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Introduction

This contribution discusses the general requirements and the principle concepts of Number Portability in order to support a standardized NP solution in Rel.5
Definition

Before starting with the discussion the following terms should be clarified:

Holder Network: network to which the name (public user identity) has been allocated. If the name is a SIP-URL, it is the network to which the domain has been allocated. If the name is a TEL-URL, it is the network to which the number range containing the ported E.164 number has been allocated.

Subscription Network: network that receives the name in the porting process.

Originating network: Home Network of an IMS A-subscriber

MNP DB: Mobile Number Portability Database, to be used as a logical entity in this contribution

Number Portability scenarios:

In a first step the different Number portability scenarios are shown which have to be supported. The needed requirements can be derived from these scenarios.

1. IMS user, ported from one IMS network operator to another:
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The B subscriber can be addressed by using his Public ID got from the Holder Network, which can be a SIP-URL or an E.164 number. 

The A subscriber can be an IMS subscriber, a PSTN subscriber or a CS subscriber.  Furthermore two scenarios can be envisioned, where Number Portability can be performed: In the Holder Network of the B-subscriber (Indirect Routing) or in the Subscription Network of the B-subscriber (Direct Routing). The following call flows illustrate this context:

Indirect Routing: IMS subscriber  (SIP-URL or E.164) ported from one IMS operator to another
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1. The I-CSCF_MT receives an INVITE request (SIP-URL or E.164) 

2. I-CSCF_MT of the Holder Network queries the MNP-DB to determine if the called IMS subscriber has a subscription within the Holder Network or if the called IMS subscriber was ported to another network. 

3. The MNP-DB looks up it’s database for the Public User Identity (SIP-URL or E.164)

4. The MNP-DB returns a routable address. Please note, it should be possible to derive the original Public Identifier from this routable address in order to perform HSS discovery and HSS subscriber addressing in the Subscription Network. Furthermore this address should contain the Network Domain Name of the Subscription Network for successfully routing.
5. The I-CSCF_MT of the Holder Network forwards the INVITE message to the I-CSCF_MT of the Subscription Network. Routing is based on the Network Domain Name of the Subscription Network.
6. In a Multi HSS environment the I-CSCF_MT of the Subscription Network now has to query the SLF for the location of the subscriber’s data. 

7. The SLF looks up its  database for the queried subscriber identity.

8. The SLF answers with the HSS name in which the subscriber’s data can be found. Also, it returns the actual public user id which was in the Invite request received by the first I-CSCF_MT.

9. The I-CSCF_MT of the recipient network can proceed by querying the appropriate HSS.

10. The call flow continues according to TS 23.228

Please note, this scenario comprises the following NP configuration, which can be supported:

	NW (A-sub.)
	Holder-NW (B-sub.)
	Subscription- NW (B-sub.)
	Type of Public ID

	PSTN
	IMS
	IMS
	E.164

	CS
	IMS
	IMS
	E.164

	IMS
	IMS
	IMS
	E.164

	IMS
	IMS
	IMS
	SIP-URL


Direct Routing: IMS subscriber  (SIP-URL or E.164) ported from one IMS operator to another
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1. The SIP INVITE (E.164 or SIP-URL) request is sent from the UE via the P-CSCF and received by the S-CSCF_MO (Serving CSCF of the calling subscriber)

2. The S-CSCF_MO queries the MNP- DB in order to get the called IMS subscriber ported routable address.

3. The MNP-DB looks up its database for the queried subscriber identity. 

4. The MNP-DB returns a routable address. Please note, it should be possible to derive the original Public Identifier from this routable address in order to perform HSS discovery and HSS subscriber addressing in the Subscription Network. Furthermore this address should contain the Network Domain Name of the Subscription Network for successfully routing
5. The I-CSCF_MT of the Originating network forwards the INVITE message to the I-CSCF_MT of the Subscription Network. Routing is based on the Network Domain Name of the Subscription Network.
6. In a Multi HSS environment the I-CSCF_MT of the Subscription Network now has to query the SLF for the location of the subscriber’s data. 

7. The SLF looks up its  database for the queried subscriber identity.

8. The SLF answers with the HSS name in which the subscriber’s data can be found. 

9. The I-CSCF_MT of the recipient network can proceed by querying the appropriate HSS.

10. The call flow continues according to TS 23.228

Please note, this scenario comprises the following NP configuration, which can be supported:

	NW (A-sub.)
	Holder-NW (B-sub.)
	Subscription- NW (B-sub.)
	Type of Public ID

	IMS
	IMS
	IMS
	E.164

	IMS
	IMS
	IMS
	SIP-URL

	IMS
	CS
	IMS
	E.164


These Direct Routing scenarios can be seen as an optimisation. The last case describes a scenario, where an original CS subscriber is ported to IMS, keeping his or her E.164 number but giving up his or her CS subscription. If NP is performed in the Originating IMS network the resource allocation in the CS domain the subscriber originally belonged to, can be avoided. 

