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* * First Change * * * 
9.2.2.1A
PDP Context Activation Procedure using S4

The procedures described in figures 64a and 64b show only the steps, due to use of S4, which are different from the Gn/Gp variant of the procedure given by clause 9.2.2.1.
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Figure 64a: PDP Context Activation Procedure steps (A) using S4

NOTE 1:
Steps A and D are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure steps (A1) are defined in TS 23.402 [90]. Steps B and C concern GTP based S5/S8.

If there is already an emergency bearer activated, the SGSN shall reject any PDP context activation request for normal services if the mobility and access restrictions do not allow the MS to access normal services.

A)
The SGSN shall use the HSS provided default APN if no APN is provided by the UE. If the PDN subscription context contains no PDN GW identity for this APN, the SGSN selects a PDN GW as described in clause PDN GW selection function. If the PDN subscription context profile contains a dynamically allocated PDN GW identity and the Request Type does not indicate "Handover" the SGSN may select a new PDN GW as described in clause PDN GW selection function, e.g. to allocate a PDN GW that allows for more efficient routing. If a Serving GW is not yet selected for this MS, the SGSN selects a Serving GW as described in clause Serving GW selection function. The SGSN sets the EPS Bearer Identity to an equivalent value as the NSAPI for the Bearer associated with the MS. Then the SGSN shall send a Create Session Request (IMSI, MSISDN, SGSN Control Plane TEID, PDN GW address, APN, RAT type, Default Bearer QoS, PDN Type, APN-AMBR, PDN Address, EPS Bearer Identity, Protocol Configuration Options, Handover Indication, ME Identity, User Location Information, Serving Network, SGSN User Plane TEID, Dual Address Bearer Flag, Protocol Type over S5/S8, Selection Mode, Charging Characteristics, Trace Reference, Trace Type, Trigger Id, OMC Identity, Maximum APN Restrictions, CGI/SAI, User CSG Information, MS Info Change Reporting support indication) message to the selected Serving GW. The RAT type is provided in this message for the later PCC decision. The SGSN may change the requested PDP type according to the subscription data for this APN as described in clause 9.2.1. The Dual Address Bearer Flag shall be set when the MS requests PDN type IPv4v6 and all SGSNs, which the MS may be handed over to, are release 8 or above supporting dual addressing, which is determined based on node pre‑configuration by the operator.


For an emergency PDP Context Activation the SGSN applies the parameters from SGSN Emergency Configuration Data for the emergency bearer establishment performed in this step and any potentially stored IMSI related subscription data are ignored by the SGSN. For emergency attached UEs IMSI is included if available and if the IMSI cannot be authenticated the IMSI is included and marked as unauthenticated.


The Protocol Type over S5/S8 is provided to Serving GW which protocol should be used over S5/S8 interface. Handover Indication is included if the Request type indicates handover. Selection Mode indicates whether a subscribed APN was selected, or whether a non‑subscribed APN chosen by the SGSN was selected. Selection Mode is set according to Annex A. The P‑GW may use Selection Mode when deciding whether to accept or reject the default bearer activation. For example, if an APN requires subscription, the P‑GW is configured to accept only the default bearer activation that requests a subscribed APN as indicated by Selection Mode. Charging Characteristics indicates which kind of charging the bearer context is liable for. If there is an EPS subscription context available for the MS, the SGSN shall ignore the QoS requested parameter sent by the MS, and use the EPS subscribed QoS profile as received from the HSS. For MSs, for which the S4-SGSN has not received an EPS subscribed QoS profile, the S4-SGSN treats MS originated QoS requests the same as the Gn/Gp SGSN, i.e. the requested QoS is used when deriving the Default Bearer QoS and the APN-AMBR from the QoS requested parameter sent by the MS. If the "Higher bitrates than 16 Mbps flag" in the MM Context of the UE is set to "not allowed", the S4-SGSN shall restrict the APN-AMBR in the EPS QoS profile to within 16 Mbps.


