. P-CSCF Rest
    indication


5. S6a/S6d/Gr: P-CSCF Restoration indication


6a. Modify Bearer Req
(P-CSCF Rest Ind)


6b. Modify Bearer Req
(P-CSCF Rest Ind)


S-GW


7a. Update Bearer Req


7b. Update Bearer Req


HSS

9. Register


8. Modify EPS
 Bearer Context Req


9. Register


1. INVITE


P-GW

UE Capability: P-CSCF Restoration supported



_1450680243.vsd
UE

2- REGISTER
   (UE Capability)


UE Capability is stored


Register completion


P-CSCF

S-CSCF

HSS

1- REGISTER
   (UE Capability)



_1449480298.vsd
UE

MME/ SGSN

Register completion


3. Error / lack of response


Failed  P-CSCF

New  P-CSCF

S-CSCF

2. INVITE


4. P-CSCF Rest
   indication


5. S6a/S6d/Gr: P-CSCF Restoration Indication


6. IMS PDN  release


IMS PDN re-establishment


HSS

7. Register


7. Register


1. INVITE



_1441609270.vsd
UE

MME/ SGSN

Register completion


3. Error / lack of response


Failed  P-CSCF

New  P-CSCF

S-CSCF

2. INVITE


4. IMS PDN release req


5. S6a/S6d/Gr: IMS PDN release request


6. IMS PDN  release


IMS PDN re-establishment


HSS

7. Register


7. Register


1. INVITE