2. CS user, ported from one IMS network operator to a CS Network:
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It can be envisioned, that an original IMS subscriber is ported to the CS domain because of relocation to an area, where IMS coverage is not available and the subscriber wants to give up his or her IMS subscription. Please note it should be clearly distinguished between Number Portability scenarios and roaming scenarios. Due to the fact that the subscriber gives up his or her IMS subscription, the MNP scenario is depicted in the figure above.

Indirect Routing: CS subscriber  (SIP-URL or E.164) ported from IMS to the CS domain
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1. The I-CSCF_MT of the Holder Network receives an INVITE Request (SIP-URL or E.164) 

2. I-CSCF_MT of the Holder Network queries the MNP-DB to determine if the called IMS subscriber has a subscription within the Holder Network or if the called IMS subscriber was ported to another network. 

3. The MNP-DB looks up it’s database for the Public User Identity (SIP-URL or E.164)

4. The MNP-DB returns a routable address. 
5. The I-CSCF_MT of the Holder Network forwards the INVITE message to this BGCF.
6. The detailed mechanism within the MGCF to address the B-subscriber in the CS domain is for further study. The Call Setup is completed in the CS domain in order to contact the B-subscriber 
Please note, this scenario comprises the following NP configuration, which can be supported:

	NW (A-sub.)
	Holder-NW (B-sub.)
	Subscription-Holder-NW (B-sub.)
	Type of Public ID

	PSTN
	IMS
	CS
	E.164

	CS
	IMS
	CS
	E.164

	IMS
	IMS
	CS
	E.164

	IMS
	IMS
	CS
	SIP-URL


Number Portability requirements:

According to these scenarios, the following requirements and issues to be clarified can be derived from:

1. The following NP scenarios could be supported:

	NW (A-sub.)
	Holder-NW

(B-sub.)
	Subscription- NW

(B-sub.)
	NP performed in
	Type of

Public ID

	PSTN
	IMS
	IMS
	Holder NW
	E.164

	CS
	IMS
	IMS
	Holder NW
	E.164

	IMS
	IMS
	IMS
	Holder NW
	E.164

	IMS
	IMS
	IMS
	Holder NW
	SIP-URL

	IMS
	IMS
	IMS
	Origin. NW
	E.164

	IMS
	IMS
	IMS
	Origin. NW
	SIP-URL

	IMS
	CS
	IMS
	Origin. NW
	E.164

	PSTN
	CS
	IMS
	Origin. NW
	E.164

	CS
	CS
	IMS
	Origin. NW
	E.164

	PSTN
	IMS
	CS
	Holder NW
	E.164

	CS
	IMS
	CS
	Holder NW
	E.164

	IMS
	IMS
	CS
	Holder NW
	E.164

	IMS
	IMS
	CS
	Holder NW
	SIP-URL


The grey shaded scenarios should not be neglected although these 2 scenarios are out of scope of IMS MNP Handling since the originating Network is not an IMS Network (MNP is performed in a Non-IMS Network)

2. Both, the I-CSCF and the S-CSCF should have access to the MNP-DB in order to perform NP in the Holder Network and in the Originating network if required.

3. The impact of the NP on the I-CSCF and on the S-CSCF should be kept as low as possible

4. In order to perform Number Portability, SIP-URLs and E.164 numbers should be treated in the same manner.

5. A suitable routing mechanism has to be chosen under the consideration, that the Public-ID has to be elaborated in the Subscription Network (e.g. to discover the HSS or to find the subscription data in the HSS).

6. In order to perform MNP only in an originating IMS Network, each originating IMS Network has to provide an IMS MNP-DB.

7. The MNP-DB should deliver a routable address that allows to find the Subscription Network. The MNP-DB Query should base on the Public ID. Furthermore it should be possible to derive the Public-ID from the routable address.

8. The format of the routable address that is used to reach the Subscription Network is for further study

9. For the MNP two general architecture approaches can be envisioned:
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Figure: Approach 1

Approach 1:

Each MNP-DB of each IMS Network is able to access the MNP-DBs located in other IMS-Networks. 
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Figure: Approach 2

Approach 2:

Each IMS Network can only access its own MNP-DB. This approach covers all Indirect Routing cases (NP is carried out in the Holder Network). If Direct Routing should also be supported, the originating IMS Networks needs access to data of those ported subscribers, who were not to be ported out from the Originating Network but from another Network.  Two solutions can be envisioned: 

1) Extensions in the MNP-DB of the Originating Network in order to allow Direct Routing. This can be realised via inter-operator-agreements (contracts). There is no Inter-MNP-DB interface to be standardized.

2) Central MNP-database in order to allow Direct Routing 

Proposal:

SA2 should decide which of the MNP scenarios (described under bullet item 1 of the previous subsection) should be supported in Rel.5. This should take the tight time schedule for Rel.5 into account.

Based on this decision Siemens is willing to prepare an agreed MNP requirement list.
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