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1. Overall Description:

CN4 wishes to inform RAN3 and CN3 that CN4 accepted the CRs N4-010683 and N4-010691. The related discussion document N4-010616, which was noted, describes the motivation of these CRs.

These documents address the interaction between the out-of-band service negotiation, the FP UP version indication in RANAP and H.248 (Mc Interface), and the in-band FP UP version negotiation. The documents aim to clarify the interaction of these entities.

CN4 assumes that the list of UP versions passed to the RNC in RAB parameters contains only the versions that provide the services that the MSC requires in the UP. The RNC may use only these UP versions in the version negotiation at UP level.

2. Actions:

To RAN3 group.

ACTION: 
TSG CN WG4 asks RAN3 to indicate their agreement to this assumption and make any changes to their specifications (TS 25.413 and TS 25.415) where clarification of this behaviour is required.

To CN3 group.

ACTION: 
TSG CN WG4 asks CN3 group to consider related changes to TS 29.415. In particular, CN4 would like to propose to restrict the in-band Nb UP version negotiation to versions selected by the MSC-server and signalled over Mc.

3. Date of Next CN4 Meeting:

CN4_09
9th – 13th July 2001
Dresden, Germany.

4. Attachments:

N4-010616 [Discussion Paper].
[image: image1.wmf]N4-010616.doc


N4-010683 [CR to TS 23.153 v4.1.0].
[image: image2.wmf]N4-010683.doc


N4-010691 [CR to TS 29.232 v4.0.0].
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First modified section


15.1.1
3GUP package.


PackageID: 3gup (0x####)


[Editor's note: PackageID to be allocated by IANA]


Version: 1


Extends: None


This package identifies that the User Plane package is used for the termination. It also contains some parameters for the User Plane functions in the MGW.


The UP Protocol operates independently of the stream mode property, i.e. UP PDUs can be transported between UP peers, irrespective of the stream mode direction.


15.1.1.1
Properties


UP Mode of operation:


PropertyID: mode (0x0001)


Description: Defines the mode of operation of the User Plane functions , for further definitions see 3GPP TS 25.415 [4] and 29.415 [8].


Type: Enumeration


Possible Values: 


"Trans" (0x0001) Transparent mode 


"Supp" (0x0002) Support mode for predefined SDU sizes


Default: "Trans" (0x0001) Transparent mode


Defined in: Local Control descriptor


Characteristics: Read/Write


UP versions:


PropertyID: upversions (0x0002)


Description: Defines the required versions of the UP mode of operation.


Type: Sub-list


Possible Values: 


{1,..., 16}


Default: {1}


Defined in: Local Control descriptor


Characteristics: Read/Write


Delivery of erroneous SDUs:


PropertyID: delerrsdu (0x0003)


Description: 
Indicates how erroneous SDUs should be handled. If it is set to YES then the UP entity implements error checking and sets Frame Quality Classification (FQC) bits accordingly; bad frames are delivered to the UP layer. If it is set to NO then the UP entity performs error checking and if a bad frame is detected then it is discarded. These settings are required only when the payload is to be examined by upper layer services. If it is set to NA then no checking is performed.


Type: Enumeration


Possible Values: 


"Yes" (0x0001) Yes


"No" (0x0002) No


"NA" (0x0003) Not Applicable


Default: "NA" (0x0003) Not Applicable


Defined in: Local Control descriptor


Characteristics: Read/Write


Interface:


PropertyID: interface (0x0004)


Description: Indicates the type of interface on which the termination is used.


Type: Enumeration


Possible Values:


"RAN" (0x0001) Iu interface


"CN" (0x0002) Nb interface


Defined in: Local Control descriptor


Characteristics: Read/Write


Initialisation Direction


PropertyID: initdir (0x0005)


Description: 
Indicates whether or not the termination in the MGW should expect Initialisation information, or initiate UP itself. For the Nb interface:


-
If Initialisation Direction is set to Incoming then the UP entity shall expect to receive an initialisation from an external UP peer or from an internal UP entity. 


-
If Initialisation Direction is set to outgoing then the UP entity shall generate an initialisation procedure.


For the Iu interface:


-
If Initialisation Direction is set to incoming then the initialisation received at this termination is from the originating RAN and can be forwarded internally to other terminations for subsequent UP initialisations.


