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Abstract of the contribution:

This paper considers what would be required to support PMIP-based S5/S8 for a legacy UE and GPRS procedures.

Introduction
We consider the assessment of S2-081790 in light of possible additional requirements to PMIP-based S5/S8.

Assumptions:

1. The procedures in 23.060 will develop, allowing for a rel-8 8 SGSN communicating with a GGSN via an evolved Gn/Gp.  The rel-8 8 SGSN may also communicate with the EPC by means of S5/S8.
2. The procedures between the rel-8 SGSN and the EPC, by way of the S-GW will use S5/S8 to communicate with the PDN GW, but they will remain essentially pre-rel-8 2G/3G procedures.
3. There will be two versions of legacy support procedures employing S5/S8, one for GTP-based, the other for PMIP-based S5/S8.
4. The GTP-based S5/S8 procedures do not match precisely with the Gn/Gp procedures from which they have been derived.  This was discussed in [S2-081790].  Further discrepancies exist for PMIP-based S5/S8.
Discussion

We distinguish between 4 different cases when considering the GPRS procedures discussed in S2-081790.

In general there is a problem handling several GPRS procedures as a simple mapping of EPC procedures. In 23.401, dedicated bearer procedures involve one round trip and no negotiation. In 23.060, the possibly downgraded policy along with other information must be returned to the GGSN.  This second round trip is, in all cases, not associated with a mobility management event. This means that there are 2 possibilities:

A. An additional “Update PDP Context” message exchange occurs between the SGSN and the GGSN after the PDP Context resources have been allocated. Additional parameters are passed from the GGSN back to the SGSN.  In the case of PMIP-based S5/S8, this would require a new off-path procedure, as there is currently no way to pass parameters off-path from the PDN GW to the Serving GW by means of the PCRF. The opposite direction is already defined, leveraging an ‘event report’ sent by the Serving GW (BBERF) to the PCRF and forwarded to the PDN GW (PCEF.)

[image: image1]
Figure 1: Off-path procedure for signalling from the PDN GW(PCEF) to the Serving GW(BBERF)
In the Local Breakout case, the interaction between the PDN GW and the H-PCRF requires the V-PCRF. In roaming scenarios, the Serving GW will interact with the H-PCRF by means of the V-PCRF in the VPLMN.

1.
The PDN GW(PCEF) determines that some information is needed at the Serving GW to complete a procedure. The PDN GW sends a PCEF-initiated IP CAN Bearer Modification (Event Report) message to the hPCRF.

2.
The PCRF forwards the event report received in the procedure in step 1 to the Serving GW by means of the Gateway Control and QoS Rules Provision procedure.
B. Use the roughly equivalent EPC (to activate or modify a Dedicated Bearer) procedure that does not allow for feature negotiation.  In this case the second Update PDP Context round trip is not needed in this case.  The same exchange of parameters cannot be achieved, however – for this option.

	GPRS Procedure 
Implication Types
	E-UTRAN Equivalent
	PMIP-based S5/S8 implication

	1
	An equivalent procedure exists.
	Implications are already captured in 23.401 and 23.402

	2
	An equivalent procedure exists.
	Implications are not fully captured in 23.401 and 23.402

	3
	No equivalent procedure exists.
	The interaction between Serving GW and PDN GW occurs at the same time as a mobility management event – so the additional information can be carried as ‘additional information’ in the Proxy Binding Update and Proxy Binding Ack message exchange. See Figure 1.

	4
	No equivalent procedure exists.
	The interaction between Serving GW and PDN GW does not occur at the same time as a mobility management event. Additional information exchanged must occur as part of an off-path interaction – e.g. as an event report from the Serving GW(BBERF) to the PCRF, delivered to the PDN GW(PCEF). See Figure 2.


The list of changes to S5/S8 in S2-081790 indicate some implications to PMIP-based S5/S8.
	23.060 Section / Change required
	Implication 
Type 
	PMIP-based S5/S8 support proposal

	9.2.2.1 / PDP Context Activation
	2 (step 4), 
4 (step 8)
	(step 4) Create PDP Context equates to a Create Bearer message. This is handled essentially as a Proxy Binding Update – as it is equivalent to a mobility event.  Additional information elements required for this step can be carried as ‘additional information’ in the PBU and PBA.
(step 8) The Update PDP Context Message however will not be associated with a mobility management event, so the interaction between the Serving GW and the PDN GW will require an off-path interaction to deliver the following IEs:

1. The SGSN sends the GGSN a report corresponding to the following information: “the SGSN may inform the GGSN about the downgraded QoS attributes by sending an Update PDP Context Request to the affected GGSN.”  Additionally, in the case of direct tunnel the SGSN shall “include the RNC's Address for User Plane, TEID for downlink data, No QoS negotiation indication and the DTI.”

These QoS attributes could be sent by the Serving GW to the PCRF GW by means of a Gateway Control and QoS Policy Rules Request message. The PCRF will send a Policy and Charging Rules Provision message to the PDN GW (PCEF) with the information in the report.
2. “The GGSN confirms the new QoS attributes by sending an Update PDP Context Response to the SGSN.”

The GGSN sends the SGSN an indication of success. 

