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1
Decision/action requested

A decision on the way to model Media Gateways( as defined in 23.002 V6.4.0), prior to preparing detailed CRs
2
References

1. 3GPP TS 23.002 V5c0, V640

2. 3GPP TS 29.232 V5.6.0
3. ITU-T Recommendation H.248.1

4. 3GPP TS 32.632 (CN NRM) V550

5. S5-048128 

6. S5-084239

7. H.248.2 (05/2002)

8. 32.622 V620

9. 32.635 V550

3
Rationale

The Rel-5 and Rel-6 Core Network NRM does not allow the full functionality of the Media Gateway to be managed.  The NRM is not aligned with the network architecture.  Errors in the current specification may affect other specifications. 

4
Detailed proposal

See bottom of document for background references: 

Problems with the current NRM

1) Unclear naming of MGW objects compared to 23.002

2) No possibility to manage Virtual Media Gateways as defined in H.248

3) Is not aligned with the IMS architecture, may affect the IMS NRM work

4) Due to static allocation and management of Terminations to Virtual MGWs, it may affect the Transport NRM.

5) The NRM does not allow Multiple Media Gateway Controllers per MGW.

Proposed Changes to the Existing NRM

1) Rename the MgwFunction IOC to ImsMgwFunction, and update all associated references and naming attributes.

2) Update the cardinality of  (Ims)MgwFunction in Figure 6.2.1.2 to be (0..N).  Insert CsMgwFunction in the diagram as it is currently missing.  Define the cardinality (0..N).

3) Remove the restriction in 32.622 pertaining to “single function managedElements”.  This will permit a managedElement IOC to contain multiple xxMgwFunctions, each one representing a logical MGW within one physical entity.

4) Update the rule in 32.622 relating to mapping from managedFunction to managedElementType to take account of duplicates in the set of managedFunctions.

5) To solve some legacy issues with MscFunction apply the following rule

a. A managedElement containing an mscServerFunction has a managedElementType = “mscServer”

b. A managedElement containing one or more xxxMgwFunction has a managedElementType = “xxxMgw”

c. A managedElement containing any combination of CsMgwFunction and ImsMgwFunction has a managedElementType = “CsMgw, ImsMgw”

d. A managedElement containing an mscServerFunction and one or more CsMgwFunction has a managedElementType = “mscServer, CsMgw” or optionally “Msc”

6) Update the cardinality of “AsociatedWith3” in Figure 6.2.1.3/6.2.1.4 of the CN NRM to allow 

a. MscServer to control multiple CS-MGWs

b. CS-MGW to be controlled by multiple MscServers

7) Apply the changes above to the SS and XML file.

Background:

1) Figure 1 from 23.002 V640 (updated in Red to highlight the interesting parts)
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Legend:

Bold lines:
interfaces supporting user traffic;

Dashed lines:
interfaces supporting signalling.

NOTE 1:
The figure shows direct interconnections between the entities. The actual links may be provided by an underlying network (e.g. SS7 or IP): this needs further studies.

NOTE 2:
When the MSC and the SGSN are integrated in a single physical entity, this entity is called UMTS MSC (UMSC).

NOTE 3: A (G)MSC server and associated CS-MGW can be implemented as a single node: the (G)MSC.

NOTE 4: The Gn interface (between two SGSNs) is also part of the reference architecture, but is not shown for layout purposes only.

NOTE 5: The Go interface marked with a ‘*’ has been included to this figure for backwards compatibility only, in order to support connecting to Release-5 IM CN Subsystem configurations
Figure 1: Basic Configuration of a PLMN supporting CS and PS services and interfaces 

2) Figure 6 from 23.002 V640 (updated in Red to highlight the interesting parts)
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Figure 6: Configuration of IM Subsystem entities

3) Table 6.3.48.1 from S5-028230 

6.3.48.2
Attributes

Table 6.3.48.1: Attributes of MbLink

	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	MbLinkId
	+
	M
	M
	-

	userLabel
	+
	M
	M
	M

	
	+
	M
	M
	-


4) 4.1.2.1 from 23.002 V640 (updated in Red to highlight the interesting parts)

4.1.2.1
The Mobile-services Switching Centre (MSC)

The Mobile-services Switching Centre (MSC) constitutes the interface between the radio system and the fixed networks. The MSC performs all necessary functions in order to handle the circuit switched services to and from the mobile stations.

