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Start of 1st modified section
9.2.3.1
SGSN-Initiated PDP Context Modification Procedure

The SGSN-Initiated PDP Context Modification procedure is illustrated in Figures 70a , 70b, 70c and 70d.
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Figure 70a: SGSN-Initiated PDP Context Modification Procedure, A/Gb mode
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Figure 70b: SGSN-Initiated PDP Context Modification Procedure, Iu mode
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Figure70c: SGSN-Initiated PDP Context Modification Procedure for R8 A/Gb mode
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Figure70d: SGSN-Initiated PDP Context Modification Procedure for R8 Iu mode

1)
In A/Gb mode or Iu mode,the SGSN may send an Update PDP Context Request (TEID, NSAPI, QoS Negotiated, Trace Reference, Trace Type, Trigger Id, OMC Identity, serving network identity, CGI/SAI/RAI change support indication, DTI) message to the GGSN. If Direct Tunnel is established the SGSN provides to the GGSN the RNC's Address for User Plane and TEID for downlink data and shall include the DTI to instruct the GGSN to apply Direct Tunnel specific error handling as described in clause 13.8. The QoS Negotiated may be equal to, an upgrade or a downgrade compared to the current QoS of the PDP context. The SGSN shall send the serving network identity to the GGSN. If QoS Negotiated received from the SGSN is incompatible with the PDP context being modified, the GGSN rejects the Update PDP Context Request. The GGSN operator configures the compatible QoS profiles. The SGSN shall include Trace Reference, Trace Type, Trigger Id, and OMC Identity in the message if GGSN trace is activated while the PDP context is active. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from the trace information received from the HLR or OMC.
2)
In A/Gb mode or Iu mode, the GGSN may restrict QoS Negotiated given its capabilities and the current load or increase the QoS Negotiated based on any external input (e.g. policy control). The GGSN stores QoS Negotiated and returns an Update PDP Context Response (TEID, QoS Negotiated, Prohibit Payload Compression, APN Restriction, Cause, CGI/SAI/RAI change report required) message. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this PDP context. The SGSN shall re-verify and may restrict the QoS Negotiated received from the GGSN against the subscribed QoS profile and additionally restrict the QoS negotiated based on its capabilities and current load. The SGSN shall use this updated QoS Negotiated for the subsequent steps.
3)  In R8 A/Gb mode or R8 Iu mode, the SGSN sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS PTI) message to the Serving GW. The SGSN puts the NSAPI value into the field of EPS Bearer Identity. The Procedure Transaction Id is dynamically allocated by the SGSN, and the SGSN should ensure as far as possible that previously used PTI values are not immediately reused. The PTI is released when the procedure is completed.

In R8 Iu mode, if the SGSN decides to establish Direct Tunnel between RNC and Serving GW, the SGSN provides the RNC's Address for User Plane and TEID for downlink data to the Serving GW instead of SGSN’s Address for User Plane and TEID for downlink data.

4)  In R8 A/Gb mode or R8 Iu mode, the Serving GW sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, PTI) message to the PDN GW.
5)  In R8 A/Gb mode or R8 Iu mode, the PDN GW generates the UL TFT and updates the Bearer QoS. The PDN GW then sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, UL TFT, PTI) message to the Serving GW.
6)  In R8 A/Gb mode or R8 Iu mode, the Serving GW sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, UL TFT, PTI) message to the SGSN. The SGSN will perform a QoS mapping to transfer the received Bearer QoS from the Serving GW into GPRS QoS profile.
7)
In A/Gb mode or R8 A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause "BSS Context".

