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Introduction

During SA2#53, we discussed PNM and raised the issue of IMS and non-IMS system architectures .Figure 1 below shows the considered non-IMS realization, under which the PNM UE Redirecting Service is implemented as a CS unconditional call forwarding(CFU) with the HSS interrogating the PNM AS for the forwarding-to number.
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Figure 1: Resulting PNM system integration for the non-IMS realization
This contribution presents some potential issues about this architecture and proposes another one which can easily solve these problems.
Problem description

Problem1 Charging requirement of PNM service
In section 4.2.4 of TS 22.259, a requirement about charging is stated,” All charges for terminating services shall be levied to the "active" UEs, even when originally addressed to another UE belonging to the PN”.
According to CS domain charging principle, if the original called subscriber is an offline charging user, the GMSC shall create both an MTC(original call) record and an MOC (call forwarding) record for the original called subscriber during the CS CFU, and subsequently transfers those records to the Billing System. Alternatively, if the original called subscriber is an online charging user, after receiving the T_CSI of the user, the GMSC shall trigger the gsmSCF, who will then charge the original called subscriber at the moment.
From the perspective of GMSC in this architecture, the PNM UE redirecting service looks like a normal CFU, according to charging process described above, the network will charge for the originally called party whether he is an offline or online charging user. This does not fulfil the charging requirement of PNM UE redirecting service.
Problem2 Impact on the existing call forwarding services
Currently the network restricts the maximum number of call forwarding to avoid routing loop. When the UE redirecting service is implemented as a CFU in CS and a call redirection occurs, this will increase the counter of call forwarding and thus impact the terminating UE’s call forwarding services, due to the restriction on maximum number of call forwarding.

Problem3 Inevitable changes of HSS
Under this architecture, HSS is required to be enhanced. Firstly, the HSS needs to query the redirection information from the PNM AS. Secondly, under some situations, the implementation may be more complex. For example, if the user has subscribed both the PNM service and the CFU service, the HSS must make sure to return the PNM redirection number, and not the CFU forwarding-to number.

Problem4 Interaction with other services
According to the TS 22.259, “For terminating services invocation of Supplementary Services applicable to the active UE shall take precedence over invocation of Supplementary Service applicable to the called UE”. As our understanding, the principle for terminating CAMEL services shall be the same. 

However, according to TS 22.078, terminating CAMEL services have higher priority than call forwarding services. Therefore, if we implement the PNM redirecting service as a CFU, the terminating CAMEL services the original called party may has subscribed will be triggered first by the GMSC. That is to say, the requirement on interaction with terminating CAMEL services can’t be fulfilled under this architecture.
Problem5 Subsequent session control capability
22.259 Section 4.2.1 bullet 4 states that The Users shall be able to configure priorities of a UEs list with priority for terminating a specific service. This implies that the user may want the PNM network entity to re-delivery the incoming call across these multiple activated UEs in an order of priority when the one with the higher priority cannot establish the session successfully. It is another disadvantage of current architecture since the lack of such subsequent control capability.
Possible Solutions
To solve some of the problems mentioned above, one possible solution is to expand MAP and CAP protocols, adding an indication to identify the call redirection caused by PNM UE redirection service but not usual CFU supplementary service, and the GMSC server adopts special action according to this indication. But this solution can not solve the all problems and even introduce a new issue, GMSC has to be modified.
Another option is to reconsider the possible architecture which does not has the problems listed above.
Figure 2 illustrates another alternative PNM Realization Architecture for CS Domain, under which the PNM Server acts as a gsmSCF, and the PNM UE redirecting service is implemented as a terminating CAMEL service, figure 3 shows the signal flow of the redirecting service.
The strong advantage of this architecture is that the HSS does not need any additional modification and the influence on the existing call forwarding service doe not exist any more. In addition, the charging requirement of the PNM redirecting service can be easily fulfilled that:
· For case of offline charging, there will be no conflict with the charging principle for call forwarding since the redirecting service is not implemented as CFU.
· For case of online charging, the gsmSCF can selective perform the online charging logic according to decision of PNM redirecting service.

For the interaction with other existing terminating CAMEL services, which may be controlled from the same gsmSCF, the PNM redirecting service has the highest priority and should be invoked first, and the gsmSCF determines whether to execute  the other terminating CAMEL services according to the result of the PNM redirecting service, i.e., if it is determined that the request should be redirected to another UE, then the other terminating CAMEL services for the original terminating UE should not be invoked, otherwise they should be invoked. 
Furthermore, a CAMEL based solution will have enough subsequent control capability to fulfil the muti-priority requirement.
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Figure 2: A proposal PNM system for the non-IMS realization
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                           Figure3: UE Redirecting Service Procedure 

Conclusion and Proposal 

Amending the existing architecture to solve the inherent problems needs much additional modification for the existing entities and can’t solve all the problems, therefore, it is not a good solution.
Huawei proposes to discuss and approve the CAMEL based architecture and use it as the basis for the further PNM work.
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