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Input to Conversational TR - Service Management Procedures


3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATM
Asynchronous Transfer Mode

BSC
Base Station Controller

BSS
Base Station Sub-system

BSSGP
Base Station Subsystem GPRS Protocol

BTS
Base Transceiver Station

CN
Core Network

CS
Circuit Switched

DTM
Dual Transfer Mode

EDGE
Enhanced Data rates for Gsm Evolution

FLO
Flexible Layer One

GboIP
Gb over IP

GERAN
Gsm/Edge Radio Access Network

GPRS
General Packet Radio Service

GSM
Global System for Mobile communications

GTP
Gprs Tunnelling Protocol

IMS
Ip Multimedia Subsystem

IP
Internet Protocol

LLC
Logical Link Control

MAC
Medium Access Control

MS
Mobile Station

MSC
Mobile Switching Centre

MTU
Maximum Transfer Unit

PDP
Packet Data Protocol

PDTCH
Packet Data Traffic CHannel

PFM
Packet Flow Management

PTCCH
Packet Timing advance Control CHannel

PFC
Packet Flow Context

PS
Packet Switched

QoS
Quality of Service

RAB
Radio Access Bearer

RAN
Radio Access Network

RAT
Radio Access Technology

RAU
Routeing Area Update

RLC
Radio Link Control

RNC
Radio Network Controller

ROHC
RObust Header Compression

RTP
Real Time Protocol

SACCH
Standalone Associated Control CHannel

SAPI
Service Access Point Identifier

SGSN
Serving Gprs Support Node

SIP
Session Initiated Protocol

SNDCP
Sub-Network Dependent Convergence Protocol
TBF
Temporary Block Flow

TF
Transport Format

TFC
Transport Format Combination

TFCI
Transport Format Combination Indicator

TR
Technical Report

TS
Technical Specification

UDP
User Datagram Protocol

UE
User Equipment

UMTS
Universal Mobile Telephony System

UTRAN
Umts Terrestrial Radio Access Network

VoIP
Voice over IP

XID
eXchange Identification


6.5 Service Management Procedures

6.5.1 Application Entity Initiated Service Establishment Procedure

The establishment of a conversational service will begin with application level signalling signalling (e.g. SIP) proceeding to the point where the application entities agree on acceptable session attributes. At this point the application entity (AE) in the MS determines that it can proceed no further until appropriate radio resources have been allocated to the MS as shown in Figure 1 below. 
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Figure 1 – Application Entity Initiated Service Establishment Procedure

a)
The application entity (AE) driving the establishment of a conversational service sends a Resource Allocation.req primitive to SM to indicate the need to allocate a radio resource for a conversational service. An example of this would be when peer to peer SIP signalling has progressed to the point where radio resources need to be allocated before SIP signalling can proceed to completion.

b)
SM in the MS sends an Activate PDP Context Request message to its peer in the SGSN if a PDP Context does not yet exist for that service. Otherwise, it sends a request to modify an active PDP Context.

c) Before sending the Activate PDP Context Accept message down to the MS, SM in the SGSN sends a PFC Create.req primitive to PFM to ensure that the appropriate resources are reserved for the PFC.

d) PFM in the SGSN then uses BSSGP to send a Create BSS PFC message to its peer PFM entity in the BSS in an attempt to create the indicated PFC. 

e) PFM in the GERAN responds to a Create BSS PFC message as follows:

e1:
The PFM entity in the BSS performs QoS analysis for the indicated PFC and determines that the PFC is subject to handover (i.e. it is GRR centric). It then sends a PFC Notification.ind primitive to GRR which creates a GRR entity for the indicated mobile station if one does not already exist.

e2:
When the PFC Notification.ind primitive is received a GRR entity is created for the indicated mobile station and it sends a Resource Required.req primitive to RLC/MAC in order to request the reservation of a GRR centric radio resource required by the indicated PFC. RLC/MAC reserves the necessary radio resources

e3:
RLC/MAC sends a Packet Timeslot Reconfigure message (other RLC/MAC control messages could be used instead) to its peer in the mobile station. Note that in this case both an uplink and downlink TBF are allocated and the uplink and downlink Allocation Flags included in this message both indicate “New Allocation”. Upon receiving the Packet Timeslot Reconfigure message the RLC/MAC entity in the mobile station realizes that the allocated radio resources are GRR centric (indicated by a flag carried within the message) and therefore sends a PFC Notification.ind primitive to GRR.

· RLC/MAC in the mobile station accepts the resource allocation provided by the Packet Timeslot Reconfigure message even though it does not yet recognize the indicated PFI. 

