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Start of 1st modified section

9.2.0
General

This clause describes the procedures to enable a GPRS-attached MS to initiate the activation, modification, and deactivation functions for a PDP context in the MS, the SGSN, the S‑GW and the P‑GW or GGSN. In addition procedures to enable a P‑GW or GGSN to request the activation, modification and deactivation of a PDP context to a GPRS-attached subscriber are described.

NOTE 1:
If the MS is in PMM‑IDLE state, it needs to perform a service request procedure to enter the PMM‑CONNECTED state before initiating these procedures.

NOTE 2:
There are two procedures specified for GGSN initiated PDP Context Activation; the Network Requested PDP Context Activation Procedure and the Network Requested Secondary PDP Context Activation Procedure. P‑GWs support only the Network Requested Secondary PDP Context Activation Procedure. The network requested bearer control makes use of the Network Requested Secondary PDP Context Activation Procedure only.

Upon receiving an Activate PDP Context Request message or an Activate Secondary PDP Context Request message, the SGSN shall initiate procedures to set up PDP contexts. The first procedure includes subscription checking, APN selection, and host configuration, while the latter procedure excludes these functions and reuses PDP context parameters including the PDP address but except the QoS parameters. Once activated, all PDP contexts that share the same PDP address and APN shall be managed equally. At least one PDP context shall be activated for a PDP address before a Secondary PDP Context Activation procedure may be initiated. When the MS performs an RA update procedure to change from a release 99 to a release 97 or 98 system, only one active PDP context per PDP address and APN shall be preserved. This PDP context is selected taking the QoS profile and NSAPI value into account.

When the SGSN is using the S4‑interface to an S‑GW for a PDP Context, EPS Bearer procedures will be used.

The EPS subscription context includes a mandatory EPS subscribed QoS profile for the default bearer of each subscribed APN. If the S4 SGSN has received an EPS subscribed QoS profile and the first PDP context to a given APN is activated, the S4 SGSN disregards the QoS requested by the MS and sends the EPS subscribed QoS profile for this APN to the S‑GW. For MSs, for which the S4 SGSN has not received an EPS subscribed QoS profile per APN, the S4 SGSN treats MS originated QoS requests the same as the Gn/Gp SGSN. For MSs, for which the S4 SGSN has not received a subscribed APN-AMBR per APN, the S4 SGSN provides APN-AMBR to the Serving GW and PDN GW. Details on mapping MBR to APN-AMBR are specified in Annex E of TS 23.401 [89].

The E-UTRAN capable MS shall not deactivate the PDP context created by the PDP Context Activation Procedure unless all PDP contexts for the same PDN connection are to be deactivated. The MS shall not modify the QoS of the PDP context created by the PDP Context Activation Procedure.

When the E-UTRAN capable MS is activating the first PDP context with the PDP Context Activation Procedure, the MS shall request for the subscribed QoS profile. If the EPS subscribed QoS profile information is available to the PDN GW (e.g. if PCC is deployed) and the PDN GW is connected to an Gn/Gp SGSN, the PDN GW shall modify the requested QoS according to the EPS subscribed QoS profile during the PDP Context Activation Procedure.

NOTE 3:
As the Gn/Gp SGSN is not capable of allocating the EPS subscribed QoS profile, the MS and the PDN GW are responsible for this.

The non E-UTRAN capable MS should not deactivate the PDP context created by the PDP Context Activation Procedure unless all PDP contexts for the same PDN connection are to be deactivated. The MS should not modify the QoS of the PDP context created by the PDP Context Activation Procedure.

During the PDP Context Activation Procedure the bearer control mode, applicable to all PDP Contexts within the activated PDP Address/APN pair, is negotiated. The Bearer Control Mode (BCM) is one of 'MS_only' or 'MS/NW':

-
When 'MS_only' the MS shall request any additional PDP contexts for the PDP Address/APN pair through the Secondary PDP Context Activation Procedure. Session Management procedures described in 9.2 apply with the following restrictions:

-
The P‑GW or GGSN shall not initiate any Network Requested Secondary PDP Context Activation;

-
The P‑GW or GGSN shall not modify or delete the TFT.

-
When 'MS/NW' both the MS and the P‑GW or GGSN may request additional PDP contexts for the PDP Address/APN pair. The MS shall use the Secondary PDP Context Activation Procedure. The P‑GW or GGSN shall use the Network Requested Secondary PDP Context Activation Procedure. The MS shall, when modifying the QoS of a PDP context, include a TFT with at least packet filter identifiers to indicate which packet filters in the TFT that is associated with the QoS change.

NOTE 4:
The MS indicates the packet filters in the TFT so that the network can perform the appropriate authorization.


