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1
Introduction

SA encourages the CT groups to progress the required specification for PNM  in LS S2-070054 (SP-060920) even though the SA2 work has not concluded.  In order to provide further input and move towards completing the architectural aspects of the work, this contribution analysis the similarity between PNM and Domain Selection.  It also raises a few further questions on domain selection that need to be considered. 

TR 23.818 currently contains descriptions of the Domain Selection and PNM (Personal Network Management) functions. DS and PNM have similarities, more specifically the UE Redirecting feature in PNM and the SDS/ADS functionality in DS. This document analyzes the similarities by looking at a use case example. Based on this analysis, a proposed way forward is presented at the end of the document.
2
Discussion

2.1
Discussion on the relationship between Domain Selection and PNM

2.1.1
Domain Selection Background
The Domain Selection functionality is required for subscribers that simultaneously exist in the CS domain and IMS domain with the same MSISDN. DS is further divided into Service Domain Selection (SDS) for originating calls (OSDS) and for terminating calls (TSDS), and Access Domain Selection (ADS) for terminating calls.

SDS selects the service engine that shall be applied for a call, i.e. if GSM or IMS services shall be used for a call. The selection depends on the type of subscriber
 (static criterion), but may also be based on dynamic criteria such as user preferences, visited network, terminal type or other operator specific business rules. 

ADS is used when the Service Engine is in IMS. It is only used in the network for terminating calls and when several accesses
 are available for call establishment. It is performed after SDS and multimedia telephony terminating services execution. For originating sessions ADS is a functionality of the UE to choose CS, PS or IP-CAN as access network.
Said in other words, domain selection is to select the domain upon which to progress the next step of the call and is based upon information that may be static (such as the type of subscriber) and/or that may be dynamic (user preferences, network state, etc).

2.1.2
Personal Network Management Background
PNM introduces the concept Personal UE Networks that addresses the management of multiple UEs belonging to a user. The UE Redirecting Service redirects terminating calls to selected UEs based user settings
. 
Moreover, PNM contains the concept of PNE Networks that allows the separation of UE components, e.g. TE and ME.  
Domain Selection has similarities with the Personal UE Networks/UE Redirecting Service of PNM, and not with the PNE Network part. The comparison below is thus made for DS and the UE Redirecting service. 
As such, the PNM can also be seen to, in selecting the terminal for the user, it is also selecting the next step for progressing the call.
2.1.3 
Use Case Examples with Domain Selection only
2.1.3.1
Terminating Call with Domain Selection for a VCC user
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Figure 1. Terminating call handling in IMS with Domain Selection, VCC and Multimedia Telephony Application Server interaction for a call to a VCC subscriber.
1. 
An incoming SIP Invite is received by the called subscriber’s S-CSCF. The Domain Selection AS is triggered over ISC by the first IFC in the S-CSCF. It is a terminating call and the TSDS functionality inside the DS AS is invoked. TSDS determines based on type of subscriber and other preferences if the service engine for the call resides in IMS or CS. The subscriber is in this example a VCC subscriber with the service engine provided by the TAS (multimedia telephony) in IMS, with additional VCC functionality such as anchoring provided by the VCC-AS.
If the subscriber has the service engine in CS, e.g. a CSI subscriber, TSDS will bring
 the call to CS as shown in figure 1 above (a CSI I/W-AS would also be required in this case but this is not shown in figure 1.).

2. 
The second IFC links in the TAS that provides the service engine, e.g. terminating services implementation for the call.
3. 
The third IFC links in the VCC-AS for anchoring of the call.

4. 
The Domain Selection AS is invoked once more to determine which access network that shall be used for the call establishment. The selection is based on criteria such as availability in CS, IMS over different IP-CANs, user preferences, etc. There are different means to obtain a subscriber’s availability in CS and it is not the purpose of this document to discuss these. As a result of the ADS procedure, the voice component of the call is established over CS or IMS/PS. If the call is to be established over IMS, normal CSCF forking will be performed where calling- and caller preferences matching will affect the UE choice, if several UEs are IMS registered for the same Public User Identities.
Alternative to invoking the DS functionality a further time via the ISC interface, an inter-AS interface could be used to retrieve the domain selection decision and direct the traffic.

2.1.3.2
Terminating Call with Early Service Domain Selection for subscribers having the Service Engine in CS
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Figure 2. Terminating call handling with Early SDS performed towards the CS network

Early Service Domain Selection can be beneficial for subscribers having the Service Engine in CS since it avoids unnecessary routing of calls into IMS for execution of TSDS logic.

If a subscriber sometimes wishes to receive calls on a CSI phone and sometimes on another phone that is Multimedia telephony capable (mobile phone or PC), service domain selection is required to determine where to route the call. Only calls that should be interworked from CS to multimedia telephony need in this case be brought into IMS. When the terminating subscriber (or operator) has indicated that CS originating
 calls shall be delivered as CSI terminated calls, call establishment can continue in CS without first bringing the call into IMS to execute SDS. This is herein referred to as Early SDS
. 
1. 
An incoming CS Call to a subscriber for which service domain selection is required reaches a GMSC and the GMSC performs the Send Routing Information procedure towards HLR. CAMEL triggers are returned to the GMSC.

