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1. Introduction


At SA WG2#53 the specification of PNM stage 2 and 3 requirements was kicked off and documented in TD S2‑062294. The contribution gives an overview about required procedures for the PNM UE Redirection Service, which is considered to be a terminating service, and contains a proposal for the integration into the 3GPP system architecture. During the discussions, it was recommended that the impacts and interactions of this proposal on other Features should also be studied. For this purpose, several off-line discussions and ad-hoc sessions were raised and it was identified that all concerns raised mainly were related to the potential impact of PNM on the VCC and on domain selection. The results of the off-line discussions were provided in TD S2‑062276, and shown below: 
· There is neither any interaction with VCC nor with domain selection and the respective work is not affected,

· An appropriate architecture for CS-only network and CS/IMS network is being identified,
· No new protocol work is being envisaged as existing types of interfaces and protocols would be reused, with some adaptation.

Vodafone believes that the decision for selecting an appropriate CS-only PNM architecture can be made by CT WGs since there is very little specification work on the CS domain within the control of SA2.

Furthermore, the following PNM Stage 2 SA2 Working Assumptions are directly referenced from TD S2 062558, and they are: 


· PNM is realized as IMS SIP AS according to TS 23.218 and TS 23.228

· 
· As far as possible the PNM AS utilizes the Sh reference points for the HSS interaction

· Management procedures between UE and PNM AS are realized via the Ut reference point

· For support of legacy devices the UE shall be able to perform the basic management via USSD.


At SA2 #54, there were discussions on the service interaction issues. The figure below highlights the serial processing nature of the PNM redirection service in co-existence with the domain selection aspects documented in clause 11 of TR 23.818 and other IMS services as a result of the discussions.
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It is important to note that the PNM Redirection Service is only present if the subscriber requires it and therefore it is expected that the trigger of the PNM redirection service will take precedence over the trigger for the other IMS services as shown in the processing chain. 

The IMS based PNM redirection service will not be invoked if Service Domain Selection does not select IMS as the domain in which services should be provided and as a result the CS based PNM redirection may be invoked if available. However, once PNM redirection has selected the appropriate devices and subsequently the appropriate services invoked, access domain selection can take place for that specific device(s) to determine the final delivery means. Ultimately there is no real interaction between service domain selection and PNM except for that PNM will be implemented as a service belonging to particular domain (CS or IMS).

2. Conclusion

Following the decision in SA #34 to allow CT working groups to proceed on stage 2 and 3 aspects of PNM. 
The following proposed changes in section 3 of this document are proposed to be approved for inclusion in TR 23.818.
3. Proposed Changes

12
Personal Network Management

12.1
General

PNM provides a service to manage the Personal Network (PN) of a user comprising a number of registered UEs and PANs. The user is provided with means to re-direct incoming services to UEs and PANs as configured by the user, i.e. is a terminating service. The management functions cover setup, configuration, and operation of Personal Networks. The management and invocation of PNM services is performed via a PNM network entity. This clause describes the architecture for PNM UE redirecting service as described in TS 22.259 [1]. 

PNM functionality is being provided via an AS in the IMS and a CAMEL service in the CS domain using interfaces available in Rel-7 or earlier Releases. Procedures for re-direction of services and set-up and configuration are identified.


12.2
Overall architecture
Working assumptions:

-
PNM is realized as AS in the IMS and a CAMEL service in the CS domain

-
In the IMS the PNM AS acts as a Routeing B2BUA as defined in 3GPP TS 23.218.

-
PNM utilizes the Sh reference points in the IMS and MAP interface in the CS domain for the inquiry of HSS to perform validity check of PNM Registration/De-registration and subscription for terminating a specific service.

-
Management procedures between UE and PNM AS are realized via the Ut reference point

-
For support of legacy devices the UE shall be able to perform the basic management via USSD according to TS 22.090

-
PNM redirection uses existing 3GPP mechanisms
The following figures illustrate the working assumption for the integration of the PNM UE Redirecting Service into the 3GPP system architecture. Figures 12.2.1 and 12.2.2 respectively show the architectures in the IMS and in the CS domain.