8)
In Iu mode or R8 Iu mode, radio access bearer modification may be performed by the RAB Assignment procedure.
9)  In R8 A/Gb mode or R8 Iu mode, the SGSN acknowledges the bearer modification to the Serving GW by sending an Update Bearer Response message (EPS Bearer Identity). 
10) In R8 A/Gb mode or R8 Iu mode, the Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Bearer Response message (EPS Bearer Identity).
11) In A/Gb mode or Iu mode,in case the QoS profile, used as input to step 8 for Iu mode and step 7 for A/Gb mode, have been downgraded during those steps, the SGSN may inform the GGSN about the downgraded QoS profile by sending an Update PDP Context Request to the affected GGSN. The GGSN shall not attempt to renegotiate the QoS profile. The No QoS negotiation indication is set in Update PDP Context Request to indicate to the GGSN that the SGSN does not upgrade the previously negotiated QoS profile and that the GGSN shall accept the provided QoS profile without negotiation. The GGSN confirms the new QoS profile by sending an Update PDP Context Response to the SGSN. If the SGSN established Direct Tunnel in step 8 it shall send Update PDP Context Request and include the RNC's Address for User Plane, TEID for downlink data, No QoS negotiation indication and the DTI. DTI is used to instruct the GGSN to apply Direct Tunnel specific error handling as described in clause 13.8.

12) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and may send a Modify PDP Context Request (TI, QoS Negotiated, Radio Priority, Packet Flow Id) message to the MS. In R8 A/Gb mode or R8 Iu mode,this message shall include UL TFT if received from the SGSN.If the MS indicated in the MS Network Capability it does not support BSS packet flow procedures, then the SGSN shall not include the Packet Flow Id. In A/Gb mode, the QoS Negotiated shall take into account the Aggregate BSS QoS Profile, if any, returned from the BSS. In R8 A/Gb mode or R8 Iu mode, the SGSN performed a QoS mapping in step 6 to transfer the received Bearer QoS from the Serving GW into GPRS QoS profile, and put this transferred QoS into the field of QoS Negotiated.
13)
The MS should accept the PDP context modification requested by the network if it is capable of supporting the modified QoS Negotiated. For a successful modification the MS acknowledges by returning a Modify PDP Context Accept message. If the MS is incapable of accepting the new QoS Negotiated, the MS should initiate application level signalling to lower the QoS requirements for the concerned application(s). If this is not possible then the MS shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by the MS procedure.

NOTE:
In order to facilitate operator control of the QoS an MS should accept a new QoS being assigned by the network even if the QoS is different from the one that the MS uses by default for a particular service type. One reason why the MS may not accept the modified QoS is if it has insufficient internal resources available to support the new QoS.

14) If BSS trace is activated while the PDP context is active, the SGSN shall send an Invoke Trace (Trace Reference, Trace Type, Trigger Id, OMC Identity) message to the RAN. Trace Reference, and Trace Type are copied from the trace information received from the HLR or OMC. 
NOTE:
Step14 is applied when the trace activation is triggered by means of signalling. Another alternative is the triggering of trace activation by the OMC. The details of both Trace Activation procedures are described in TS 32.422 [84]. 
If an APN Restriction is received from the GGSN for this PDP Context, then the SGSN shall store this value for the PDP Context, replacing any previously stored value for this PDP context. The SGSN shall determine a (new) value for the Maximum APN Restriction using any stored APN Restriction and the received APN Restriction.
The CAMEL procedure calls shall be performed, see referenced procedure in TS 23.078 [8b]:

C1)
CAMEL_GPRS_Change_Of_QoS.

The procedure returns as result "Continue".
Editor’s notes: it is FFS if the CAMEL procedures need to be updated for R8.
.9.2.3.2
GGSN-Initiated PDP Context Modification Procedure