· Upon receiving the PDP Context Activation Accept (step h) it will be able to associate the PFI with a specific PDP Context and the allocated radio resources.

· The use of the Packet Timeslot Reconfigure message (other RLC/MAC control messages could be used instead) to perform resource allocation assumes that none of the mobile station’s other ongoing TBFs require re-allocation. Other resource allocation messages could have been sent.

e4:
When the PFC Notification.ind primitive is received a GRR entity is created in the mobile station if one does not already exist. Note that there will be one distinct GRR entity created in the MS regardless of how many GRR centric radio resources are allocated to that MS.

e5:
RLC/MAC sends Resource Required.conf primitive to GRR indicating that the radio resources required for the PFC have been reserved. Note that RLC/MAC could also send this primitive as soon as it has sent the Packet Timeslot Reconfigure message (i.e. after e3).

e6:
GRR sends a PFC Notification.resp primitive to PFM indicating that resources have been reserved for the indicated PFC. 

e7:
Any necessary peer to peer GRR signalling is performed using the default control plane protocol stack associated with the allocated uplink and downlink TBFs. Note that this GRR signalling can start as soon as GRR receives the Resource Required.conf primitive from RLC/MAC (i.e. after e5).

f) PFM in the BSS sends a Create BSS PFC Ack back to its peer entity in the SGSN.

g) PFM in the SGSN sends a PFC Create.resp primitive to SM with a success indication.

h) SM then sends the Activate PDP Context Accept message to its peer in the MS.

i) Upon receiving the Activate PDP Context Accept message SM in the MS sends a Resource Allocation.conf primitive to the application entity indicating that it may proceed. The application entity signalling can then progresses to completion at which point user plane payload (e.g. speech frames) begins to flow. Note that if the TBF used to initiate application entity signalling is no longer available at this point then a new TBF may be established using the PACCH of the resource just allocated for the conversational service or any other TBF resources that may be allocated.

6.5.2 Service Resource Re-allocation Procedure

Re-allocation of the resources required by a conversational service may be initiated at any time by the RLC/MAC entity in the BSS as shown in Figure 2 below. The RLC/MAC entity in the BSS may determine that re-allocation is necessary based on its management of all radio resources available for all mobile stations in any given cell. Following the re-allocation procedure, peer to peer GRR signalling is not expected to be necessary in the typical case. 
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Figure 2 – Service Resource Re-allocation Procedure

a)
The RLC/MAC entity in the BSS determines that resource re-allocation is necessary for a given mobile station. RLC/MAC in the BSS sends a Multiple TBF Timeslot Reconfigure message which re-allocates resources for at least the uplink and downlink TBFs supporting a conversational service. 

b) RLC/MAC in the BSS sends GRR a Resource Re-allocation.ind primitive indicating the new radio resources associated with any ongoing GRR centric TBFs for that mobile station. Regardless of the specific resource re-allocation scenario it is not expected that BSS initiated peer to peer GRR signalling will be required at this point even though such peer to peer communications are allowed at any time. 

c) RLC/MAC in the mobile station sends GRR a Resource Re-allocation.ind primitive indicating the new radio resources associated with any ongoing GRR centric TBFs for that mobile station. 

6.5.3 Service Handover Procedure – Source BSS

The handover of a conversational service will begin with GRR in the serving BSS determining that a handover condition exists. The subsequent flow of information associated with the MS, the serving BSS and the SGSN is shown in Figure 3 below.
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Figure 3 – Service Handover Procedure – Source BSS

a)
The GRR entity in the mobile station periodically sends downlink measurement reports to its peer GRR entity in the source BSS. 

b) At some point GRR in the source BSS determines that handover of the conversational service may be necessary and sends a Handover Condition.ind primitive to the PFM entity in the source BSS.

c) PFM in the source BSS sends a PS Handover Required message to its peer entity in the SGSN. 

d) The PFM entity in the SGSN sends a PS Handover Command to its peer entity in the source BSS indicating the PFCs that are to receive handover treatment and the associated reserved resources. The content of this command is created by the target BSS.

e) The PFM entity in the source BSS sends GRR a Handover Condition.resp primitive indicating the PFCs that are to receive handover treatment and the associated reserved resources. Note that this primitive could also be used to indicate that the handover condition is not to be acted on at the present time. In this case the GRR entity in the source BSS is free to send another Handover Condition.ind primitive at some later point.

f) The GRR entity in the source BSS sends a PS Handover Command to its peer entity in the MS. 