The ARP of the PDP context activated with this procedure should be set appropriately to minimize the risk of unnecessary release.


The charging characteristics for the PS subscription and individually subscribed APNs as well as the way of handling Charging Characteristics and whether to send them or not to the P‑GW is defined in TS 32.251 [70]. The SGSN shall include Trace Reference, Trace Type, Trigger Id, and OMC Identity if S‑GW and/or P‑GW trace is activated. The SGSN shall copy Trace Reference, Trace Type, and OMC Identity from the trace information received from the HLR or OMC.


The Maximum APN Restriction parameter is used as described for the equivalent step in clause 9.2.2.1.

B)
The Serving GW creates a new entry in its EPS Bearer table and sends a Create Session Request (IMSI, MSISDN, APN, Serving GW Address for the user plane, Serving GW TEID of the user plane, Serving GW TEID of the control plane, RAT type, Default Bearer QoS, PDN Type, PDN Address, APN-AMBR, EPS Bearer Identity, Protocol Configuration Options, Handover Indication, ME Identity, User Location Information, Serving Network, Dual Address Bearer Flag, Selection Mode, Charging Characteristics, Trace Reference, Trace Type, Trigger Id, OMC Identity, Maximum APN Restriction, CGI/SAI, User CSG Information, MS Info Change Reporting support indication) message to the PDN GW indicated by the PDN GW address received in the previous step. The PDN GW may interact with PCRF (refer to TS 23.203 [88]).


For emergency attached UEs IMSI is included if available and if the IMSI cannot be authenticated the IMSI is included and marked as unauthenticated.

C)
The P‑GW creates a new entry in its EPS bearer context table and generates a Charging Id. The new entry allows the P‑GW to route user plane PDUs between the S‑GW and the packet data network, and to start charging. The way the P‑GW handles Charging Characteristics that it may have received is defined in TS 32.251 [70].


The PDN GW may restrict or increase Default Bearer QoS based on external input e.g. PCRF


The PDN GW returns a Create Session Response (PDN GW Address for the user plane, PDN GW TEID of the user plane, PDN GW Address for the control plane, PDN GW TEID of the control plane, PDN Type, PDN Address, APN-AMBR, EPS Bearer Identity, EPS Bearer QoS, Protocol Configuration Options, Charging Id, Prohibit Payload Compression, APN Restriction, Cause, MS Info Change Reporting Action, CSG Information Reporting Action) message to the Serving GW. The PDN GW takes into account the PDN type sent by the MS, the Dual Address Bearer Flag and the policies of operator when the PDN GW selects the PDN type to be used as follows. If the MS has requested PDN type IPv4v6 and both IPv4 and IPv6 addressing is possible in the PDN but the Dual Address Bearer Flag is not set, or only single IP version addressing is possible in the PDN, the PDN GW selects a single IP version (either IPv4 or IPv6). If the MS has requested PDN type IPv4 or IPv6, the PDN GW uses the PDN type supplied by the MS in case it is supported in the PDN, otherwise an appropriate error cause will be returned. The PDN GW allocates a PDN Address according to the selected PDN type. In case the PDN GW has selected a PDN type different from the one sent by the MS, the PDN GW indicates together with the PDN type IE a reason cause to the MS why the PDN type has been modified as described in clause 9.2.1. PDN Address is included if the P‑GW allocated a PDN Address. If the PDN has been configured by the operator so that the PDN addresses for the requested APN shall be allocated by usage of DHCPv4 only, or if the PDN GW allows the MS to use DHCPv4 for address allocation according to the Address Allocation Preference received from the MS, the PDN Address shall be set to 0.0.0.0, indicating that the IPv4 PDN address shall be negotiated by the MS with DHCPv4 after completion of the PDP Context Activation procedure. In case of external PDN addressing for IPv6, the PDN GW obtains the IPv6 prefix from the external PDN using either RADIUS or Diameter client function. In the PDN Address field of the Create Session Response, the PDN GW includes the Interface Identifier and IPv6 prefix. The PDN GW sends Router Advertisement to the UE after default bearer establishment with the IPv6 prefix information for all cases. The IP address allocation details are described in the clause "Static and Dynamic PDP Addresses".


