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1. Introduction
Detailed comparison of Solution B and Solution D on criteria fulfilment and their difference are provided, and conclusion is proposed based on the comparison.
2. Reason for Change
Conclusion on a final solution for standardization is needed, and comparison on Sol-B and Sol-D is useful for evaluation on the two solutions.
3. Conclusions

None
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.806 v1.1.0 and conclude on Sol-B as the final solution for standardization.
*******
* * * First Change * * * *

7.1.x
Comparison of Sol-B and Sol-D
The following tables show a detailed comparison of Sol-B and Sol-D, including their extensions, on criteria fulfilment and their difference.

Table 7.1.x/1 shows the criteria which are fulfilled similar for Sol-B and Sol-D.
Table 7.1.x/2 shows the criteria which are fulfilled different for Sol-B and Sol-D.

Table 7.1.x/1: Criteria which are fulfilled similar
	Criteria
	Solution-B

Alternative P-CSCF and PCRF based restoration

	Solution-B

Extensions


	Solution-D

Alternative with direct Cx communication – PDN disconnection
	Solution-D

Extensions

	Avoid massive signalling
	Fully compliant
Since the proposed P-CSCF recovery procedure is triggered only when an associated P-CSCF receives incoming IMS call.
	Fully compliant
Since the proposed P-CSCF recovery procedure is triggered only when an associated P-CSCF receives incoming IMS call.
	Fully compliant

Triggering only when UE perform activity, which avoids mass signalling.

See clause 6.4.5.
	Fully compliant

Triggering only when UE perform activity, which avoids mass signalling.

See clause 6.4.5.

	Do not impact existing GSMA compliant UE
	Fully compliant

No specific UE procedures required.
	Not compliant

	Fully compliant

No specific UE procedures required.

See clause 6.4.5..
	Not compliant


	Service availability
	Fully compliant

Recovery is not dependent on massive signally that overloads the system and delays re-registration.
If the S-CSCF continues the terminating procedure after the UE completes the IMS registration, there would be no service loss at all to the UE.
	Fully compliant

Recovery is not dependent on massive signally that overloads the system and delays re-registration.
If the S-CSCF continues the terminating procedure after the UE completes the IMS registration, there would be no service loss at all to the UE.
	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.
	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.

	Applicability
	3GPP accesses and Non-3GPP accesses
	3GPP accesses and Non-3GPP accesses
	3GPP accesses and Non-3GPP accesses
	3GPP accesses and Non-3GPP accesses

	PDN connection reactivation required
	Yes
	No

	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.
	No


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

	Added value
	None
	None
	None
	None

	Limitations or drawbacks
	The PDN connection shall be disconnected and established again even UE supports the Release 9 PCO based behaviour due to lack of UE capability information in EPC
	None
	The PDN connection shall be disconnected and established again even UE supports the Release 9 PCO based behaviour due to lack of UE capability information in EPC
	None


Table 7.1.x/2: Criteria which are fulfilled different
	Criteria
	Solution-B

Alternative P-CSCF and PCRF based restoration

	Solution-B

Extensions

	Solution-D

Alternative with direct Cx communication – PDN disconnection
	Solution-D

Extensions

	Improve reliability
	Fully compliant Since the proposed P-CSCF recovery procedure is triggered only when an associated P-CSCF receives incoming IMS call, and the detection of P-CSCF failure is based on SIP keep-alive mechanism between adjacent nodes.
	Fully compliant Since the proposed P-CSCF recovery procedure is triggered only when an associated P-CSCF receives incoming IMS call, and the detection of P-CSCF failure is based on SIP keep-alive mechanism between adjacent nodes.
	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.
The detection of P-CSCF failure is based on no response received within a limited period after the S-CSCF sends a request to the P-CSCF, which may not be reliable and even delay the restoration of P-CSCF.
	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.
The detection of P-CSCF failure is based on no response received within a limited period after the S-CSCF sends a request to the P-CSCF, which may not be reliable and even delay the restoration of P-CSCF.

	Minimize H-PLMN resource usage to provide visited P-CSCF recovery
	Compliant
No impact on HPLMN, if there is no NAT or multiple IP domains deployed in the VPLMN. Otherwise little impact to the HPLMN for the IMS service to roaming users.
	Compliant
No impact on HPLMN, if there is no NAT or multiple IP domains deployed in the VPLMN. Otherwise little impact to the HPLMN for the IMS service to roaming users.
	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.
	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.

	Impacted elements
	8

S-CSCF/ATCF/IBCF, P-CSCF, PCRF, DRA and P-GW/GGSN
	8

S-CSCF/ATCF/IBCF, P-CSCF, PCRF, DRA and P-GW/GGSN
	6-7

P-CSCF, S-CSCF, HSS/HLR, MME/SGSN, 3GPP AAA Server.


	9-10
P-CSCF, S-CSCF, HSS/HLR, MME/SGSN, 3GPP AAA Server, SGW/PGW/GGSN


	Impacted interfaces
	3

Rx, Gx and Mw
	3

Rx, Gx and Mw
	6
Cx, S6a/S6d/Gr, SWx, S6b.


	12
Cx, S6a/S6d/Gr, SWx, S5/S8/Gn/Gp/S4/S11, S6b

	Complexity
	Medium

Impacts on an alternative P-CSCF could be considered as medium impacts since alternative P-CSCF has to receive and treat a SIP INVITE message that has no UE context in the P-CSCF.