The GGSN-Initiated PDP Context Modification procedure is illustrated in Figures 71a , 71b, 71c, 71d, 71e and 71f.
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Figure 71a: GGSN-Initiated PDP Context Modification Procedure, A/Gb mode
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Figure 71b: GGSN-Initiated PDP Context Modification Procedure, Iu mode
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Figure 71c: P-GW-Initiated PDP Context Modification Procedure for R8 A/Gb mode without Bearer QoS Update
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Figure 71d: P-GW-Initiated PDP Context Modification Procedure for R8 Iu mode without Bearer QoS Update
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Figure 71e: P-GW-Initiated PDP Context Modification Procedure for R8 A/Gb mode with Bearer QoS Update
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Figure 71f: P-GW-Initiated PDP Context Modification Procedure for R8 Iu mode with Bearer QoS Update
1)
In A/Gb mode or Iu mode, the GGSN sends an Update PDP Context Request (TEID, NSAPI, PDP Address, QoS Requested, Prohibit Payload Compression, APN Restriction, CGI/SAI/RAI change report required, TFT, Protocol Configuration Options, BCM) message to the SGSN. QoS Requested indicates the desired QoS profile. The QoS Requested may be equal to, an upgrade or a downgrade compared to the current QoS of the PDP context. PDP Address is optional. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this PDP context. The TFT is optional and included in order to add, modify or delete the TFT related to the PDP Context. Protocol Configuration Options may contain the BCM as well as optional PDP parameters that the GGSN may transfer to the MS. BCM shall also be sent as a separate IE to the SGSN. BCM indicates the Bearer Control Mode applicable to all PDP Contexts within the activated PDP Address/APN pair. The GGSN shall only indicate Bearer Control Modes allowed according to the NRSN and NRSU previously indicated by the SGSN and MS respectively. The SGSN may restrict a desired QoS profile given its capabilities, the current load, the current QoS profile, and the subscribed QoS profile. The BCM is used by the SGSN to handle unexpected session management signalling.
2) In R8 A/Gb mode or R8 Iu mode without Bearer QoS Update, the PDN GW generates the UL TFT and determines that no update of the Bearer QoS is needed. The PDN GW then sends the Update Dedicated Bearer Request (EPS Bearer Identity, UL TFT) message to the Serving GW.
3) In R8 A/Gb mode or R8 Iu mode without Bearer QoS Update, the Serving GW sends the Update Dedicated Bearer Request (EPS Bearer Identity, UL TFT) message to the SGSN.
Editor’s notes: it is FFS if the PDN GW takes the PCO parameter to the MS.
 4) In R8 A/Gb mode or R8 Iu mode with Bearer QoS Update, the PDN GW generates the UL TFT and updates the Bearer QoS. The PDN GW then sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, UL TFT) message to the Serving GW.
5) In R8 A/Gb mode or R8 Iu mode with Bearer QoS Update, the Serving GW sends the Update Bearer Request (EPS Bearer Identity, Bearer QoS, UL TFT) message to the SGSN. The SGSN will perform a QoS mapping to transfer the received Bearer QoS from the Serving GW into GPRS QoS profile. 
6)
In A/Gb mode or R8 A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause "BSS Context".

7)
In Iu mode or R8 Iu mode, radio access bearer modification may be performed by the RAB Assignment procedure.
8) The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated. In A/Gb mode and Iu mode, the SGSN sends a Modify PDP Context Request (TI, PDP Address, QoS Negotiated, Radio Priority, Packet Flow Id, TFT, PCO) message to the MS. PDP Address is optional. If the MS indicated in the MS Network Capability it does not support BSS packet flow procedures, then the SGSN shall not include the Packet Flow Id. In A/Gb mode, the QoS Negotiated shall be included if modified and take into account the Aggregate BSS QoS Profile, if any, returned from the BSS. The TFT is included only if it was received from the GGSN in the Update PDP Context Request message. Protocol Configuration Options contains the BCM as well as optional PDP parameters that the GGSN may transfer to the MS. Protocol Configuration Options is sent transparently through the SGSN. In A/Gb mode and Iu mode, BCM indicates the Bearer Control Mode applicable to all PDP Contexts within the activated PDP Address/APN pair.
      In R8 A/Gb mode or R8 Iu mode with Bearer QoS Update, the SGSN sends a Modify PDP Context Request (TI, QoS Negotiated, Radio Priority, Packet Flow Id, UL TFT) message to the MS. The SGSN performed a QoS mapping in step5 to transfer the received Bearer QoS from the Serving GW into GPRS QoS profile, and put this transferred QoS into the field of QoS Negotiated.
      In R8 A/Gb mode or R8 Iu mode without Bearer QoS Update, the SGSN sends a Modify PDP Context Request (TI, UL TFT) message to the MS. 
9)  The MS should accept the PDP context modification requested by the network if it is capable of supporting any modified QoS Negotiated as well as any modified TFT. For a successful modification the MS acknowledges by returning a Modify PDP Context Accept message. If the MS is incapable of accepting a new QoS Negotiated or TFT it shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by MS procedure.
NOTE:
In order to facilitate operator control of the QoS an MS should accept a new QoS being assigned by the network even if the QoS is different from the one that the MS uses by default for a particular service type. One reason why the MS may not accept the modified QoS is if it has insufficient internal resources available to support the new QoS.


