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Abstract of the contribution:

This contribution describes the necessary support in [TS 23.402] to support updates to [TS 23.060] that require support over PMIP-based S5/S8.

Introduction

The changes proposed here are based upon those introduced in other contributions and considered in [S2-082142]. As few changes are proposed to 23.402 as possible to handle the new interactions over S5/S8 introduced in  [S2-083225] and [S2-083226].
Discussion
A new subclause in 23.402, extending PMIP-based S5/S8, can cover all the procedures introduced in support of 
The following table indicates which sections in 23.060 now indicate there are PMIP-based S5/S8 variants defined in 23.402.
	Tdoc
	Section in 23.060
	Use of S5/S8
	Proposed changes to 23.402, section 5.X 

	S2-083225
	8.4.1A,
Fig 56a,
(A1)
	Paging Response with Downlink Transfer with S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Response]
This signals the RAT type change.
	Type 1: 
Refer to the procedure 23.402, fig 5.7.2-1 for Inter RAT TAU/RAU. 
Note that update bearer request (GTP-based) is  equivalent to the PMIP-based procedure shown in 5.7.2-1.
This takes care of the general case of off-path signalling by means of the PCC

	S2-083226
	9.2.2.1A, Fig 64a, (A1)
	PDP Context Activation Procedure using S4
S-GW => PDN GW [Create Bearer Request]
S-GW <= PDN GW [Create Bearer Response]

The S-GW requests the creation of the EPS Bearer corresponding to the primary PDP context.
	Type 2:
This is equivalent to 23.402 clause 5.5 “UE-initiated Resource Request and Release” considered as a “Request”

	S2-083226
	9.2.2.1.1A,
Fig 66a,
(A1)
	Secondary PDP Context Activation Procedure, PDP Creation Part, using S4
S-GW => PDN GW [Request Bearer Resource Allocation]
S-GW <= PDN GW [Created Dedicated Bearer Request]

The UE initiates a secondary PDP context. The S-GW creates a corresponding Dedicated Bearer.
	Type 2 (UE initiated Resource Request and Release), as a request

	S2-083226
	9.2.2.1.1A,
Fig 66b,
(B1)
	Secondary PDP Context Activation Procedure, PDP Update Part, using S4

S-GW => PDN GW [Created Dedicated Bearer Response]
This concludes the procedure to create a secondary PDP context and the corresponding EPS bearer.
	Type 2 (UE initiated Resource Request and Release), as a request

	S2-083226
	9.2.2.3A,
Fig 69c,
(A1), (B1)
	Network Requested PDP Context Activation Procedure using S4

(A1) S-GW <= PDN GW [Create Dedicated Bearer Request]

(B1) S-GW => PDN GW [Create Dedicated Bearer Response]

The PDN GW/GGSN initiates a new Bearer in order to create a secondary PDP context in the 2G/3G domain.
	Type 3:
Refer to the procedure in TS 23.402, Clause 5.4.1. This shows the general form for network initiated dedicated resource assignment.

	S2-083226
	9.2.3.1A,
Fig 70c,
(A1)
	MS- and SGSN-Initiated EPS Bearer Modification Procedure

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Response]

A modification of the PDP Context becomes a Bearer modification in the EPC.
	Type 2 (UE initiated Resource Request and Release)

	S2-083226
	9.2.3.2A,
Fig 71c,
(A1), (A2)
	PDN GW-Initiated EPS Bearer Modification Procedure
(A1) S-GW <= PDN GW [Update Bearer Request]

(B1) S-GW => PDN GW [Update Bearer Request]

The PDN GW may modify any bearer. As a result parameters are sent to the SGSN to map to PDP context parameters.
	Type 3 (Network initiated dedicated resource assignment)

	S2-083226
	9.2.4.1A,
Fig 74a,
(A)
	MS-Initiated PDP Context Activation using S4
S-GW => PDN GW [Delete Bearer Request]
S-GW <= PDN GW [Delete Bearer Response]

Deletes a Bearer as the result of the deletion of the PDP Context.
	Type 4 (UE initiated Resource Request and Release) considered as a release

	S2-083226
	9.2.4.3A,
Fig 77a,
(A1)
	GGSN-Initiated PDP Context Deactivation Procedure using S4

S-GW <= PDN GW/GGSN [Delete Bearer Request]

The GGSN/PDN GW deletes a bearer with the consequence of deactivating a PDP Context.
	Type 5: 
Refer to TS 23.402, clause 5.4.5.2 “PDN GW-initiated PDN-disconnection Procedure”  is the equivalent required.