When the MS negotiates the IPv4 address with DHCPv4, the PDN GW shall relay, modify and monitor these negotiations. However, in contrast to the GGSN procedures, the PDN GW shall not update the IPv4 address to the SGSN nor to the MS.


The P‑GW derives the BCM based on NRSU and operator policy if previously received in the Create Default Bearer Request message. The derived BCM is sent to the MS indicating the Bearer Control Mode applicable to all PDP Contexts within the activated PDP Address/APN pair.


Protocol Configuration Options contains the BCM as well as optional PDN parameters that the P‑GW may transfer to the MS. These optional PDN parameters may be requested by the MS, or may be sent unsolicited by the P‑GW. Protocol Configuration Options are sent transparently through the S‑GW and SGSN.


When the Handover Indication is present, the PDN GW does not yet send downlink packets to the SGW; the downlink path is to be switched at step A1 of Figure 64b.

D)
If the MS Info Change Reporting Action and/or the CSG Information Reporting Action are received for this bearer context, then the S‑GW shall store this for the bearer context and the S‑GW shall report to that P‑GW whenever a CGI/SAI/RAI or user CSG information change occurs that meets the P‑GW request, as described in clause 15.1.1a.


The Serving GW returns a Create Session Response (PDN Type, PDN Address, Serving GW address for User Plane, Serving GW TEID for User Plane, Serving GW TEID for Control Plane, APN-AMBR, EPS Bearer Identity, EPS Bearer QoS, PDN GW addresses and TEIDs (GTP‑based S5/S8) or GRE keys (PMIP‑based S5/S8) at the PDN GW(s) for uplink traffic, PDN GW Address for Control Plane, PDN GW TEID for Control Plane, Protocol Configuration Options, Charging Id, Prohibit Payload Compression, APN Restriction, Cause, MS Info Change Reporting Action, CSG Information Reporting Action) message to the SGSN. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this PDP context.


If an APN Restriction is received from the P‑GW for this PDP Context, then the SGSN shall store this value for the PDP Context and the SGSN shall check this received value with the stored value for the Maximum APN Restriction to ensure there are no conflicts between values. If the consequence of this check results in the PDP Context being rejected, the SGSN shall initiate a PDP Context deactivation and return an appropriate error cause. If the PDP Context is accepted, it shall determine a (new) value for the Maximum APN Restriction. If there is no previously stored value for Maximum APN Restriction, then the Maximum APN Restriction shall be set to the value of the received APN Restriction.


When the PDN GW has changed Default Bearer QoS the SGSN shall use the new QoS parameter values during establishment of the PDP Context. However, if the "Higher bitrates than 16 Mbps flag" in the MM Context of the UE is set to "not allowed", the S4-SGSN shall restrict the APN-AMBR in the EPS QoS profile to within 16 Mbps.
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Figure 64b: PDP Context Activation Procedure steps (B) using S4

NOTE 3:
Steps A and B are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8.

NOTE 4:
The steps A1 and A2 are executed only upon handover from non-3GPP access.

A)
In case the QoS attributes, used as input to step 5 for Iu mode or step 7 for A/Gb mode, have been downgraded during those steps, the SGSN rejects the PDP Context Activation and terminates the procedure. If the SGSN established Direct Tunnel in step 5 it shall send Modify Bearer Request and include the RNC's Address for User Plane, TEID for downlink data and DTI. DTI is used to instruct the S‑GW to apply Direct Tunnel specific error handling as described in clause 13.8. An Update Bearer Request shall also be sent to the S‑GW if the UE has indicated Request type "Handover" in the Activate PDP Context Request message, and in that case the Handover Indicator shall be included in the message.