g) The GRR entity in the MS sends a PS Handover Command.req primitive to the RLC/MAC entity in the MS. At the indicated starting time in the PS handover command message the MS attempts to move to the reserved radio resource(s) in the target cell, ensures that it is synchronized on the allocated uplink resources and indicates its presence in that cell. The GRR entity in the MS may configure the lower layers associated with the GRR centric resources allocated by the PS Handover command.

h) The PFM entity in the SGSN sends a MS Release Command message to its peer entity in the source BSS.

i) The PFM entity in the source BSS sends an MS Release Complete message to its peer entity in the SGSN.

j) The PFM entity in the source BSS sends a MS Release.ind primitive to the GRR entity in the BSS indicating that all GRR centric PFCs associated with mobile station are to considered as released (i.e. regardless of whether or not they received handover treatment). The GRR entity associated with the mobile station is therefore released.

k) The PFM entity in the source BSS sends a MS Release.ind primitive to the RLC/MAC entity in the BSS and all resources allocated for all the TBFs associated with the mobile station are released.

6.5.4 Service Handover Procedure – Target BSS

Once the handover of a conversational service has been initiated by the source BSS the target BSS becomes involved to ensure appropriate resources are reserved. The subsequent flow of information associated with the MS, the target BSS and the SGSN is shown in Figure 4 below.
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Figure 4 – Service Handover Procedure – Target BSS

a) The PFM entity in the SGSN generates a PS Handover Request message with information received from the source BSS (potentially via a source SGSN) and sends this message to its peer PFM entity in the target BSS.

b) The PFM entity in the target BSS responds to a PS Handover Request message as follows:

b1:
The PFM entity in the BSS performs sends a Handover.req primitive to the the GRR entity in the BSS.

b2:
When the Handover.req primitive is received a GRR entity is created for the indicated mobile station and GRR sends a Resource Required.req primitive to the RLC/MAC entity in order to request the reservation of the GRR centric radio resources required for the indicated PFC(s). 

 b3:
RLC/MAC reserves the necessary GRR centric radio resources for the indicated PFC(s) and sends GRR a Resource Required.conf primitive containing the resource allocation parameters associated with the reserved radio resources.

b4:
GRR then sends a Handover.conf primitive to the PFM entity in the target BSS which contains the resource allocation parameters associated with the reserved radio resources. The GRR entity in the target BSS may configure the lower layers associated with the GRR centric resources reserved by the RLC/MAC entity.

c) The PFM entity in the target BSS send a PS Handover Request Acknowledge message to its peer PFM entity in the SGSN. The PFM entity in the SGSN then sends a PS Handover Command to its peer entity in the source BSS (potentially via a source SGSN). Note that after sending the PS Handover Request Acknowledge message the target-BSS shall be prepared to receive downlink LLC PDUs from the SGSN for each PFC receiving handover treatment.

d) The MS tunes to the radio channel and timeslot allocated in the target cell and the RLC/MAC entity sends 4 handover access bursts to its peer entity in the BSS on the allocated channel. The BSS sends Physical information (see TS 23.108) to the MS for the MS to synchronise. 

e) Once the MS is synchronised the RLC/MAC entity in the MS sends the GRR entity in the MS a PS Handover Complete.ind primitive.

f) The GRR entity in the MS sends a PS Handover Complete message to its peer entity in the target BSS.

g) The GRR entity in the BSS sends a PS Handover Complete.ind primitive to the PFM entity in the target BSS.

h) The PFM entity in the target BSS sends a PS Handover Complete message to its peer entity in the SGSN.

i) The PFM entity in the the SGSN sends a PS Handover Complete Ack message to its peer entity in the target BSS.

j) The PFM entity sends a PS Handover Complete.resp primitive to the GRR entity in the target BSS.

k) The GRR entity in the target BSS sends a PS Handover Complete Ack message to its peer entity in the MS.