In order to obtain radio coverage of a given geographical area, a number of BSS and/or RNSare normally required; i.e. each MSC would thus have to interface to one or more BSS(s) and/or RNS(s). In addition several MSCs may be required to cover a country.

When Intra Domain Connection of RAN Nodes to Multiple CN Nodes is applied, all the MSCs serving a pool-area share the responsibility to serve the MSs located in the pool-area. All these MSCs interface to all the BSS(s) and/or RNS(s) forming the pool-area. 

The Mobile-services Switching Centre is an exchange, which performs all the switching and signalling functions for mobile stations located in a geographical area designated as the MSC area. When Intra Domain Connection of RAN Nodes to Multiple CN Nodes is applied, one or more MSCs serve a pool-area, but each individual MS is served by only one out of these MSCs, as described in TS 23.236 [65]. The main difference between a MSC and an exchange in a fixed network is that the MSC has to take into account the impact of the allocation of radio resources and the mobile nature of the subscribers and has to perform in addition, at least the following procedures:

-
procedures required for the location registration (see TS 23.012 [7]);

-
procedures required for handover (see TS 23.009 [6]).

NOTE:
When this improves the readibility (e.g. when dealing with inter-releases handover), the term 2G-MSC can be used to refer to an MSC Release 98 or prior, and the term 3G-MSC can be used to refer to an MSC Release 99 or later. 

When needed, the MSC can be implemented in two different entities: the MSC Server, handling only signalling, and the CS-MGW, handling user’s data. A MSC Server and a CS-MGW make up the full functionality of a MSC.

5) 4.1.2.1.1 from 23.002 V640 (updated in Red to highlight the interesting parts)

4.1.2.1.1
MSC Server

The MSC Server mainly comprises the call control (CC) and mobility control parts of a MSC. 

The MSC Server is responsible for the control of mobile originated and mobile terminated CC CS Domain calls. It terminates the user-network signalling and translates it into the relevant network – network signalling. The MSC Server also contains a VLR to hold the mobile subscriber's service data and CAMEL related data. 

The MSC Server controls the parts of the call state that pertain to connection control for media channels in a CS-MGW.

6) 4.1.2.1.2 from 23.002 V640 (updated in Red to highlight the interesting parts)

4.1.2.1.2
Circuit Switched - Media Gateway Function (CS-MGW)

Note: In this document the term Media Gateway Function (MGW) is used when there is no need to differentiate between the CS domain entity and the IP Multimedia CN Subsystem entity. When refering specifically to the CS domain entity the term CS-MGW is used. When refering specifically to the IP Multimedia CN Subsystem entity, the term IMS-MGW is used. 

This component is PSTN/PLMN transport termination point for a defined network and interfaces UTRAN with the core network over Iu. 

A CS-MGW may terminate bearer channels from a switched circuit network and media streams from a packet network (e.g., RTP streams in an IP network). Over Iu, the CS-MGW may support media conversion, bearer control and payload processing (e.g. codec, echo canceller, conference bridge) for support of different Iu options for CS services (AAL2/ATM based as well as RTP/UDP/IP based). 

The CS-MGW:

· Interacts with MGCF, MSC server and GMSC server for resource control.

· Owns and handles resources such as echo cancellers etc.

· May need to have codecs.

The CS-MGW will be provisioned with the necessary resources for supporting UMTS/GSM transport media. Further tailoring (i.e packages) of the H.248 [52] may be required to support additional codecs and framing protocols, etc.

The CS-MGW bearer control and payload processing capabilities will also need to support mobile specific functions such as SRNS relocation/handover and anchoring. It is expected that current H.248 standard [52] mechanisms can be applied to enable this. 

7) 4.1.2.2 from 23.002 V640 (updated in Red to highlight the interesting parts)

4.1.2.2
The Gateway MSC (GMSC)

If a network delivering a call to the PLMN cannot interrogate the HLR, the call is routed to an MSC. This MSC will interrogate the appropriate HLR and then route the call to the MSC where the mobile station is located. The MSC which performs the routing function to the actual location of the MS is called the Gateway MSC (GMSC).

The acceptance of an interrogation to an HLR is the decision of the operator.

The choice of which MSCs can act as Gateway MSCs is for the operator to decide (i.e. all MSCs or some designated MSCs).

If the call is a voice group/broadcast call, it is routed directly from the GMSC to the VBS/VGCS Anchor MSC, based on information (VBS/VGCS call reference) contained in the dialled number (see also TS 43.068 [41] and 43.069 [42]).

