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1. Introduction

This contribution is based on S2-000888, which Ericsson presented in Berlin in May.

2. This contribution proposes an approach for how to activate, modify and deactivate PDP contexts in a split SGSN architecture, i.e. when there is an SGSN server and a PS-MGW.

3. Discussion

Details are omitted from the sequences shown in this chapter to focus on the issue of the decomposition. 

As can be seen from the sequences, the existing PS protocols will remain unchanged if implementing the decomposition as suggested in this contribution. 

3.1.1 The H.248 protocol is proposed used between the SGSN server and the PS-MGW, and this protocol will require some extensions. The extensions of the protocol are in line with the original purpose of H.248.

3.1.2 PDP Context Activation Procedure
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Figure 1: PDP Context Activation Procedure for UMTS

2) 1)
The MS sends an Activate PDP Context Request (NSAPI, TI, PDP Type, PDP Address, Access Point Name, QoS Requested, PDP Configuration Options) message to the SGSN server. 

3) The SGSN server validates the Activate PDP context request message. The SGSN server may restrict the requested QoS attributes, given the subscribed QoS profile. If the SGSN server determines that the PDP context activation can be completed, the SGSN server selects a PS-MGW and sends the “ADD Request” message to the PS-MGW to order it to setup two GTP tunnel end points (one on the Iu interface and one on the Gn interface). The (possibly restricted) QoS attributes and the Allocation/Retention priority parameter are included in the “ADD Request” message so that the MGW can handle the different sessions accordingly.

The PS-MGW returns the “ADD Response" message with the TEIDs and the IP addresses for the GTP tunnel end points to be used at the RNC and the GGSN when these send GTP-U packets towards the PS-MGW.

[Note: With H.248 the PS-MGW cannot negotiate the QoS with the SGSN server. H.248 allows the SGSN server to send a prioritised list of QoS values, either discrete values or between a minimum and a maximum. The PS-MGW will then return the chosen value in the response to the SGSN server. If the PS-MGW cannot support any of the indicated values, a negative response is returned to the SGSN server. 

Note that this QoS handling is similar to the QoS handling in the RANAP protocol. Currently, the RNC can only accept or reject the QoS value indicated by the SGSN server. There is an ongoing discussion to extend this functionality. E.g. that the SGSN server can relay to the RNC several proposed values indicated by the MS. The RNC could then choose the value it can support. This handling is possible to support by H.248. It is proposed to align the QoS handling over the Mp interface with what will eventually be standardised in RANAP].

3)
In UMTS, RAB setup is done by the RAB Assignment procedure. The TEID and the IP address which UTRAN requires for communication towards the PS-MGW, and vice versa, are handled in this procedure. 

4)
If trace is activated, then the SGSN server shall send an Invoke Trace message to the UTRAN.

5)
The SGSN server sends a Create PDP Context Request message to the affected GGSN with the TEIDs and the IP addresses that the GGSN requires for communication towards the SGSN server and the PS-MGW. 

6) 
The GGSN then returns a Create PDP Context Response message to the SGSN server with the TEIDs and the IP addresses that the SGSN server and the PS-MGW require for communication towards the GGSN. The GGSN may further restrict the QoS negotiated returned in the response message.

7) The SGSN server sends the “MODIFY Request" message to the PS-MGW with the TEIDs and the IP addresses that the PS-MGW requires for communication towards the RNC and the GGSN. Also the GTP version negotiated in the control plane layer is sent in this message.

If a new negotiated value of the QoS attributes is received from the GGSN, this value is transferred to the PS-MGW in the “MODIFY Request" message.

The PS-MGW returns the “MODIFY Response” message.
7)
The SGSN server returns an Activate PDP Context Accept (PDP Address, Packet Flow Id) message to the MS. The SGSN server is now able to route PDP PDUs between the GGSN and the MS, and charging can be started.

C1)
CAMEL-GPRS-Activate-PDP-Context.