-
If Initialisation Direction is set to outgoing then initialisations received are from the terminating RAN and cannot be forwarded internally. RFCI value correction can be performed at this termination, and initialisations can be sent out to the RAN.


Type: Enumeration


Possible Values:


"In" (0x0001) Incoming


"Out" (0x0002) Outgoing 


Defined in: Local Control descriptor


Characteristics: Read/Write


15.1.1.2
Events


None


15.1.1.3

Signals


None


15.1.1.4
Statistics


None


15.1.1.5
Procedures


The MGC uses this package to indicate to the MGW that the Iu (or Nb) User Plane is used between the RNC (or distant MGW) and the MGW. The package is sent in the Establish bearer and Prepare bearer procedures. For more information on the User Plane and for a description of ' UP mode of operation', 'UP versions' and 'Delivery of erroneous SDUs' see 3GPP TS 25.415 [4].


The following procedures are valid for UP in Support Mode:


-
TheMGW shall be able to initiate and respond to the UP control procedures (PDU type 14 frames) independently of the Stream Mode during the call establishment phase, i.e. when not in TrFO.


-
Otherwise, during TrFO the MGW shall be able to forward UP control procedures (PDU type 14 frames) received at one termination to the other termination.


-
The UP Initialisation procedure is always acknowledged between MGW peers. If an MGW receives a request for a notification for the bearer establishment then the MGW shall not send the notification until after it has sent the acknowledgement for the UP initialisation.


-
The MGW shall always store RFCI parameters against the MGW termination which received the UP initialisation.


-
If an MGW has the UP termination property Initialisation Direction = Incoming then it expects to receive an Initialisation (either internally or externally).


-
If an MGW has UP termination property Initialisation Direction = Outgoing and interface CN, then it generates a network originated Initialisation PDU.


-
If an MGW has UP termination property Initialisation Direction = Outgoing and interface RAN, then it expects to receive an Initialisation externally. It shall not pass the initialisation parameters internally. It may initiate RFCI Value Correction out from this termination.


-
If an MGW has two terminations in the same context defined as supporting the UP package and with Initialisation Direction incoming, then when it receives an Initialisation procedure from one side (provided the bearer connection from the other termination to its peer MGW is established) it shall start the UP initialisation procedure towards the peer MGW. The MGW shall perform this procedure independently of the through-connection of the terminations in the context. The MGW shall relay control information from the first initialisation to the UP peer for use at the subsequent initialisation. Also, subsequent control procedures received on one UP shall be relayed to the other UP entity when the two UP entities are connected within the MGW. This behaviour is termed as a "UP Relay Function"; it is described in more detail in Annex A. 


-
If an MGW has one termination with interface = Iu and initialisation direction outgoing and another termination with 3G UP property (initialisation direction Incoming) in the same context, then the MGW shall not forward the UP initialisation from the Incoming termination until it has received a UP initialisation at the Iu/Outgoing side. If the RFCI values stored at the Nb termination do not match the RFCI values stored at the Iu side then "RFCI Value Correction" may be performed to the Iu side: the MGW starts UP initialisation with the RFCI values 'relayed' from the Incoming side. No "RFCI Value Correction" is permitted at the Nb side.


-
As an implementation option, "RFCI Value Correction" may be delayed if terminations are not through-connected; it will be triggered by connection modification. Otherwise it shall be performed immediately


-
If "RFCI Value Correction" is not performed the MGW "UP Relay Function" shall map the indexes for  frames from one side to the RFCI indexes for frames from the other side.


-
If an MGW has two Iu terminations connected to the same context then the "RFCI Value Correction" is performed by the Outgoing termination.


· -
If an MGW has two terminations which support the UP package connected to the same context and both RFCI sets match then the MGW may pass frames transparently through the UP entities; no monitoring of the frames is performed, provided that the terminations are through-connected. The "UP Relay Function" may then also be bypassed
If the MGW is passing frames transparently, no UP monitoring is performed. When the MGW receives an H.248 procedure request which requires interpretation or interaction with the UP, then it shall resume its UP protocol responsibilities, i.e. perform monitoring or termination of the UP protocol.

· If an MGW sends an FP UP initialisation message from a termination, the MGW shall only offer versions of the FP UP, which are given in the property “UP versions” of this termination and which are supported by the MGW for this termination.