[Editor’s note: There is a need to consider possibilities that call incoming to the PLMN may be routed to entities other than the GMSC, e.g., for networks that do not deploy CS domain.]

When needed, the GMSC can be implemented in two different entities: the GMSC Server, handling only signalling, as defined bellow, and the CS-MGW, defined above. A GMSC Server and a CS-MGW make up the full functionality of a GMSC.
4.1.2.2.1
Gateway MSC Server (GMSC Server)

The GMSC server mainly comprises the call control and mobility control parts of a GMSC.

8) 4.a.7.2 from 23.002 V640 (updated in Red to highlight the interesting parts)

4a.7.2
Media Gateway Control Function (MGCF)

The MGCF: 

· Controls the parts of the call state that pertain to connection control for media channels in an IMS-MGW.

· Communicates with CSCF.

· Selects the CSCF depending on the routing number for incoming calls from legacy networks.

· Performs protocol conversion between ISUP and the IM subsystem call control protocols.

· Out of band information assumed to be received in MGCF and may be forwarded to CSCF/IMS-MGW.

9) 4.a.7.3 from 23.002 V640 (updated in Red to highlight the interesting parts)

4a.7.3
IP Multimedia Subsystem - Media Gateway Function (IMS-MGW)

Note: In this document the term Media Gateway Function (MGW) is used when there is no need to differentiate between the CS domain entity and the IP Multimedia CN Subsystem entity. When refering specifically to the CS domain entity the term CS-MGW is used. When refering specifically to the IP Multimedia CN Subsystem entity, the term IMS-MGW is used. 

A IMS-MGW may terminate bearer channels from a switched circuit network and media streams from a packet network (e.g., RTP streams in an IP network). The IMS-MGW may support media conversion, bearer control and payload processing (e.g. codec, echo canceller, conference bridge), it:

· Interacts with the MGCF for resource control.

· Owns and handles resources such as echo cancellers etc.

· May need to have codecs.

The IMS-MGW will be provisioned with the necessary resources for supporting UMTS/GSM transport media. Further tailoring (i.e. packages) of the H.248 [52] may be required to support additional codecs and framing protocols, etc.

10) 6.4.1.7 from 23.002 V640 (updated in Red to highlight the interesting parts)

6.4.1.7
 Reference point (G)MSC server – CS-MGW (Mc Reference Point)

The Mc reference point describes the interfaces between the MSC Server and CS-MGW, and between the GMSC Server and CS-MGW. It has the following properties:

· full compliance with the H.248 standard [52], baseline work of which is currently carried out in ITU-T Study Group 16, in conjunction with IETF MEGACO WG.

· flexible connection handling which allows support of different call models and different media processing purposes not restricted to H.323 usage [54]. 

· open architecture where extensions/Packages definition work on the interface may be carried out.

· dynamic sharing of MGW physical node resources. A physical MGW can be partitioned into logically separate virtual MGWs/domains consisting of a set of statically allocated Terminations. 

· dynamic sharing of transmission resources between the domains as the MGW controls bearers and manage resources according to the H.248 protocols [52].

The functionality across the Mc reference point will need to support mobile specific functions such as SRNS relocation/handover and anchoring. It is expected that current H.248/IETF Megaco standard [52] mechanisms can be applied to enable this. 

11) 6a.7.3 from 23.002 V640 (updated in Red to highlight the interesting parts)

6a.7.3
Reference Point MGCF – IMS-MGW (Mn Reference Point)

The Mn reference point describes the interfaces between the MGCF and IMS-MGW in the IMS. It has the following properties:

-
full compliance with the H.248 standard functions for IMS – PSTN/PLMN interworking.-
flexible connection handling which allows support of different call models and different media processing purposes not restricted to H.323 [54] usage. 

-
open architecture where extensions/Packages definition work on the interface may be carried out.

-
dynamic sharing of IMS-MGW physical node resources. A physical IMS-MGW can be partitioned into logically separate virtual MGWs/domains consisting of a set of statically allocated Terminations. 

-
dynamic sharing of transmission resources between the domains as the IMS- MGW controls bearers and manage resources according to the H.248 [52] protocols and functions for IMS.

12) 6.3.18 from 32.632 V550 (updated in Red to highlight the interesting parts)

6.3.18
MgwFunction

6.3.18.1
Definitions

This IOC represents IM-MGW functionality. For more information about MGW, see 3GPP TS 23.002 [15].