	S2-083226
	9.2.4.3B,
Fig 77b,
(B1)
	GGSN-Initiated PDP Context Deactivation Procedure using S4

S-GW => PDN GW [Delete Bearer Response]

This completes the procedure begun in 9.2.4.3A and returns a response to the GGSN/PDN GW.
	See above

	S2-08xxxx
	6.5.3a,
Fig x, 
(A1) (B1) – not yet shown
	Combined GPRS/IMSI Attach procedure using S4

(A1) S-GW => PDN GW [Delete Bearer Request]
      S-GW <= PDN GW [Delete Bearer Response]

(B1) as (A1)

The delete bearer interactions clean up any pre-existing association between the SGSN and GGSN/PDN GW.
	Type 4 (UE initiated Resource Request and Release) considered as a release

	S2-08xxxx
	6.6.2.3,
Fig xx,
(A1) – not yet shown
	SGSN interaction when using S4
S-GW => PDN GW [Delete Bearer Request]
S-GW <= PDN GW [Delete Bearer Response]

The SGSN initiates a bearer deletion as a result of a PDP context deletion. 
	Type 6: 
This is equivalent to 23.402 clause 5.4.5.3 “MME-initiated Dedicated Resource Allocation Deactivation”

	S2-08yyyy
	6.13.1.1.2,
Fig ?,
(A1) - not yet shown
	Iu mode to A/Gb mode Intra SGSN Change using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]

A RAT change occurs between Iu and A/Gb mode of operation. The RAT change must be signalled to the PDN GW.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)

	S2-08yyyy
	6.13.1.2.2,
Fig ?,
(A1) – not yet shown
	A/Gb mode to Iu mode Intra-SGSN Change using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]

A RAT change occurs between Iu and A/Gb mode of operation. The RAT change must be signalled to the PDN GW.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)

	S2-08yyyy
	6.13.2.1.2,
Fig ?,
(A1) – not yet shown
	Iu mode to A/Gb mode Inter-SGSN Change using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]

A RAT change occurs between Iu and A/Gb mode of operation. The RAT change must be signalled to the PDN GW.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)

	S2-08yyyy
	6.13.2.2.2,
Fig ?,
(A1) – not yet shown
	A/Gb mode to Iu mode Inter-SGSN Change using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]

A RAT change occurs between Iu and A/Gb mode of operation. The RAT change must be signalled to the PDN GW.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)

	S2-08zzzz
	12.7.2b,
Fig 88b,
(A1) – not yet shown
	RAB Release Procedure using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]
The PDN GW is informed of the release of radio resources.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)

	S2-08zzzz
	12.7.3.1,
Fig 88b,
(A1) – not yet shown
	Iu Release Procedure using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]

The PDN GW is informed of the release of radio resources.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)

	S2-08zzzz
	12.7.4b,
Fig 90b,
(A1) – not yet shown
	RAB Release Procedure using S4

S-GW => PDN GW [Update Bearer Request]
S-GW <= PDN GW [Update Bearer Request]

The PDN GW is informed of the allocation of radio resources.
	Type 1 (off-path signalling, no mobility  management event over S5/S8 to piggyback upon)


Based on this list of procedures and identification of equivalent existing PMIP-based S5/S8 procedures, the following section would cover all the requirements:

5.X PMIP-based S5/S8 procedures for GPRS procedures over S4
5.X.1 GPRS procedures that update the GGSN/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 this procedure to signal RAT change as determined by the SGSN.
- 8.4.1A Paging Response with Downlink Transfer with 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 8.1.4A, Figure 56a.  

- 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 XXX.  

- 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 XXX.  

- 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 (A1) in TS 23.060, subclause 6.13.2.1.2, Figure XXX.  

- 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 (A1) in TS 23.060, subclause 6.13.2.2.2, Figure XXX.  

The following procedures send an indication of a release of radio resources to the PDN GW.
- 12.7.2b RAB Release Procedure 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 (A) in TS 23.060, subclause 12.7.2a, Figure 88a.  
- 12.7.3.1 Iu Release Procedure 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 (A) in TS 23.060, subclause 12.7.2b, Figure 88b.  
- 12.7.4b RAB Release Procedure 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 (A) in TS 23.060, subclause 12.7.3a, Figure 89a.  
5.X.2 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 equivalent to the following procedures shown in 23.060.

- 9.2.2.1A PDP Context Activation 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 9.2.2.1A, Figure 64a.  Dedicated bearer activation remains FFS in [S2-083226]
- 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.
- 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.

- 9.2.3.1A MS- and SGSN-Initiated EPS Bearer Modification Procedure

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 9.2.3.1A, Figure 70c. 
5.X.3 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.4 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. The following procedures in 23.060 [x] employ this procedure:
- 9.2.4.1A MS-Initiated PDP Context Activation 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. 
- 6.5.3a Combined GPRS/IMSI Attach procedure using S4

Step A.1, B.1 and B.2 of the procedure in subclause 5.5 occurs instead of the steps in the box (A1) and (B1) shown in TS 23.060, subclause 6.5.3a, Figure x.
5.X.5 GGSN/PDN GW released resources

The GGSN/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 GGSN-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 GGSN-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.6 SGSN released Resources

The SGSN may release resources by means of off-path signalling to support PMIP-based S5-S8 deployments as shown in subclause 5.4.5.3. The following procedure in 23.060 [x] employs this procedure:
- 6.6.2.3 SGSN interaction when using S4
Steps A.1 and A.2 in procedure 5.4.5.3 occur instead of those in the box (A1) in TS 23.060, subclause 6.6.2.3, figure xx.
Proposal

We propose to agree that the listed additions to 23.402 are sufficient to cover the cases introduced by updates to 23.060.
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