A1)
If the Handover Indication is included in step A, the Serving GW sends a Modify Bearer Request(Handover Indication) message to the PDN to prompt the PDN GW to tunnel packets from non 3GPP IP access to 3GPP access system and immediately start routing packets to the Serving GW for the default and any dedicated EPS bearers established.

A2)
The PDN GW acknowledges by sending Modify Bearer Response to the Serving GW.

B)
The Serving GW acknowledges by sending Modify Bearer Response to the SGSN. The Serving GW can then send its buffered downlink packets.

C)
After the SGSN receives Modify Bearer Response in step B, if an EPS bearer was established and if the subscription data indicates that the user is allowed to perform handover to non-3GPP accesses and if the SGSN selected a PDN GW that is different from the PDN GW identity which was indicated by the HSS in the PDN subscription context, the SGSN shall send an Update Location Request including the PDN GW identity, the APN and information identifying the PLMN in which the PDN GW is located to the HSS for mobility with non‑3GPP accesses.


If the MS is emergency Attached, SGSN shall not send any Update Location Request to an HSS.

D)
The HSS stores the PDN GW identity and the associated APN, and sends an Update Location Response to the SGSN.


If the S6d interface is used between an S4-SGSN and HSS, the messages "Update Location Request" and "Update Location Response" shall be replaced with "Notify Request" and "Notify Response".

If the MS requested for a dual address PDP type (IPv4v6) to a given APN and was granted a single address PDP type (IPv4 or IPv6) by the network with a reason cause 'single address bearers only', the MS should request for the activation of a parallel PDP Context to the same APN with a single address PDP type (IPv4 or IPv6) other than the one already activated. If the MS receives no reason cause in response to an IPv4v6 PDP type and it receives an IPv6 prefix and Interface Identifier apart from the IPv4 address or 0.0.0.0 in the PDN Address field, it considers that the request for a dual address PDP was successful. The MS shall ignore the IPv6 prefix as described in the step 3 in clause 9.2.1.1. It can wait for the Router Advertisement from the network with the IPv6 prefix information or it may send Router Solicitation if necessary.

* * Next Change * * * 
9.2.2.1.1A
Secondary PDP Context Activation Procedure, PDP Creation part, using S4

The procedure described in figure 66a shows only the steps, due to use of S4, that are different from the Gn/Gp variant of the procedure given by clause 9.2.2.1.1.
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Figure 66a: Secondary PDP Context Activation Procedure using S4

NOTE 1:
Steps A, D and E are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure parts (A1) and (A2) are defined in TS 23.402 [90]. Steps B, C and F concern GTP-based S5/S8.

A)
The SGSN validates the Activate Secondary PDP Context Request using the TI indicated by Linked TI. The same P‑GW and S‑GW addresses are used by the SGSN as for the already-activated PDP context(s) for that TI and PDP address.

NOTE 2:
The EPS Bearer QoS parameters for the traffic flow aggregate are derived from the QoS Release 1999 profile.


The Procedure Transaction Id, PTI, is dynamically allocated by the SGSN for the Activate Secondary PDP Context procedure when using S4. The SGSN should ensure as far as possible that previously used PTI values are not immediately reused for the same MS. The SGSN shall store the relationship between the assigned PTI and the received Linked TI during the lifetime of the procedure. The PTI is released when the procedure is completed.


The SGSN sends the Bearer Resource Command (LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options) message to the selected Serving GW. The same Serving GW is used by the SGSN as for the PDP Context identified by the Linked TI received in the Activate Secondary PDP Context Request message.

B)
The Serving GW sends the Bearer Resource Command (LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options) message to the PDN GW. The Serving GW sends the message to the same PDN GW as for the EPS Bearer identified by the Linked Bearer Id. The PDN GW derives from the RAT type (not indicating E-UTRAN) and the LBI that a new EPS Bearer needs to be established. The PDN GW may interact with PCRF (refer to TS 23.203 [88]) and provides to the PCRF the TFT operation add together with the new filter(s) and the QCI and/or GBR, if available.