Currently there is no ‘reverse reporting path’ defined in Rel-8 PCC to allow the PDN GW to use off-path signalling to deliver messages to the Serving GW. We would have to add an additional reporting mechanism, allowing the PDN GW to issue a report that is then delivered to the Serving GW.  See ‘A’ above.

	9.2.2.1.1/Secondary PDP Context Activation
The suggestion in S2-081970 was to reject the MS initiated 2ary PDP context activation procedure and then use the Network-Requested Secondary PDP Context Activation Procedure which maps much better into EPC procedures.
	N/A –
9.2.2.3 is used instead.
	

	9.2.2.3/ Network-Requested Secondary PDP Context Activation Procedure
	2 or 4(if IEs are needed)
	Reuse the existing “PDN GW Initiated Dedicated Bearer Activation” procedure in 23.401. 
(step 1) if the PDN GW must send IEs to the Serving GW to forward to the GGSN (Linked NSAPI, QoS Requested, TFT, Protocol Configuration Options, Correlation-ID), then this must be done using an off-path signalling mechanism described for 92.2.1, step 2 above. See ‘A’ above, as well.

	9.2.3.1/ SGSN-Initiated PDP Context Modification Procedure
	2 or 4 (if IEs are needed)
	HSS initiated subscribed QoS modification is substituted. (Step 1) In case the IEs used by the 23.060 procedure (TEID, NSAPI, QoS Negotiated, Trace Reference, Trace Type, Trigger Id, OMC Identity, serving network identity, CGI/SAI/RAI change support indication, DTI ) are needed at the PDN GW these must be piggy-backed on the messages sent from the Serving GW to the PCRF (Gateway Control and QoS Policy Rules Request) and sent thence to the PDN GW in the form of a PCC Rules Provision (including the Report with the IEs.)
(Step 2) if the PDN GW must return the following IEs to the Serving GW to forward to the SGSN (TEID, QoS Negotiated, Prohibit Payload Compression, APN Restriction, Cause, CGI/SAI/RAI change report required), then  the same mechanism as described for note 2 for procedure 9.2.2.1 above is required. See ‘A’ above.
(step 5) as per step 1 and step 2.

	9.2.3.2/ GGSN-Initiated PDP Context Modification Procedure
	2 (or 4, if IEs are needed)
	PDN GW initiated bearer modification with/without QoS update
(step 1) If the PDN GW must send the following IEs to the Serving GW to forward to the SGSN (TEID, NSAPI, PDP Address, QoS Requested, Prohibit Payload Compression, APN Restriction, CGI/SAI/RAI change report required, TFT, Protocol Configuration Options, BCM) then the mechanism described in 9.2.2.1 step 2 is required. See ‘A’ above. 

(step 6) An event report in a Gateway Control and QoS Policy Rules Request could be used to send the (TEID, QoS Negotiated) from the Serving GW to the PDN GW.

	9.2.3.3/ MS-Initiated PDP Context Modification Procedure
	2 (or 4, if IEs are needed)
	By UE requested bearer resource allocation – 
As per 9.2.2.1

	9.2.3.4/ RNC/BSS-Initiated PDP Context Modification Procedure
	
	FFS in S2-081790

	9.2.3.5/ RAB Release-Initiated Local PDP Context Modification Procedure
	
	FFS in S2-081790

	9.2.3.6/ RAN-initiated RAB Modification Procedure (Iu mode)
	
	FFS in S2-081790

	9.2.4.1/ MS Initiated PDP Context Deactivation Procedure
	2
	Equivalent to UE Requested Bearer Resource Release
As the parameters that are carried off-path in the PMIP-based S5/S8 support for E-UTRAN are different, a variant of the existing procedure would be required.

	9.2.4.2/ SGSN-initiated PDP Context Deactivation Procedure
	2
	Not really equivalent to MME based dedicated bearer deactivation – the UE Requested Bearer Resource Release could be used  (TEID, NSAPI, Teardown indication are the IEs used in both cases.)

	9.2.4.3/ GGSN-initiated PDP Context Deactivation Procedure
	4
	Equivalent to PDN GW initiated bearer deactivation.
Here the indication moves from the PDN GW to the PCRF to the GWC session carrying IEs that are not used for PDN GW initiated bearer deactivation – so the additional procedure described in ‘A’ above is needed.

	CAMEL
	2 or 4
	If the “possible container” between the SGSN and PDN GW can be moved along with a mobility management event it can be piggybacked in a PBU/PBA.  Otherwise, an off-path message exchange is required.s

	I-WLAN Mobility
	2
	In pre-release 8, there is no use of S5/S8 needed – the PDG has its own Gi interface. In rel-8 I-WLAN, if H3 is used, there will be a potential roaming interface for user plane traffic. Will this be S8?

	29.061 Support
	2
	PCOs are already foreseen for carrying security parameters for attach over S5/S8.


Proposal

The suggested approach is to:

(a) Reuse existing PMIP-based S5/S8 procedures as much as possible.

Where needed, note that additional PCOs will be carried by PMIP messages to support specific GPRS semantics.

(b) Where it is not possible to reuse existing PMIP-based S5/S8 procedures, make use of the off-path signalling flow shown in figure 1 above. A new PMIP-based S5/S8 subclause could be added for off-path GPRS procedure support, including first the figure, then a table showing the individual GPRS procedures employing this mechanism, along with the information elements conveyed.
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