· If an MGW receives an FP UP initialisation message at a termination, the MGW shall only positively acknowledge this initialisation message, if versions of the FP UP are offered, which are given in the property “UP versions” and which are supported at the MGW for this termination. In the positive FP UP initialisation acknowledge message, the MGW shall select one of these versions. If none of these versions are offered in the FP UP initialisation message, the MGW shall send a negative FP UP acknowledge message and it shall not forward the initialisation to a possible second FP UP termination in the same context.
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Introduction


Particular services, which are negotiated out-of-band, may require a minimal version of the FP UP, which is negotiated in-band between hosts.


Although some provisions are made in relevant specifications, the overall concept still needs some clarifications.


This contribution sums up the present situation, and suggests a consistent strategy. This strategy includes both short-term clarifications in Rel4, which aim to have minimal impact on the existing specifications and which are proposed in two related CRs, TDOC N4-010617 and N4-010618, and an outlook about possible improvements in future releases, which is provided for discussion only.


Present Situation


· The MSC-servers negotiates services (Rel4: only codecs and therefore the possibility for TrFO) out of band. [1]


· The support of particular services may require particular capabilities within the involved RNCs and MGWs.


· The MSC server has no means to query these capabilities.


· Particular services may also require a minimum FP UP version (TrFO: v2).


· There is no out-of-band negotiation of FP UP versions, as FP versions are clearly felt to be a bearer issue, not a service aspect..


· On Mc, the MSC Server sends a set of UP Versions within the 3GUP package. The exact meaning of this set is unclear. [3]


· On Iu, the MSC server indicates to the RNC a set of „supported UP versions“. [2]


· The FP UP protocol defines an inband version negotiation that is currently done independently on each link:
The Inband FP UP initialisation message contains a bitmap that indicates which versions are supported by the sending entity. The version of the acknowledge indicates the selection of the recipient. [4], [5]


· The relationship between versions signalled over Iu and Mc and the versions negotiated inband is unclear, e. g:
How shall a MGW behave when receiving an inband UP initialisation message with versions not compatible to what was signalled over Mc?
In the inband version negotiation, shall a MGW offer/accept all versions it supports or only the version which is received from the MSC-server via the Mc-interface?
How shall a MGW/RNC behave if it does not support the versions signalled over Mc / in Iu?


· There is no end-to-end version negotiation for FP UP. However, a common version of FP UP end to end would be desirable for TrFO. For Rel 4, this problem is theoretical, since only FP UP v2 supports TrFO. Note that FP UP initialisation messages are acknowledged hop-by-hop. An inband version negotiation would require an end-to-end transport of the selected version in the initialisation acknowledge message


· For Rel 4, Iu UP v1 and v2 are defined. Only Nb UP v2 is defined.


Suggestions for Rel4 and later (for discussion and approval)


· The MSC server shall have sufficient knowledge about the capabilities of MGWs and RNCs to perform an out of band service negotiation in such a way that it is ensured negotiated services can be supported.


· In Rel4, this small amount of knowledge needs to be administered. (There are only Rel4 MGWs supporting the Rel4 versions of FP UP, i.e. Iu UP v1 and v2 and Nb UP v2).


· The inband FP UP version negotiation shall only negotiate within the set of versions, which are signalled out-of-band over Mc / RANAP, and which are also supported at the involved FP UP terminations.


· A failure of this inband version negotiation is theoretically impossible. If such a failure occurs nevertheless, the RNC / MGW shall not take corrective actions by negotiating other FP UP versions, but send an error message to the MSC server.
Corrective actions might require an out-of-band re-negotiation of services etc. (Consider TrFO: If transcoding is necessary, a bearer modification (64kbps for G.711) might be required) and an insertion of a suitable interworking function (e.g. codec) that should be controlled by the MSC server.


· The RANAP protocol, i.e. the RAB Assignment should contain only the versions that are required for the support of the services, not all the supported one, i.e. only V2 should be signalled on Iu, if the possibility of TrFO was already negotiated OoB.


· Future FP UP entities should be backward compatible in the sense that they support all previous versions of the Iu UP / Nb UP. This is required since an out-of-band service negotiation could otherwise not guarantee that there will be a common FP UP version between two network entities.


· An appropriate H.248 error code should be introduced or used at the Mc interface and within RANAP to express that only unsupported UP versions were requested by the MSC server.