C)
If the request is accepted, the Dedicated Bearer Activation Procedure is invoked to establish a new EPS Bearer by the PDN GW and the PDN GW sends the Create Bearer Request (PTI, EPS Bearer QoS, TFT, S5/S8-TEID, LBI, Protocol Configuration Options) message to the Serving GW. The PTI allocated by the SGSN is used as a parameter in the invoked Dedicated Bearer Activation Procedure to correlate it to the Activate Secondary PDP Context Procedure. The PDN GW/PCRF may restrict or increase, and negotiate the requested QoS as specified in clause "PDP Context Activation Procedure". If the PCRF was contacted, the EPS Bearer QoS is updated according to the QoS of the received PCC rules and the PDN GW maintains the relation between the SDF filter identifier in the PCC rule received from the PCRF and the packet filter identifier of the TFT.


If the request for prioritised QoS treatment is not accepted, the PDN GW sends a reject indication, which shall be delivered to the MS. A cause indicates the reason why the request was rejected.

D)
The Serving GW sends the Create Bearer Request (PTI, EPS Bearer QoS, TFT, UL TEID, LBI, Protocol Configuration Options) message to the SGSN. If the "Higher bitrates than 16 Mbps flag" in the MM Context of the UE is set to "not allowed", the S4-SGSN shall restrict the APN-AMBR in the EPS QoS profile to within 16 Mbps.
E)
The SGSN acknowledges the bearer activation to the Serving GW by sending a Create Bearer Response (EPS Bearer Identity, DL TEID) message. The SGSN sets the EPS Bearer Identity to the same value as the NSAPI for the Bearer associated with the MS. The DL TEID value can be either the SGSN user plane TEID (2G or non-DT 3G) or the RNC user plane TEID.

F)
The Serving GW acknowledges the bearer activation to the PDN GW by sending a Create Bearer Response (EPS Bearer Identity, S5/S8-TEID) message. The PDN GW may interact with PCRF (refer to TS 23.203 [88]).

NOTE 3:
The Serving GW determines that a Create Dedicated Bearer Response belongs to a previously sent Create Dedicated Bearer Request based on protocol specific details as described in TS 29.274 [92].

* * Next Change * * * 
9.2.3.1A
Request part of SGSN-Initiated EPS Bearer Modification Procedure using S4

The procedure described in Figure 70c shows only the steps, due to use of S4, that are different from the Gn/Gp variant of the procedures given by clause 9.2.3.1.
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Figure 70c: Request part of SGSN-Initiated EPS Bearer Modification Procedure using S4

NOTE:
Step A and B are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure step (A1) is defined in TS 23.402 [90]. Step B and C concern GTP based S5/S8.

A)
The SGSN sends the Modify Bearer Command (TEID, EPS Bearer Identity, PTI, EPS Bearer QoS, APN AMBR, RAT type, Trace Reference, Trace Type, Trigger Id, OMC Identity, serving network identity, MS Info Change Reporting support indication, DTI) message to the Serving GW. The EPS Bearer Identity identifies the default bearer. The EPS Bearer QoS contains the EPS subscribed QoS profile to be updated. The Procedure Transaction Id, PTI, is dynamically allocated by the SGSN. The SGSN should ensure as far as possible that previously used PTI values are not immediately reused for the same UE. PTI is used to differentiate between Update Bearer Requests triggered by this procedure, and any Update Bearer Requests initiated by the P‑GW. The PTI is released when the procedure is completed.

B)
The Serving GW sends the Modify Bearer Command (TEID, EPS Bearer Identity, PTI, EPS Bearer QoS, APN AMBR, RAT type, Trace Reference, Trace Type, Trigger Id, OMC Identity, serving network identity, MS Info Change Reporting support indication, DTI) message to the PDN GW. The PDN GW may interact with PCRF (refer to TS 23.203 [88]).

C)
The PDN GW sends the Update Bearer Request (TEID, EPS Bearer Identity, PTI, EPS Bearer QoS, TFT, APN AMBR, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action) message to the Serving GW.