Session Management procedures described in clause 9.2 apply with the following restrictions:

-
The MS shall not upgrade the QoS of a PDP context until a TFT has been sent by the MS for this PDP context;

-
If a PDP context is associated with a TFT containing packet filters set by the MS and P‑GW/GGSN, the MS is only allowed to modify the bit rate parameters in the QoS profile of that PDP Context;

-
The MS shall not initiate any Secondary PDP Context Activation without sending a TFT;

NOTE 5:
After a deactivation of the PDP context without TFT, the P‑GW or GGSN initiates the re-establishment of this PDP context using the Network Requested Secondary PDP Context Activation Procedure without sending a TFT to the MS.

-
The MS shall not add a TFT to a PDP context that was established without a TFT;
-
The MS shall not delete the TFT from a PDP context that is associated with a TFT;

-
Only the entity that sets a packet filter in the TFT (either MS or P‑GW/GGSN) is allowed to modify or delete this packet filter.

The MS indicates support of the network requested bearer control through the Network Request Support UE (NRSU) parameter, which is applicable to all PDP contexts within the same PDP address / APN pair. The SGSN indicates support of the network requested bearer control through the Network Request Support Network (NRSN) parameter.

If the NRSN is not included in the Update PDP Context Request message from the SGSN, or the SGSN does not indicate support of the network requested bearer control, the GGSN or P‑GW shall, following a SGSN-Initiated PDP Context Modification (triggered by SGSN change), perform a GGSN or P‑GW-Initiated PDP Context Modification to change the BCM to 'MS-Only' for all PDP-Address/APN-pairs for which the current BCM is 'MS/NW'. An S4-based SGSN shall apply the BCM 'MS/NW' whenever the S4 is selected for a certain MS.

NOTE 6:
The S4-SGSN needs to support the network requested bearer control due to the nature of the procedures and thus a dynamic signalling of NRSN and BCM is not necessary.

Upon receiving a Deactivate PDP Context Request message, the SGSN shall initiate procedures to deactivate the PDP context. When the last PDP context associated with a PDP address is deactivated, N‑PDU transfer for this PDP address is disabled.

An MS does not have to receive the (De‑) Activate PDP Context Accept message before issuing another (De‑)Activate PDP Context Request. However, only one request can be outstanding for every TI.

By sending a RAB Release Request or Iu Release Request message to the SGSN, the RAN initiates the release of one or more RABs. The preservation function allows the active PDP contexts associated with the released RABs to be preserved in the CN, and the RABs can then be re-established at a later stage.

An S4-based SGSN shall for all active PDN Connections for a certain MS use either S4 or Gn/Gp. This is achieved by the SGSN rejecting a PDP Context activation violating this:

-
If an MS is sending an Activate PDP Context Request for an APN using Gn, the activation will be rejected by the SGSN if a PDP Context using S4 already exists for this MS;

-
If an MS is sending an Activate PDP Context Request for an APN using S4, the activation will be rejected by the SGSN if a PDP Context using Gn already exists for this MS.

If case S4 is selected for a certain MS the SGSN shall not modify the EPS bearer level QoS parameters received from the PDN GW during establishment or modification of a dedicated bearer. The SGSN may, however, reject the establishment or modification of a dedicated bearer (e.g. in case of roaming when the bearer level QoS parameter values do not comply with a roaming agreement).

End of 1st modified section

Start of 2nd modified section

9.2.3.3A
Request part of MS-Initiated EPS Bearer Modification Procedure using S4

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

NOTE 1:
Step A is 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 concern GTP based S5/S8.

A)
The SGSN identifies the bearer modification scenario that applies and sends the Bearer Resource Command (TEID, IMSI, LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options, serving network identity, CGI/SAI, CGI/SAI/RAI change support indication, DL TEID and DL Address, DTI) message to the selected Serving GW.


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. The SGSN stores the relationship between the assigned PTI and the received Linked TI during the lifetime of the procedure. PTI is used to differentiate between Update Bearer Requests triggered by this procedure, and any Update Bearer Requests initiated by the PDN GW. The PTI is released when the procedure is completed.


Bearer modification scenarios are described by table 3A (MS_only mode) and table 3B (MS/NW mode).

B)
The Serving GW sends a message applicable to the situation, either the Bearer Resource Command (TEID, IMSI, LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options, serving network identity, CGI/SAI, CGI/SAI/RAI change support indication) message. The Serving GW sends the message to the same PDN GW as for the EPS Bearer identified by the Linked Bearer Id. The RAT-type indicates to the PDN GW that the TEID defines the EPS Bearer, for which the modification was requested.


The PDN GW may interact with PCRF (refer to TS 23.203 [88]). When interacting with PCRF, the PDN GW provides to the PCRF the content of the TFT and the GBR change (increase or decrease) calculated from the current Bearer QoS and the requested Bearer QoS from the MS.


