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5.X PMIP-based S5/S8 procedures for GERAN/UTRAN over S4
5.X.1 General

This section presents the PMIP-based S5/S8 procedures equivalent to  the GTP-based procedures presented in 3GPP TS 23.060 [X] for interworking. The differences required for interpretation of the PMIP-based S5/S8 procedures in other clauses of this specification are clarified below.
If  PCC is not deployed, only default bearers may be provided for UE connection to a PDN. This is described fully in the PMIP-based S5/S8 procedures refered to in clause 5.X. Secondary PDP context requests are not supported in this case.
5.X.2 GPRS procedures that update the PDN GW

Several procedures employing GTP-based S5/S8 includes an “Update Bearer” exchange, initiated by the Serving GW, responded to by the PDN GW. The equivalent interaction for a PMIP-based S5/S8 is shown in Figure 5.7.2-1.  

The following procedures in 3GPP TS 23.060 [x] will make use of the procedure shown in this specification, clause 5.7.2 to signal RAT change as determined by the SGSN. Aside from the new RAT type, no additional parameter must be sent as an event report by the Serving GW to the PDN GW by means of the PCRF (as described in TS 23.203 [19].) 
The procedure in clause 5.7.2 refers directly to specific (in 3GPP TS 23.401 [4]), while the procedures described here in support of S4 refer to clauses in 3GPP TS 23.060 [x]. The following clarifications to the procedure in 5.7.2 must be considered to interpret clause 5.7.2:
- 6.13.1.1.2 Iu mode to A/Gb mode Intra-SGSN Change using S4

Step A.1 and A.2 of the procedure in subclause 5.7.2 occur instead of the steps shown in the box (A1) in TS 23.060, subclause 6.13.1.1.2, Figure 52-2.  

- 6.13.1.2.2 A/Gb mode to Iu mode Intra-SGSN Change using S4

Step A.1 and A.2 of the procedure in subclause 5.7.2 occur instead of the steps shown in the box (A1) in TS 23.060, subclause 6.13.1.2.2, Figure 53-2.  

- 6.13.2.1.2 Iu mode to A/Gb mode Inter-SGSN Change using S4

Step A.1 and A.2 of the procedure in subclause 5.7.2 occur instead of the steps shown in the box (B1) in TS 23.060, subclause 6.13.2.1.2, Figure 54-3.  

- 6.13.2.2.2A/Gb mode to Iu mode Inter-SGSN Change using S4

Step A.1 and A.2 of the procedure in subclause 5.7.2 occur instead of the steps shown in the box (B1) in TS 23.060, subclause 6.13.2.2.2, Figure 55-3.  
5.X.3 UE allocated resources 

The UE (or the SGSN on behalf of the UE) requests resources in several procedures in 3GPP TS 23.060 [X].  The procedure described in clause 5.5 of this specification provides the PMIP-based S5/S8 describes UE-initiated resource request and release. This procedure, with the additional clarification given below, will support the following procedures shown in 23.060.
In each case, the SGSN provides a Bearer identifier (the LBI) over S4. The bearer binding performed by the Serving GW is in this case constrained to either reject or modify (increase or decrease the resource assigned to) the indicated bearer. The Serving GW shall not provide a different bearer as a result of the PDP Context Activation or Modification procedures.
There are two modes of operation, indicated to the Serving GW by the SGSN in the BCM parameter. 
· In the case of “mixed-mode” the procedures in GERAN/UTRAN are very similar to those in E-UTRAN. The only difference is constrained bearer binding behaviour as described in the previous paragraph.
·  In the case of “UE-only mode” additional support is required in the PCRF to calculate the effective total QoS allocation that applies to each bearer.
- 9.2.2.1A PDP Context Activation using S4

Step A.1, B.1 and B.2 of the procedure in subclause 6.2.1 (from steps 4 through 10) occur instead of the steps shown in the box (A1) in TS 23.060, subclause 9.2.2.1A, Figure 64a. 
The BCM parameter, received by the Serving GW from the SGSN, is sent to the PCRF and a BCM parameter is returned from the PCRF as an additional IE in step A.1.
- 9.2.2.1.1A, Figure 66a Secondary PDP Context Activation Procedure, PDP Creation Part using S4

Step A.1 of the procedure in subclause 5.5 corresponds to the steps described in the box (A1) in TS 23.060, subclause 9.2.2.1.1A, Figure 66a.