D)
The Serving GW sends the Update Bearer Request (TEID, EPS Bearer Identity, PTI, EPS Bearer QoS, TFT, APN AMBR, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action) message to the SGSN. If the "Higher bitrates than 16 Mbps flag" in the MM Context is not set to "allowed", then the S4-SGSN shall limit the APN-AMBR in the EPS QoS profile to within 16 Mbps.
* * Next Change * * * 
9.2.3.2A
PDN GW Initiated EPS Bearer Modification Procedure, using S4

The procedure described in figure 71c shows only the steps, due to use of S4, that are different from the Gn/Gp variant of the procedure given by clause 9.2.3.2.
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Figure 71c: PDN GW-Initiated EPS Bearer Modification Procedure

NOTE:
Steps B) and C) are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure steps (A1) and (A2) are defined in TS 23.402 [90]. Steps A and D concern GTP based S5/S8.

A)
The P‑GW sends the Update Bearer Request (TEID, EPS Bearer Identity, EPS Bearer QoS, APN-AMBR, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action, TFT, Protocol Configuration Options) message to the S‑GW.


PDN Address Information is included if it was provided by the P‑GW. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this EPS Bearer. The TFT is optional and included in order to add, modify or delete the TFT related to the PDP Context. Protocol Configuration Options optional EPS Bearer parameters that the P‑GW/PCRF may transfer to the MS. The PDN GW may have interacted with PCRF beforehand (refer to TS 23.203 [88]).

B)
If ISR is activated and UE is in PMM_IDLE or STANDBY state, S-GW shall first trigger the Network Triggered Service Request procedure (refer to TS 23.401 [89]).
The S‑GW sends the Update Bearer Request (TEID, EPS Bearer Identity, EPS Bearer QoS, APN-AMBR, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action, TFT, Protocol Configuration Options) message to the SGSN. If the "Higher bitrates than 16 Mbps flag" in the MM Context is not set to "allowed", then the S4-SGSN shall limit the APN-AMBR in the EPS QoS profile to within 16 Mbps.
C)
The SGSN acknowledges the bearer modification to the S‑GW by sending an Update Bearer Response (EPS Bearer Identity) message to the S‑GW.

D)
The S‑GW acknowledges the bearer modification to the P‑GW by sending an Update Bearer Response (EPS Bearer Identity) message. The PDN GW may interact with PCRF (refer to TS 23.203 [88]).
* * Next Change * * * 
9.2.3.3B
Execution part of MS-Initiated Modification Procedure using S4

The procedure described in Figure 72d shows only the steps, due to use of S4, that are different from the Gn/Gp variant of the procedures given by clause 9.2.3.3.
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Figure 72d: Execution part of MS-Initiated Modification Procedure using S4

NOTE:
Step B is common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure step (B1) is defined in TS 23.402 [90]. Step A concern GTP based S5/S8.

A)
If the request is accepted, the PDN GW Initiated Bearer Modification Procedure is invoked by the PDN GW to modify the EPS Bearer indicated by the TEID.


The PDN GW updates the TFT and the EPS Bearer QoS to match the aggregated set of service data flows. If the PCRF was contacted, the PDN GW maintains the relation between the SDF filter identifier in the PCC rule received from the PCRF and the packet filter identifier of the TFT.


The PDN GW sends an Update Bearer Request (TEID, EPS Bearer Identity, PTI, EPS Bearer QoS, APN-AMBR, TFT, Protocol Configuration Options, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action) message to the Serving GW. The Procedure Transaction Id (PTI) parameter is used to link this message to the Request Bearer Resource Modification message received from the Serving GW.

B)
The Serving GW sends an Update Bearer Request (PTI, EPS Bearer Identity, EPS Bearer QoS, TFT, APN AMBR, Protocol Configuration Options, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action) message to the SGSN. If the "Higher bitrates than 16 Mbps flag" in the MM Context is not set to "allowed", then the S4-SGSN shall limit the APN-AMBR in the EPS QoS profile to within 16 Mbps.
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