If the TFT operation is modify or delete, then the PDN GW provides to the PCRF the SDF filter identifier(s), previously assigned on Gx, that correspond to the received packet filter identifiers of the EPS bearer together with the QCI and/or GBR change, if available.


If the TFT operation is add, the PDN GW provides to the PCRF the new filter(s) together with the QCI and/or GBR change, if available. The PDN GW also includes all SDF filter identifier(s), previously assigned on Gx, for this EPS bearer.


If the TFT operation is create, the PDN GW provides to the PCRF the TFT operation add together with the new filter(s) and the QCI and/or GBR change, if available.


If the TFT operation is removal of the TFT, the PDN GW provides to the PCRF the TFT operation delete together with all SDF filter identifier(s), previously assigned on Gx, for this EPS bearer and the QCI and/or GBR change, if available.
NOTE 2:
The sending of the QCI/GBR change triggers the PCRF to perform an appropriate PCC rule operation to enable the continuation of the EPS bearer after the removal of the TFT by the UE.

For MS-only mode, if the Request Bearer Resource Modification contains a modified QoS but does not contain a TFT, the PDN GW provides the QCI and/or GBR change together with all SDF filter identifier(s), previously assigned on Gx, for this EPS bearer.

Table 3A: MS-initiated EPS bearer modification, MS_only mode

	
	PDP context modification
use case
	Information provided by UE and NAS signalling
	Information provided by SGSN at S4 signalling
(refer to TS 23.401 [89])

	1
	Add TFT filters and increase QoS
	TFT filters added,
New QoS of the PDP context (NOTE 1), 
Linked TI / NSAPI
	
QoS related to EPS Bearer,

TFT filters added,

TEID, EPS Bearer ID

	2
	Increase of QoS,
TFT filters not specified
	New QoS of the PDP context (NOTE 1),
Linked TI / NSAPI
	
QoS related to EPS Bearer, 

TEID, EPS Bearer ID

	3
	Add/remove TFT filters, no QoS change
	TFT filters added/removed,
Linked TI / NSAPI
	
TFT filters added/removed,

TEID, EPS Bearer ID

	4
	Remove TFT filters and decrease QoS
	New QoS of the PDP context (NOTE 1),
TFT filters removed,
Linked TI / NSAPI
	
QoS related to EPS Bearer,

TFT filters removed, 

TEID, EPS Bearer ID

	5
	Decrease of QoS,
TFT filters not specified
	New QoS of the PDP context (NOTE 1),
Linked TI / NSAPI
	
QoS related to EPS Bearer, 

TEID, EPS Bearer ID

	NOTE 1:
Only the modified QCI and/or GBR parameters are forwarded by the SGSN.


Table 3B: MS-initiated EPS bearer modification, MS/NW mode

	
	PDP context modification

use case
	Information provided by UE and NAS signalling
	Information provided by SGSN at S4 signalling
(refer to TS 23.401 [89])

	1
	Add TFT filters and increase QoS
	TFT filters added,

New QoS of the PDP context (NOTE 1),

Linked TI / NSAPI
	
QoS related to EPS Bearer,


TFT filters added,


TEID, EPS Bearer ID

	2
	Increase of QoS related to one or more TFT filter(s)
	New QoS of the PDP context (NOTE 1),

Impacted TFT filter(s),

Linked TI / NSAPI
	
QoS related to EPS Bearer

filters,

Impacted TFT filters,

TEID, EPS Bearer ID

	3
	Increase of QoS,

TFT filters not specified
	Not allowed in MS/NW mode
	Not allowed in MS/NW mode

	4
	Add/remove TFT filters, no QoS change
	TFT filters added/removed,

Linked TI / NSAPI
	
TFT filters added/removed,


TEID, EPS Bearer ID

	5
	Decrease QoS related to one or more TFT filter(s)
	New QoS of the PDP context (NOTE 1),

Impacted TFT filter(s),

Linked TI / NSAPI
	
QoS related to EPS Bearer

filters,


Impacted TFT filters,


TEID, EPS Bearer ID

	6
	Remove TFT filters and decrease QoS
	New QoS of the PDP context (NOTE 1)

TFT filters removed,

Linked TI / NSAPI
	
QoS related to EPS Bearer,

TFT filters removed,


TEID, EPS Bearer ID

	7
	Decrease of QoS,

TFT filters not specified
	Not allowed in MS/NW mode
	Not allowed in MS/NW mode

	NOTE 1:
Only the modified QCI and/or GBR parameters are forwarded by the SGSN. 


End of 2nd modified section

Start of 3rd modified section
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, APN Restriction, CGI/SAI/RAI change report required) 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, APN Restriction, CGI/SAI/RAI change report required) message to the SGSN.

End of 3rd modified section
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