Note that the figures are for illustration of the PNM procedures; hence it only shows the components relevant to the PNM procedures.
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Figure 12.2.1: IMS architecture of the PNM UE Redirecting Service
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Figure 12.2.2: CS domain architecture of the PNM UE Redirecting Service

12.3
Procedures on Interfaces

In the following basic procedures are mapped to the interfaces of the architecture.

12.3.1
HSS – PNM AS/gsmSCF(CAMEL service for PNM)

Procedures involving the interface HSS – PNM AS/gsmSCF(CAMEL service for PNM):

-
Enable the inquiry of HSS for validity check of PNM Registration/de-registration of UE (e.g. identify UEs belonging to a PN, prevent UE registration to more than one PN)

-
Enable the inquiry of HSS for validity check of subscription for terminating a specific service

12.3.2
S-CSCF – PNM AS

Procedures involving the interface S-CSCF – PNM AS:

-
Enable redirection according to PNM UE Redirecting Service setting 

-
Re-attempt the delivery of an incoming session towards activated UEs in a decreasing order of priority when the UEs with higher priority fail to establish the session. 

12.3.3
UE – PNM AS/gsmSCF (CAMEL service for PNM)
NOTE:
The UE should send USSD request to the gsmSCF(CAMEL service for PNM) via the VMSC, VLR and HSS in accordance with TS 23.090.

Procedures involving the interface UE – PNM AS/gsmSCF(CAMEL service for PNM):

-
Registration/ de-registration of a UE (either self-registration of the UE or requesting registration of another UE)

-
Activation (/de-activation) of a UE for all or for selected terminating services (either self-activation of the UE or requesting activation of another UE)

-
Configure priorities for terminating a specific service

-
Interrogation of settings in the PNM AS

-
Switch to temporary activation settings/ remove+deactivate temporary settings

-
Notifications from the PNM AS to the UE (e.g. last active UE for a service is deactivated)

-
Update of UE related identities and capabilities (e.g. MSISDNs, URIs, GRUU)

-
Invitation to UE for registration or activations

-
Exclusion of public identities from redirecting

-
Configure a UE of the PN as private UE (private UE of the PN means accessible from members of the PN and from the access list, further details see TS 22.259 [1])

-
Configuration of the access list for private UEs of the PN

12.3.4
HSS – S-CSCF

Procedures involving the interface HSS – S-CSCF:

-
Provision of the PNM AS initial filter criteria in the S-CSCF

12.3.5
HSS – GMSC

Procedures involving the interface HSS – GMSC:

-
Provision the T-CSI for triggering of CAMEL service for PNM

12.3.6
GMSC –gsmSCF(CAMEL service for PNM)

Procedures involving the interface GMSC –gsmSCF(CAMEL service for PNM):

-
Enable redirection according to PNM UE Redirecting Service setting 

-
Re-attempt the delivery of an incoming session towards activated UEs in a decreasing order of priority when the UEs with higher priority fail to establish the session.
12.4
Interaction 

The Application Servers of PNM, VCC, and CSI may coexist in the same network. In this case all ASs are connected to the S-CSCF but the PNM AS is triggered first. The scenario is similar to the coexistence of VCC and CSI with an IMS Redirecting AS as specified in TS 23.218 and this specification.
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Figure 12.4.1: Example of coexistence of PNM with domain selection and other IMS based services
NOTE:
If PNM Redirection changes the target MSISDN or Public User Identity of a call, the terminating handling shall be invoked again for the new public identity, which may include another SDS decision.
In this way the PNM AS selects the UE to which the incoming call will be terminated as configured by the user. Configuration data stored in the PNM AS are a result of administration by the user or service provider. 

Access domain selection, implemented as per investigations captured in clause 11, is being invoked after the PNM AS has identified the terminating UE. There is no interaction between PNM and VCC.
The invocation of service logic after UE redirection needs careful implementation to ensure that circular routeing does not occur. A change to the Request-URI may re-invoke the full iFC processing and thereby the PNM AS is reinvoked.
12.5
Conclusion
The IMS-based PNM UE redirecting service has been shown to be possible to implement without any normative changes to existing stage 2 specifications within the control of SA2.  The CT level stage 2 specification should take into account mechanisms to inhibit re-invocation of already applied service logic (iFC) when forwarding like services are performed.  
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