In A/Gb mode or Iu mode ,if the BCM parameter is not included in the Modify PDP Context Request message then the MS shall set the Bearer Control Mode to 'MS_only' for the PDP Address/APN pair (see clause 9.2).

10) In A/Gb mode or Iu mode,
upon receipt of the Modify PDP Context Accept message, or upon completion of the RAB modification procedure, the SGSN returns an Update PDP Context Response (TEID, QoS Negotiated) message to the GGSN. If the SGSN receives a Deactivate PDP Context Request message, it shall instead follow the PDP Context Deactivation Initiated by MS procedure.
11) In R8 A/Gb mode or R8 Iu mode without Bearer QoS Update, the SGSN acknowledges the bearer modification to the Serving GW by sending an Update Dedicated Bearer Response message (EPS Bearer Identity).
12) In R8 A/Gb mode or R8 Iu mode without Bearer QoS Update, the Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Dedicated Bearer Response message (EPS Bearer Identity).
13) In R8 A/Gb mode or R8 Iu mode with Bearer QoS Update, the SGSN acknowledges the bearer modification to the Serving GW by sending an Update Bearer Response message (EPS Bearer Identity).
14) In R8 A/Gb mode or R8 Iu mode with Bearer QoS Update, the Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Bearer Response message (EPS Bearer Identity).
In A/Gb mode or Iu mode, if an APN Restriction is received from the GGSN for this PDP Context, then the SGSN shall store this value for the PDP Context, replacing any previously stored value for this PDP context. The SGSN shall determine a (new) value for the Maximum APN Restriction using any stored APN Restriction and the received APN Restriction.
The CAMEL procedure calls shall be performed, see referenced procedure in TS 23.078 [8b]:

C1)
CAMEL_GPRS_Change_Of_QoS.

The procedure returns as result "Continue".
Editor’s notes: it is FFS if the CAMEL procedures need to be updated for R8.
9.2.3.3
MS-Initiated PDP Context Modification Procedure

The MS-Initiated PDP Context Modification procedure is illustrated in Figures 72a,72b, 72c and 72d.
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Figure 72a: MS-Initiated PDP Context Modification Procedure, A/Gb mode
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Figure 72b: MS-Initiated PDP Context Modification Procedure, Iu mode
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Figure 72c: MS-Initiated PDP Context Modification Procedure for R8 A/Gb mode
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Figure 72d: MS-Initiated PDP Context Modification Procedure for R8 Iu mode
1)
The MS sends a Modify PDP Context Request (TI, QoS Requested, TFT, Protocol Configuration Options) message to the SGSN. Either QoS Requested or TFT or both may be included. QoS Requested indicates the desired QoS profile, while TFT indicates the TFT that is to be added or modified or deleted from the PDP context. Protocol Configuration Options may be used to transfer optional PDP parameters and/or requests to the GGSN.