In Step A.1, additional IEs are required by the PCRF and PDN GW in order properly assign QoS rules and prepare the dedicated bearer. The TFT and SDF QoS IEs received from the SGSN by the S-GW over S4. These parameters are then forward to the PCRF as described in subclause 5.5.
- 9.2.2.1.1A, Figure 66b Secondary PDP Context Activation Procedure, PDP Update Part, using S4

Step B.1 and B.2 of the procedure in subclause 5.5 corresponds to the steps described in the box (B1) in TS 23.060, subclause 9.2.2.1.1A, Figure 66b.
In Step A.1, additional IEs are required by the PCRF and PDN GW in order properly assign QoS rules and prepare the dedicated bearer. These include the TFT and SDF QoS IEs received from the SGSN by the S-GW over S4. 
- 9.2.3.1A MS- and SGSN-Initiated EPS Bearer Modification Procedure

Editor’s Note: This clause remains incomplete in 3GPP TS 23.060, so the PMIP-based S5/S8 equivalent cannot be described.
The UE adds, modifies or removes an SDF from abearer. The SGSN sends a request, as is shown in TS 23.060, clause 9.2.3.1A including information elements used for issuing a QoS Rules Request to the PCRF.
· In the case of “mixed-mode” the TFT is always present. The TFT and the requested QoS are forwarded to the PCRF in step A.1.

· In the case of  “UE-only” operation, the Serving GW fowards the requested QoS and TFT to the PCRF. The TFT may not be present. In this case, the Serving GW shall send the QoS rules currently associated with the bearer that is to be modified. 
5.X.4 Network allocated resources

Network entities may request resources by means of off-path signalling to support PMIP-based S5/S8. This is defined in subclause 5.4.1. The following procedures in 23.060 [x] employ this procedure:

- 9.2.2.3A Network Requested PDP Context Activation Procedure using S4

Step A.1 of the procedure in subclause 5.4.1 occurs instead of the steps shown in the box (A1) in TS 23.060, subclause 9.2.2.3A, Figure 69c.  Steps B.1 and B.2 of the procedure in subclause 5.4.1 correspond to the box (B1).
- 9.2.3.2A PDN GW-Initiated EPS Bearer Modification Procedure

Step A.1 of the procedure in subclause 5.4.1 occurs instead of the steps shown in the box (A1) in TS 23.060, subclause 9.2.3.2A, Figure 71c.  Steps B.1 and B.2 of the procedure in subclause 5.4.1 correspond to the box (A2).

5.X.5 UE released resources

The UE may release dedicated resources by means of off-path signalling to support PMIP-based S5/S8 deployments, as shown in subclause 5.5. 

- 9.2.4.1A MS- and SGSN Initiated Bearer Deactivation using S4

Step A.1, B.1 and B.2 of the procedure in subclause 5.5 occur instead of the steps shown in the box (A1) in TS 23.060, subclause 9.2.4.1A, Figure 74a. 
5.X.6 PDN GW released resources

The PDN GW may release resources by means of off-path signalling to support PMIP-based S5/S8 deployments as shown in subclause 5.4.1. The following procedures in 23.060 [x] employ this procedure:

- 9.2.4.3A PDN GW-Initiated PDP Context Deactivation Procedure using S4

Step A.1 in procedure 5.4.1 corresponds to the steps shown in box (A1) of TS 23.060, subclause 9.2.4.3A, figure 77a.  

- 9.2.4.3B PDN GW-Initiated PDP Context Deactivation Procedure using S4

Steps B.1 and B.2 in procedure 5.4.1 correspond to the steps in the box (B1) in TS 23.060, subclause 9.2.4.3B, Figure 77b.

5.X.7 Attach
The GPRS Attach Procedure is supported by the following PMIP-based S5/S8 procedures:
Section 5.3 is employed instead of box (A) in TS 23.060, subclause 6.5.3A, Figure 22A. Section 5.3 is also used instead of box (B) in TS 23.060, subclause 6.5.3B, Figure 22Bs.
5.X.8 Detach interaction using S4
The MS-, SGSN- and HLR-initiated GPRS detach procedures are supported by the following equivalent PMIP-based S5/S8 procedure:

Section 5.3 is employed instead of the gray box (A1) in TS 23.060, subclause 6.6.3 Figure xx.  
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