3.1.3 C2)
CAMEL-GPRS-SGSN-Create-PDP-Context.

3.1.4 Secondary PDP Context Activation Procedure

The Secondary PDP Context Activation procedure may be used to activate a PDP context while reusing the PDP address and other PDP context information from an already active PDP context.
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Figure 2: Secondary PDP Context Activation Procedure for UMTS

2) 1)
The MS sends an Activate Secondary PDP Context Request (Linked TI, NSAPI, TI, QoS Requested, TFT) message to the SGSN server. Linked TI indicates the TI value assigned to any one of the already activated PDP contexts for this PDP address and APN. 

3) The SGSN server validates the Activate Secondary PDP context request message. The SGSN server may restrict the requested QoS attributes, given the subscribed QoS profile. If the SGSN server determines that the PDP context activation can be completed, the SGSN server selects a PS-MGW and sends the “ADD/MODIFY Request” message to the PS-MGW to order it to setup two GTP tunnel end points (one on the Iu interface and one on the Gn interface). The (possibly restricted) QoS attributes and the Allocation/Retention priority parameter are included in the “ADD/MODIFY Request” message so that the MGW can handle the different sessions accordingly.

The PS-MGW returns the “ADD/MODIFY Response" message with the TEIDs and the IP addresses for the GTP tunnel end points to be used at the RNC and the GGSN when these send GTP-U packets towards the PS-MGW.

If each of the GTP tunnel end points for every PDP context are set up in a separate H.248 Termination, the “ADD” command is used in this step. If the GTP tunnel end points on the same interface (Iu or Gn) are set up in the same H.248 Termination for all the PDP contexts sharing a given PDP address and APN, then the “MODIFY” command is used in this step.

[Note: see the note on QoS handling in the subclause “PDP Context Activation Procedure”.]
3)
In UMTS, RAB setup is done by the RAB Assignment procedure. The TEID and the IP address which UTRAN requires for communication towards the PS-MGW, and vice versa, are handled in this procedure. 

4)
The SGSN server sends a Create PDP Context Request message to the affected GGSN with the TEIDs and the IP addresses that the GGSN requires for communication towards the SGSN server and the PS-MGW.

5) 
The GGSN then returns a Create PDP Context Response message to the SGSN server with the TEIDs and the IP addresses that the SGSN server and the PS-MGW require for communication towards the GGSN. The GGSN may further restrict the QoS negotiated returned in the response message.

6) The SGSN server sends the “MODIFY Request" message to the PS-MGW with the TEIDs and the IP addresses that the PS-MGW requires for communication towards the RNC and the GGSN. Also the GTP version negotiated in the control plane layer is sent in this message.

If a new negotiated value of the QoS attributes is received from the GGSN, this value is transferred to the PS-MGW in the “MODIFY Request" message.

The PS-MGW returns the “MODIFY Response” message.
6)
The SGSN server returns an Activate Secondary PDP Context Accept message to the MS. The SGSN server is now able to route PDP PDUs between the GGSN and the MS.

C1)
CAMEL-GPRS-Activate-PDP-Context.

C2)
CAMEL-GPRS-SGSN-Create-PDP-Context.

3.1.5 Network-Requested PDP Context Activation Procedure

3.1.6 The Network-Requested PDP Context Activation procedure allows the GGSN to initiate the activation of a PDP context. This procedure is a request in the control plane towards the MS to initiate a PDP Context Activation procedure. The PDP Context Activation procedure itself is performed as shown above in Section 2.1.1. Therefore the Network-Requested PDP Context Activation procedure does not add any new sequences for the split of the SGSN (into an SGSN server and a PS-MGW).

3.1.7 PDP Context Modification Procedures

The following parameters can be modified in a PDP context modification procedure:

-
QoS Negotiated;

-
Radio Priority;

-
Packet Flow Id;

-
PDP Address (in case of the GGSN-initiated modification procedure); and

-
TFT (in case of MS-initiated modification procedure).

Of these parameters, only the modification of the QoS Negotiated affects the PS-MGW.

· The modification procedure can be initiated by:

· the SGSN

· the GGSN

· the MS

· the RNC

Since the principle of modifying the QoS attributes in the PS-MGW is the same for all these cases, only one of them is shown – the MS initiated PDP context modification. As a downgrade of the QoS attributes is a simplified case of the upgrade modification procedure, the latter case is described.