2. 
The TSDS functionality of the DS AS acts as a gsmSCF towards the GMSC/SSF and receives the CAMEL invocation (IDP).TSDS checks the TSDS criteria and determines that call set up can continue in CS, and instructs the GMSC/SSF to proceed with call set up to the dialed MSISDN.
2.1.4 
Use Case Examples with Domain Selection and PNM 

2.1.4.1
Terminating Call with Domain Selection and Personal Network Management for a VCC user
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Figure 3. Terminating call handling in IMS with Domain Selection, PNM, VCC and TAS (Multimedia telephony) Application Server interaction for a call to a VCC subscriber.
This paragraph discusses where to include the PNM-AS in the call to a VCC subscriber.

1.
An incoming SIP Invite is received by the called subscriber’s S-CSCF. The Domain Selection AS is triggered over ISC by the first IFC in S-CSCF to determine whether the services to the call shall be provided by the IMS or CS service engine. It is a terminating call and the TSDS functionality inside the DS AS is invoked. TSDS performs the same actions as described in bullet 1 in paragraph 2.3.1 above (DS only).

2. 
The PNM-AS and its UE Re-directing service could be invoked here, but there is a risk that it will never be invoked in case TSDS determines that the call shall be established over CS with the CS Service Engine.
Another negative interaction scenario is that the PNM-AS decides to route the call to CS which would prevent any services from being executed by the T-AS which is the next to be invoked over ISC.
Neither would the call be anchored by the VCC-AS.
Since TSDS has determined that the user should have its services provided by IMS (T-AS)and that the call shall be anchored, this is a severe problem. 

Conclusion1: It is not suitable to invoke the PNM-AS before the T-AS and VCC-AS [As they may then bypass the T-AS and VCC-AS functionality].
3.
The third IFC links in the T-AS that provides the service engine, e.g. terminating services implementation for the call.

4.
The fourth IFC links in the VCC-AS for anchoring of the call.

5.
The PNM-AS and its UE Re-directing service could be invoked here, but will have very similar functionality to the functionality provided by ADS and CSCF forking. If both PNM-AS and ADS exist, chances are great that they will interact negatively. Similar functionality include keeping track of registration status for terminals over different access networks, user preferences for determining which UE to deliver the call to, forking/call hunting when several UEs are available for call establishment (when several UEs fulfill the requirements on capabilities and media support).

Conclusion2: It is not suitable to have the PNM-AS (UE Redirecting functionality) and DS (ADS functionality) separated.
2.1.4.2
Terminating Call with Early Service Domain Selection for subscribers having the Service Engine in CS
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This example incorporates PNM into the Early SDS described in paragraph 2.3.2 above (DS only).
Early Service Domain Selection can be beneficial for subscribers having the Service Engine in CS since it avoids unnecessary routing of calls into IMS for execution of TSDS logic.

1. 
An incoming CS Call to a subscriber for which service domain selection is required reaches a GMSC and the GMSC performs the Send Routing Information procedure towards HLR. CAMEL triggers are returned to the GMSC.

2. 
The TSDS functionality of the DS AS acts as a gsmSCF towards the GMSC/SSF and receives the CAMEL invocation (IDP).TSDS checks the TSDS criteria and determines that call set up can continue in CS, and instructs the GMSC/SSF to proceed with call set up to the dialed MSISDN.

3a. 
If the PNM-AS is to be triggered in IMS over ISC, it will never be invoked since TSDS has already decided to let the call continue in CS with the CS service engine.

3b. 
If the PNM-AS is to be invoked as a CAMEL service by the GMSC, it will fight for the same detection point as TSDS. This could maybe be solved with Service Broker functionality on the CAP interface, but it will be a difficult brokering since the functionality of TSDS and the PNM UE Redirecting service are so similar.

Conclusion3: It is not suitable to have the PNM-AS (UE Redirecting functionality) and DS (TSDS functionality) connected as two separate CAMEL services towards a GMSC.

2.2
Use of GRUU for PNM

Based on the meeting discussion during the presentation of the PNM contributions, it is the authors understanding that GRUU would be utilized in order to direct the terminating call to the correct terminal in the case that more than one terminal was registered to the IMS.  This appears to be also reflected in the following diagram TR 23.818/Figure 12.4.1, which is repeated below.
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What this contribution would like to point out is that in accordance with TS 24.229; if the request URI is modified, then the IFC filter analysis is stopped and the call is onward routed.  As modifying a R-URI from a IMS public user identity (IMPU) to a GRUU is modifying the request URI, then the call would be immediately routed toward the next hop (which would be the I-CSCF).
3
Proposal and Way Forward

The functionality of the PNM UE Redirecting Service has many similarities with the Domain Selection functionality provided by TSDS and ADS. Having both in parallel will lead to negative service interaction between the services. It is therefore proposed to include the functionality specified for the PNM UE Redirecting Service as part of the Domain Selection functionality by adding requirements on functionality on TSDS and ADS where current requirements do not fulfil PNM UE Redirecting service requirements.
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Figure 4. Domain Selection functionality incorporating PNM UE Redirecting service requirements
� VCC subscribers may have the service engine in IMS whereas CSI subscribers have the service engine for voice (telephony) part of CSI  in the CS domain.


� ADS is for instance used in VCC after SDS and execution of Multimedia Telephony services where CS may be used as access.


� TS 22.259, chapter 4.2.1: “7 The Users shall be able to configure priorities of a UEs list with priority for terminating a specific service”


� The call can be brought to CS by fetching a roaming number (SRI to HLR) or e.g. by pre-fixing of the TEL-URL). 


� And thereby also CSI originating calls.


� It would also be possible to statically route the call from CS to IMS and execute SDS via ISC as shown in the previous example. Early SDS offers a possibility to optimize the call flow. Static routing into IMS can e.g. be achieved with a gsmSCF “route to IMS service”.
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