Impacts on Rx could be considered as medium impacts since STR command must be sent without session ID.
Impacts on S-CSCF could be considered as medium impacts if it is to support continuation of terminating procedure.
	Medium

Impacts on an alternative P-CSCF could be considered as medium impacts since alternative P-CSCF has to receive and treat a SIP INVITE message that has no UE context in the P-CSCF.

Impacts on Rx could be considered as medium impacts since STR command must be sent without session ID.
Impacts on S-CSCF could be considered as medium impacts if it is to support continuation of terminating procedure.
	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.
	Medium



	Roaming considerations
	Yes
No impact on HPLMN, if there is no NAT or multiple IP domains deployed in the VPLMN. Otherwise both HPLMN and VPLMN network need to be upgraded to support this feature in order to restore services for roaming subscribers.

	Yes
No impact on HPLMN, if there is no NAT or multiple IP domains deployed in the VPLMN. Otherwise both HPLMN and VPLMN network need to be upgraded to support this feature in order to restore services for roaming subscribers.
	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.

Always counts on the S-CSCF/HSS/3GPP AAA Server in the HPLMN, and the MME/SGSN/SGW/GGSN/PGW to cooperate in order to send an indication to the UE to trigger a new IMS registration, i.e. enhancement only in a single PLMN does not work.
	Roaming agreement not required

This procedure does not require a roaming agreement with V-PLMN.

c) 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.

d) 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.

Always counts on the S-CSCF/HSS/3GPP AAA Server in the HPLMN, and the MME/SGSN/SGW/GGSN/PGW to cooperate in order to send an indication to the UE to trigger a new IMS registration, i.e. enhancement only in a single PLMN does not work.

	Coexistence with existing mechanism
	Yes
It is possible since this alternative is basically reusing the Rel-9 based solution.
	Yes
It is possible since this alternative is basically reusing the Rel-9 based solution.
	Not precluded

Not recomm.

See clause 6.4.4.
	Partial reuse




* * * 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.
The following provides comparison between solutions B and D on some key criteria, except those criteria on which there is no much difference from evaluation point of view for solution B and solution D, e.g. "Avoid massive signalling", "Applicability", and so on.

-
Impact due to VoIMS with heterogeneous Accesses
· Sol-B can be easily applied to all kinds of accesses, including UMTS/HSPA, LTE, WLAN, Fixed line and other non 3GPP accesses, with which the UE is registered for IMS services.
· Sol-D counts on HSS to trigger the new IMS registration of the UE for restoration, however the HSS is unable to know which access type the UE is using for IMS services in case the UE is registered with UMTS/HSPA, LTE, WLAN and other non 3GPP accesses at the same time, i.e. the serving nodes stored in the HSS for the UE include SGSN, MME and 3GPP AAA Server. Thus the HSS is unable to know which serving node should be contacted in order to trigger the IMS re-registration.
-
Impact on HPLMN in roaming case
· Sol-B can work without impact on the HPLMN in the case there is no NAT or multiple IP domains deployed in the VPLMN, i.e. all the impacted network elements would be limited in the VPLMN.
· Sol-D always counts on the S-CSCF/HSS/3GPP AAA Server in the HPLMN, and the MME/SGSN/SGW/GGSN/PGW to cooperate in order to send an indication to the UE to trigger a new IMS registration, i.e. enhancement only in a single PLMN does not work.
-
Strict and fast confirmation of P-CSCF failure
· Sol-B counts on SIP keep-alive mechanism between adjacent nodes, which is more strict to detect the P-CSCF failure and can save much time for P-CSCF restoration during terminating procedure.
· Sol-D counts on no response at the S-CSCF after sending terminating request to the P-CSCF within a limited period, which is unreliable and may result in IMS PDN disconnection for restoration even if it is not needed. This would delay the restoration of the P-CSCF compared with Sol-B.
-
Impact on network elements and interfaces
· The minimal set of impacted network elements with Sol-B include vPCRF/P-CSCF(ATCF)/IBCF/PGW/GGSN, correspondingly the impacted interfaces include Rx/Mw/Gx. If considering deployment of NAT or multiple IP domains, S-CSCF will be impacted.
· The minimal set of impacted network elements with Sol-D include S-CSCF/HSS in HPLMN, and MME/SGSN/3GPP AAA Server in VPLMN, correspondingly the impacted interfaces include IMS Cx/Sh interfaces, and EPC S6a/S6d/SWx. If considering extension of informing the UE capability of support of Rel-9 P-CSCF Restoration to the network, SGW/PGW/GGSN and corresponding S5/S8/Gn/Gp/S4/S11 interfaces will be impacted.
-
Complexity
· Sol-B just need addition of some new parameters on existing messages, and does not need addition of new message on any protocol, which has less impact on the network elements and interfaces and easy to be implemented.
· Sol-D might require to define a new command over IMS Cx interface, which implies definition of a diameter application and highly increase the implementation cost.
-
Impact on Services
· Sol-B has no impact on HSS serving for EPS and IMS, which is the key node in the network to guarantee packet and IMS services to be provided to the subscribers.
· Sol-D loads HSS, especially EPC-HSS, not only IMS-HSS. If HSS is overloaded or down, any services including packet services and IMS services would be impacted and even not be possible to be provided. In the case the EPC HSS and IMS HSS is not collocated, e.g. with UDC deployment, proprietary definition for communication between EPC HSS (FE) and IMS HSS (FE) is needed.
Since Sol-B is more future proof regarding VoIMS with heterogeneous accesses, has less impact on network elements and interfaces, especially no impact on HSS, has less impact on HPLMN, has strict and fast confirmation of P-CSCF failure and restoration and easy to be implemented, it is concluded on solution B as the final proposal for standardization.


* * * End of Changes * * * *