In the case where the RNC initiates the modification procedure (RNC can request release of Iu connection or request release of RAB) for a PDP context using streaming or conversational traffic class, the PDP context is preserved in the SGSN server and the PS-MGW. However, the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) in the PS-MGW when the associated RAB is released.










1) Figure 3: MS-Initiated PDP Context Modification Procedure for UMTS

2) The MS sends a Modify PDP Context Request (TI, QoS Requested, TFT) message to the SGSN server. 

2)
The SGSN server may restrict the requested QoS attributes, given the subscribed QoS profile. The SGSN server sends the “MODIFY Request” message to the PS-MGW. This message includes the (possibly restricted) QoS attributes.

The PS-MGW returns the “MODIFY Response" message.

4) [Note: see the note on QoS handling in the subclause “PDP Context Activation Procedure”.]
5) The SGSN server sends an Update PDP Context Request (TEID, NSAPI, QoS Negotiated, TFT) message to the GGSN. The GGSN may further restrict QoS Negotiated given its capabilities and the current load, and returns an Update PDP Context Response (TEID, QoS Negotiated) message. 

6) 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), then the GGSN rejects the Update PDP Context Request.

7) In UMTS, radio access bearer modification may be performed by the RAB Assignment procedure.

8) In case the QoS now is different than the value previously indicated to the PS-MGW, the new value is sent from the SGSN server to the PS-MGW in the “MODIFY Request” message.

The PS-MGW returns the “MODIFY Response” message.
6)
The SGSN server 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) message to the MS.

NOTE:
If the SGSN server or the PS-MGW do 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 4.

3.1.8 C1)
CAMEL-GPRS-Modify-PDP-Context.

3.1.9 PDP Context Deactivation Procedures

PDP context deactivation can be initiated by the MS, by the SGSN and by the GGSN. The latter two sequences are omitted in this description as they are similar to the first sequence, and they do not add any complexity to the deactivation sequences.
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1) Figure 4: PDP Context Deactivation Initiated by MS Procedure for UMTS

2) The MS sends a Deactivate PDP Context Request (TI, Teardown Ind) message to the SGSN server.

3) The SGSN server sends a Delete PDP Context Request (TEID, NSAPI, Teardown Ind) message to the GGSN. If Teardown Ind was included by the MS in the Deactivate PDP Context Request message, then the SGSN server deactivates all PDP contexts associated with this PDP address by including Teardown Ind in the Delete PDP Context Request message. The GGSN removes the PDP context(s) and returns a Delete PDP Context Response (TEID) message to the SGSN server.

4) The SGSN server sends the “SUBTRACT/MODIFY Request" message to remove the corresponding GTP tunnel end points in the PS-MGW. When the PS-MGW has done this, it returns the “SUBTRACT/MODIFY Response” message to the SGSN server.

4) If each of the GTP tunnel end points for every PDP context are set up in a separate H.248 Termination, the “SUBTRACT” command is used in this step. If the GTP tunnel end points on the same interface (Iu or Gn) are set up in the same H.248 Termination for all the PDP contexts sharing a given PDP address and APN, then the “MODIFY” command is used in this step, unless the Teardown Ind was included in the Delete PDP Context Request message. If the Teardown Ind was included, the “SUBTRACT” command is used.

5) The SGSN server returns a Deactivate PDP Context Accept (TI) message to the MS.

6) The radio access bearer release is done by the RAB Assignment procedure.

C1)
CAMEL-GPRS-Deactivate-PDP-Context

4. Proposal

5. It is proposed to include sections 2.1.1 to 2.1.5 in chapter 6.4 “Session Management” of TR 23.873, i.e. into alternative 1.

6. Conclusion

This paper proposes an approach for how to activate, modify and deactivate PDP contexts in a split SGSN architecture with minimum impacts on the current architecture, thus allowing for a smooth, backward compatible evolution of the PS CN domain towards a more efficient handling of signalling and data traffic.

It is proposed to include sections 2.1.1 to 2.1.5 in the corresponding section of alternative 1 described in TR 23.873.
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