6.3.18.2
Attributes

Table 6.3.18.1: Attributes of MgwFunction

	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	mgwFunctionId
	+
	M
	M
	-

	userLabel
	+
	M
	M
	M


13) 6.3.31 from 32.632 V550 (updated in Red to highlight the interesting parts)

6.3.31
CsMgwFunction

6.3.31.1
Definitionss

This IOC represents CS-MGW functionality. For more information about MGW, see 3GPP TS 23.002 [15].
6.3.31.2
Attributes

Table 6.3.31.1: Attributes of CsMgwFunction

	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	csmgwFunctionId
	+
	M
	M
	-

	userLabel
	+
	M
	M
	M

	csMgwFunction- MscServerFunction
	+
	M
	M
	-

	csMgwFunction- IucsLink
	+
	M
	M
	-

	csMgwFunction- ALink
	+
	M
	M
	-


14) 11.1 from h.248.1 (05/2002) (updated in Red to highlight the interesting parts)

11.1
Multiple virtual MGs

A physical Media Gateway may be partitioned into one or more Virtual MGs. A virtual MG consists of a set of statically partitioned physical Terminations and/or sets of ephemeral Terminations. A physical Termination is controlled by one MGC. The model does not require that other resources be statically allocated, just Terminations. The mechanism for allocating Terminations to virtual MGs is a management method outside the scope of this Recommendation. Each of the virtual MGs appears to the MGC as a complete MG client.

A physical MG may have only one network interface, which must be shared across virtual MGs. In such a case, the packet/cell side Termination is shared. It should be noted however, that in use, such interfaces require an ephemeral instance of the Termination to be created per flow, and thus sharing the Termination is straightforward. This mechanism does lead to a complication, namely that the MG must always know which of its controlling MGCs should be notified if an event occurs on the interface.

In normal operation, the Virtual MG will be instructed by the MGC to create network flows (if it is the originating side), or to expect flow requests (if it is the terminating side), and no confusion will arise. However, if an unexpected event occurs, the Virtual MG must know what to do with respect to the physical resources it is controlling.

If recovering from the event requires manipulation of a physical interface's state, only one MGC should do so. These issues are resolved by allowing any of the MGCs to create EventsDescriptors to be notified of such events, but only one MGC can have read/write access to the physical interface properties; all other MGCs have read-only access. The management mechanism is used to designate which MGC has read/write capability, and is designated the Master MGC.

Each virtual MG has its own Root Termination. In most cases, the values for the properties of the Root Termination are independently settable by each MGC. Where there can only be one value, the parameter is read-only to all but the Master MGC.

ServiceChange may only be applied to a Termination or set of Terminations partitioned to the Virtual MG or created (in the case of ephemeral Terminations) by that Virtual MG.

15) Figure 6.2.1.2 from 32.632 V550 (updated in Red to highlight the interesting parts)
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Figure 6.2.1.2: CN NRM Containment/Naming and Association (diagram 2)

16) 6.1.3.3 from 32.662 V620 (updated in Red to highlight the interesting parts)

6.1.3.3
ManagedElement

6.1.3.3.1
Definition

This IOC represents telecommunications equipment or TMN entities within the telecommunications network that performs Managed Element (ME) functions, i.e. provides support and/or service to the subscriber. 
An ME communicates with a manager (directly or indirectly) over one or more interfaces for the purpose of being monitored and/or controlled. MEs may or may not additionally perform element management functionality. 
An ME contains equipment that may or may not be geographically distributed. An ME is often referred to as a "Network Element".

A ManagedElement may be contained in either a SubNetwork or in an MeContext instance. A single ManagedElement seen over the Itf-N may also exist stand-alone with no parent at all. 

The ManagedElement IOC may be used to represent combined ME functionality (as indicated by the managedElementType attribute and the contained instances of different functional IOCs). 

Single function ManagedElement IOC instances will have a 1..1 containment relationship to a function IOC instance (in this context a function IOC instance is an instance of an IOC derived from the ManagedFunction IOC). Multiple function ManagedElement instances will have a 1..N containment relationship to function IOC instances.
17) Figure 6.2.1.3 from 32.632 V550 (updated in Red to highlight the interesting parts)
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Figure 6.2.1.3: CN UTRAN NRM Containment/Naming and Association (diagram 3
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