2)
In A/Gb mode and Iu mode, the SGSN may restrict the desired QoS profile given its capabilities, the current load, and the subscribed QoS profile. The SGSN sends an Update PDP Context Request (TEID, NSAPI, QoS Negotiated, TFT, Protocol Configuration Options, serving network identity, CGI/SAI, CGI/SAI/RAI change support indication, DTI) message to the GGSN. If Direct Tunnel is established the SGSN provides to the GGSN the RNC's Address for User Plane and TEID for downlink data and shall include the DTI to instruct the GGSN to apply Direct Tunnel specific error handling as described in clause 13.8. The SGSN shall send the serving network identity to the GGSN. If QoS Negotiated and/or TFT received from the SGSN is incompatible with the PDP context being modified (e.g., TFT contains inconsistent packet filters), the GGSN rejects the Update PDP Context Request. The GGSN operator configures the compatible QoS profile. Protocol Configuration Options is sent transparently through the SGSN if received in Modify PDP Context Request message.

3)
In A/Gb mode and Iu mode, the GGSN may further restrict QoS Negotiated given its capabilities, operator policies and the current load or increase QoS Negotiated based on any external input (e.g. policy control). The GGSN stores QoS Negotiated, stores, modifies, or deletes TFT of that PDP context as indicated in TFT, and returns an Update PDP Context Response (TEID, QoS Negotiated, Protocol Configuration Options, Prohibit Payload Compression, APN Restriction, CGI/SAI/RAI change report required) message. Protocol Configuration Options may be used to transfer optional PDP parameters to the UE. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this PDP context. The SGSN shall re-verify and may restrict the QoS Negotiated received from the GGSN against the subscribed QoS profile and additionally restrict the QoS negotiated based on its capabilities and current load. The SGSN shall use this updated QoS Negotiated for the subsequent steps.
4) In R8 A/Gb mode or R8 Iu mode, the SGSN sends the Update Bearer Request (Procedure Transaction Id, EPS Bearer Identity, Bearer QoS) message to the Serving GW. The SGSN puts the NSAPI value of the PDP context which MS requested to modify into the field of EPS Bearer Identity. Procedure Transaction Id is dynamically allocated by SGSN for UE requested bearer modification procedure. The PTI is release when the procedure is completed. The SGSN will perform a QoS mapping to transfer the received QoS Requested from the MS into QCI based QoS profile, and put this transferred QoS into the field of Bearer QoS.

In R8 Iu mode, if the SGSN decides to establish Direct Tunnel between RNC and Serving GW, the SGSN provides the RNC's Address for User Plane and TEID for downlink data to the Serving GW instead of SGSN’s Address for User Plane and TEID for downlink data.
5) In R8 A/Gb mode or R8 Iu mode, the Serving GW sends the Update Bearer Request (PTI, EPS Bearer Identity, Bearer QoS) message to the PDN GW.
6) In R8 A/Gb mode or R8 Iu mode, the PDN GW generates the UL TFT and updates the Bearer QoS. The PDN GW then sends the Update Bearer Request (PTI, EPS Bearer Identity, Bearer QoS, UL TFT) message to the Serving GW.
 7) In R8 A/Gb mode or R8 Iu mode, the Serving GW sends the Update Bearer Request (PTI, EPS Bearer Identity, Bearer QoS, UL TFT) message to the SGSN. The SGSN will perform a QoS mapping to transfer the received Bearer QoS from the Serving GW into GPRS QoS profile. 
8)
In A/Gb mode or R8 A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause "BSS Context".