· The present Tdoc, or a document proposing similar considerations, should be sent as LS to RAN3 / CN3 with the request to revise their specifications 25.413 [2] and 25.415 [4] / 29.414 [5] accordingly.


Suggestions for later releases (for discussion only)


These suggestions will be of particular interest as soon as new FP UP versions and services are introduced


· The Mc and Iu (RANAP) interface could be enhanced in such a way that the MSC server is able to poll relevant capabilities of RNC and MGW.


· The mechanisms proposed above do not guarantee that the same FP UP version is used end-to-end, even if a service was negotiated end-to end.
(Consider an example when FP UP v3 is introduced: TrFO requires FP UP v2 or higher and is negotiated end-to-end. The MSC servers indicate (v2,v3) over Mc and RANAP. RNC1 starts the FP UP initialisation, the next hop is MGW 1 and the last hop MGW 2. Both RNC 1 and MGW 1 support FP UP v2 and v3, but MGW 2 only supports FP UP v2. On each hop, the highest version of FP UP is negotiated [4]. Thus, for the first hop FP UP v3 is selected and for the next hop FP UP v2.)
However, it is desirable to use the same FP UP end-to-end given that the same services are used end-to-end in order to minimise the amount of necessary interworking.
To achieve this, the inband FP UP version negotiation could be performed end-to-end, as long as the same FP UP versions are selected within H.248 Add/Modify request for both connected terminations at a MGW.
A possible algorithm, which is compatible with the FP UP PDUs already used and with the behaviour of Rel4 FP UP terminations, would be to subtract unsupported versions from the version list in the initialisation message at each hop. The RNC/MGW at the last hop would select a version and signal this version back within an end-to-end acknowledge message.


References


[1] 3GPP TS 23.153 V4.1.0: “Out of band Transcoder Control – Stage 2”


[2] 3GPP TS 25.413 V4.0.0: “UTRAN Iu Interface RANAP signalling”


[3] 3GPP TS 29.232 V4.0.0: “Media Gateway Controller (MGC) – Media Gateway (MG) Interface”


[4] 3GPP TS 25.415 V4.0.0: “UTRAN Iu interface user plane protocols”


[5] 3GPP TS 29.415 V4.0.0: “Core Network Nb User Plane Protocols”
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First modified section


5.4
UP Framing Protocol Handling for TrFO


5.4.1
Framing Protocol Initialisation


For TrFO calls the compressed speech is carried end to end (RNC to RNC or between RNC and other compressed voice terminal). In 3GPP Core Networks compressed voice framing protocol shall be specified by  the Nb User Plane  specification. The specification for Iu interface is defined in [4], the specification for the Nb interface is defined in [12]. The framing protocol for these interfaces is the same, Iu framing and is thus described as such, for both the Iu interface and the Nb interface. For compressed voice only the support mode is used, thus for TrFO the UP Initialisation procedure defined for the Nb UP  shall be supported by the CN, when a CN MGW is required to establish a connection.

When negotiating TrFO OoB, a given serving MSC server shall consider the capabilities of the RNCs and MGWs, which are candidates to handle the TrFO call and which are controlled by this MSC server via an Iu/Mc interface. For TrFO, the selected RNC and MGW have to be able to support at least one Iu/Nb UP version with TrFO capabilities. Each MGW and RNC that supports TrFO shall support Iu/Nb UP version 2. If an RNC only supports Iu UP version 1 without TrFO capabilities, the MSC server shall insert a transcoder at the MGW that is connected to this RNC. For a TrFO call, each MSC server shall indicate in the “RAB assignment”/”Add request” only UP versions with TrFO capabilities. In the inband UP framing protocol version negotiation during framing protocol initialisation, the informed RNCs/MGW shall only offer and/or accept UP version listed in the “RAB assignment”/”Add request”.

The Iu framing Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The Notify message to indicate bearer establishment shall not be sent until the Iu framing has been initialised. The continuity message (COT) shall not be sent forward until the Notify message has been received from the MGW and also the COT from the previous server has been received. The sequences for mobile originated calls are shown in figures 5.4/1 and 5.4/2 for forward bearer and backward bearer establishment, respectively. The parameters in the Add Request messages in the Figures are described in further detail in chapter 5.4.5. 
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