6.5.5 Application Entity Initiated Service Release Procedure

The termination of a conversational service originally established using an application entity (e.g SIP) may be initiated by the application entity at either service end point. Regardless of which service end point initiates the release using application level signalling, the application entity in the MS will initiate the release of the associated radio resources as shown in Figure 5 below. 
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Figure 5 – Application Entity Initiated Service Release Procedure

a)
The application entity (AE) in the mobile station detects the termination of a conversational service sends a Resource Release.req primitive to SM entity in the mobile station.

b) The SM entity in the mobile station sends a Modify PDP Context Request message to its peer SM entity in the SGSN to set the guaranteed minimum bandwidth value (part of the “Requested New QoS” IE) associated with the PFC to zero. Note that a Deactivate PDP Context Request may alternatively be sent at this point instead

c) Before sending the Modify PDP Context Accept message down to the MS, the SM entity in the SGSN sends a PFC Delete.req primitive to PFM in the SGSN to initiate the release of the associated resources. 

d) The PFM entity in the SGSN then uses BSSGP to send a Delete BSS PFC message to its peer PFM entity in the BSS.

e) The PFM entity in the BSS sends a PFC Release.ind primitive to the GRR entity in the BSS indicating a specific GRR centric PFC that is to be released. If there are no other GRR centric PFCs associated with that mobile station the GRR entity created for that mobile station is deleted.

f) The GRR entity in the BSS sends a PFC Release.ind primitive to the RLC/MAC entity in the BSS indicating that all TBF resources associated with the indicated PFC are to be released.

g) The RLC/MAC entity in the BSS sends a Packet TBF Release message to its peer RLC/MAC entity in the mobile station indicating the Global TFI for which all associated TBFs are to be released. Note that since a conversational service is bi-directional then it has an associated uplink and downlink TBF where each of the TBFs is identified using the same Gloabal TFI.

h) The RLC/MAC entity in the MS sends a PFC Release.ind primitive to the GRR entity in the MS indicating a specific GRR centric PFC that is to be released. If there are no other GRR centric PFCs associated with that mobile station the GRR entity created for that mobile station is deleted.

i) The PFM entity in the BSS deletes the QoS information profile for the indicated PFC and then sends a Delete BSS PFC Ack to its peer PFM entity in the SGSN.

j) The PFM entity in the SGSN sends a PFC Delete.conf primitive to the SM entity in the SGSN with a success indication.

k) The SM entity in the SGSN sends the Modify PDP Context Accept (or Deactivate PDP Context Accept if a Deactivate PDP Context Request was sent) message to its peer SM entity in the mobile station. 

l) Upon receiving the Modify PDP Context Accept (or PDP Context Deactivation Accept) message the SM entity in the mobile station sends a Resource Release.conf primitive to the application entity in the mobile station indicating success. 

6.5.6 BSS Initiated Service Release Procedure

The termination of a conversational service originally established using an application entity (e.g SIP) may be initiated by the GRR entity within the BSS (e.g. because of the Allocation and Retention Priority feature or detection of loss of radio connection to MS) as shown in Figure 6 below. 
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Figure 6 – BSS Initiated Service Release Procedure

a)
The GRR entity in the BSS sends a PFC Release.ind primitive to the PFM entity in the BSS and indicates a GRR centric PFC that is to be considered as released.

b)
The GRR entity in the BSS sends a Resource Release.ind primitive to the RLC/MAC entity in the BSS indicating that all TBF resources associated with the indicated PFC are to be released. If there are no other GRR centric PFCs associated with that mobile station the GRR entity created for that mobile station is deleted.

c)
The RLC/MAC entity in the BS sends a Packet TBF Release message to its peer RLC/MAC entity in the mobile station indicating the Global TFI for which all associated TBFs are to be released. Note that since a conversational service is bi-directional then it has an associated uplink and downlink TBF where each of the TBFs is identified using the same Gloabal TFI.

d)
The RLC/MAC entity in the MS sends a PFC Release.ind primitive to the GRR entity in the MS indicating a specific GRR centric PFC that is to be released. If there are no other GRR centric PFCs associated with that mobile station the GRR entity created for that mobile station is deleted.

e)
The PFM entity in the BSS then uses BSSGP to send a Delete BSS PFC message to its peer PFM entity in the SGSN and includes a cause code. 

f)
The PFM entity in the SGSN sends a Delete BSS PFC Ack message back to its peer PFM entity in the BSS.

g)
The PFM entity in the SGSN sends a PFC Modify.ind primitive to the SM entity in the SGSN. Note that PFM may decide to send this modify primitive (i.e. instead of a PFC Delete.ind primitive) to SM based on the cause value included in the Delete BSS PFC message it received from its peer PFM entity in the BSS.

h)
The SM entity in the SGSN sends a Modify PDP Context Request message to its peer SM entity in the MS to set the guaranteed minimum bandwidth value (part of the “Requested New QoS” IE) associated with that PFC to zero. Note that a Deactivate PDP Context Request may alternatively be sent at this point instead.

i)
The SM entity in the MS sends a Modify PDP Context Accept (Deactivate PDP Context Accept) message to its peer SM entity in the SGSN.
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