9)
In Iu mode or R8 Iu mode, radio access bearer modification may be performed by the RAB Assignment procedure. In case the radio access bearer does not exist the RAB setup is done by the RAB Assignment procedure.
10) In R8 A/Gb mode or R8 Iu mode, the SGSN acknowledges the bearer modification to the Serving GW by sending an Update Bearer Response message (EPS Bearer Identity). 
11) In R8 A/Gb mode or R8 Iu mode, the Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Bearer Response message (EPS Bearer Identity). 
12)
In A/Gb mode and Iu mode, in case the QoS profile, used as input to step 9 for Iu mode and step 8for A/Gb mode, have been downgraded during those steps, the SGSN may inform the GGSN about the downgraded QoS profile by sending an Update PDP Context Request to the affected GGSN. The GGSN shall not attempt to renegotiate the QoS profile. The No QoS negotiation indication is set in Update PDP Context Request to indicate to the GGSN that the SGSN does not upgrade the previously negotiated QoS profile and that the GGSN shall accept the provided QoS profile without negotiation. The GGSN confirms the new QoS profile by sending an Update PDP Context Response to the SGSN. If the SGSN established Direct Tunnel in step9 it shall send Update PDP Context Request and include the RNC's Address for User Plane, TEID for downlink data, No QoS negotiation indication and the DTI. DTI is used to instruct the GGSN to apply Direct Tunnel specific error handling as described in clause 13.8.

13)
The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns a Modify PDP Context Accept (TI, QoS Negotiated, Radio Priority, Packet Flow Id, Protocol Configuration Options) message to the MS. In R8 A/Gb mode or R8 Iu mode, this message shall include UL TFT if received from the SGSN. If the MS indicated in the MS Network Capability it does not support BSS packet flow procedures, then the SGSN shall not include the Packet Flow Id. In A/Gb mode, the QoS Negotiated shall take into account the Aggregate BSS QoS Profile, if any, returned from the BSS. Protocol Configuration Options is sent transparently through the SGSNif received in Modify PDP Context Response message. In R8 A/Gb mode or R8 Iu mode, the SGSN performed a QoS mapping in step 7 to transfer the received Bearer QoS from the Serving GW into GPRS QoS profile, and put this transferred QoS into the field of QoS Negotiated.

If the MS is incapable of accepting the new QoS Negotiated, the MS should initiate application level signalling to lower the QoS requirements for the concerned application(s). If this is not possible then the MS shall instead de-activate the PDP context with the PDP Context Deactivation Initiated by the MS procedure.

NOTE 1:
In A/Gb mode and Iu mode, if the SGSN does not accept QoS Requested, then steps 2 and 3 of this procedure are skipped, and the existing QoS Negotiated is returned to the MS in step 8
NOTE 2:
In this release of the standards no procedure is defined that uses the Protocol Configuration Options in the PDP context modification procedure.

In A/Gb mode and Iu mode , if an APN Restriction is received from the GGSN for this PDP Context, then the SGSN shall store this value for the PDP Context, replacing any previously stored value for this PDP context. The SGSN shall determine a (new) value for the Maximum APN Restriction using any stored APN Restriction and the received APN Restriction.
The CAMEL procedure calls shall be performed, see referenced procedure in TS 23.078 [8b]:

C1)
CAMEL_GPRS_Change_Of_QoS.

The procedure returns as result "Continue".
Editor’s notes: it is FFS if the CAMEL procedures need to be updated for R8.
Editor’s notes: it is FFS how to update DL TFT when MS requested to Modify TFT in R8 A/Gb and R8 Iu mode.
End of 1st modified section
Start of 2nd modified section
9.2.3.6
RAN-initiated RAB Modification Procedure (Iu mode)
The RNC-initiated RAB Modification procedure permits an Iu mode RAN to propose modifications to any negotiable RAB parameter for an MS after RAB establishment, TS 25.413 [56b]. RAB parameters are equivalent to RAB attributes as defined in TS 23.107 [58] for each QoS class. The procedure is depicted in the figure below.
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Figure 73: RAN-initiated RAB Modification Procedure for A/Gb mode and Iu mode
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Figure 73a: RAN-initiated RAB Modification Procedure for R8 A/Gb and R8 Iu mode
1)
The RAN sends a RAB Modify Request (RAB ID, RAB Parameter Values) message to the SGSN.

2)
The SGSN may decide to ignore the message or to invoke the PDP Context Modification procedure as described in clause 9.2.3.1 , which includes the SGSN RAB Modification procedure.

End of 2nd modified section
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