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This document proposes a way forward for the definition of S4-SGSN translations between PDP context requests from an UE and the EPS bearer handling. The S4-GGSN translation is the baseline for the PCEF mediation of Gn/Gp requests. Clearly defining the S4-SGSN translation mechanism enables easy reuse of the specification for the purpose of PGW Gx mediation of a direct Gn/Gp access to the PGW.
1. Introduction
CT3 has asked SA2 in LS S2-113901(C3-111549) whether SA2 sees any need to detail the way S4-SGSN and P-GW mediate UE PDP requests to the EPC domain. This document discusses the need, motivates why the S4-SGSN specification need to come first and suggests the method for any detailing that SA2 may assess to be necessary.
2. Discussion

2.1
Overall architecture
In the EPS architecture, as defined in TS 23.401, the GERAN/UTRAN access connects to the EPC using an S4-SGSN. The basic non-roaming architecture may serve as illustration (TS 23.401, Figure 4.2.1-1) with the S4-SGSN highlighted.
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For a MS-Initiated EPS Bearer Modification Procedure using S4 the S4-SGSN, according to TS 23.060, clause 9.2.3.3A "…identifies the bearer modification scenario that applies and sends the Bearer Resource Command…". The same clause includes mappings for various use cases for the PDP context handling to the EPC domain in the tables 3A and 3B. The tables were introduced with TS 23.060 v8.2.0 (2008-09) and list different set of use cases depending on the bearer control mode. The UE requested bearer resource modification procedure, defined in TS 23.401 for the PDN gateway, clause 5.4.5, has been refined over time since the v8.3.0 (2008-09).
It is also possible to use a legacy SGSN and connect to a P-GW that serves the Gn/Gp.  The non-roaming architecture for this case may serve as illustration (TS 23.401, Figure D.2.2-1) with the P-GW highlighted. 
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The PGW behaviour in relation to Gx is defined in TS 23.203, clause A.4.3.2.2 "The PDN GW shall mediate Gn/Gp procedures so that PCRF experiences no difference compared to S5/S8 procedures.".
The following figure highlights the difference between the two deployments with respect to what domain (GPRS or EPC) applies for the signalling.
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If we imagine the translation that the S4-SGSN makes to the EPC domain to be located inside the PDN Gateway, we can see that, to fulfil the TS 23.230 requirement that the "PCRF experiences no difference compared to S5/S8 procedures", the same specification as for S4-SGSN shall be reused at the PDN Gateway.
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The CT3 LS asks "Whether the detailing of the PCEF requirement to mediate Gn/Gp procedures is needed". As can be seen from the overall architecture, it should be expected that the S4-SGSN and the mediation in the PGW have the same specification for the translation from/to the GPRS domain. Since the baseline for the PGW mediation, required in TS 23.203, is the behaviour in procedures over S5/S8, any detailing need to be defined for the S4-SGSN before anything can be specified for the PGW, where it should be anticipated that the specification for S4-SGSN can be reused for the PGW. This is due to the fact that the PGW readily has a specification for the handling of requests over S5/S8.
Conclusion #1:
The PGW mediation of Gn/Gp requests is expected to yield the same Gx behaviour as the use of an S4-SGSN. To enable this behaviour, the PGW needs to reuse the translation/mediation between PDP contexts and EPS bearers specified for the S4-SGSN.

2.2
The status of the TS 23.060
The TS 23.060, clause 9.2.3.3A, includes a mapping from PDP context modification use cases to information that is forwarded to the EPC. There is one mapping table for BCM MS-only and another table for MS/NW. The tables have entries for use cases where it may be hard to understand what parameters the MS may use. The TS 23.060 also includes the PDP context activation clause 9.2.2.1.1A and the PDP context deactivation in clauses 9.2.4.1A.1 and 9.2.4.1A.2. In these clauses, the S4-SGSN behaviour is included as text embedded in the procedure.
One example from the PDP context modification where it is not evident from table 3B "Increase of QoS related to one or more TFT filter(s)" what parameters the MS may use. Taking a look into the TS 23.401, the "UE requested bearer resource modification" allows the UE to modify the GBR for a bearer, only by referring a TFT filter but without changing any TFT filters. It is unclear as to whether the 23.060 refers to a TFT operation on filters or that the UE provides the filter reference only.
The clause 9.2.3.3A also includes information on the PGW behaviour, while the appropriate PGW behaviour is to behave in the same way as specified in TS 23.401 for the UE requested bearer resource modification over the S5/S8. The other clauses, 9.2.2.1.1A, 9.2.4.1A.1 and 9.2.4.1A.2 refer to the TS 23.203. The way both the S4-SGSN translation of MS requests and the PCEF/PGW behaviour are addressed in TS 23.060 does consequently not assure the consistency with the TS 23.401 and TS 23.203.
In order to specify the S4-SGSN behaviour the following draft and incomplete table may facilitate the analysis.

Legend for the table:

Italic – implicit value.

Underline – added by S4-SGSN

[bracketed] – optional

"=" – parameter has to be unchanged

	MS provided parameters
	
	

	PDP req
	TFT op
	Filter Id 
	Req QCI
	Req bitrate
	S5/S8 at PCEF
	Comment

	
	
	
	
	GBR
	MBR
	
	

	Create
	No operation
	-
	
	
	
	-
	Not allowed in secondary PDP context activation.
The normal state is that the default bearer has no TFT.

	Create
	Create TFT
	-
	GBR QCI
	GBR
	[MBR]
	TAD/add(TFT),
QCI,
GBR,
[MBR]
	

	Create
	Create TFT
	-
	non-GBR QCI
	-
	-
	TAD/add(TFT),
QCI
	

	Modify
	No operation
	1 or more
	=GBR QCI
	GBR
	[MBR]
	TAD/no operation,
Packet Filter Id (s),
QCI,
GBR,
[MBR],
EPS Bearer ID,
	

	Modify
	No operation
	1 or more
	=non-GBR QCI
	-
	-
	TAD/ no operation,
Packet Filter Id (s),
QCI, 
EPS Bearer ID,
	

	Modify
	Create TFT
	-
	
	
	
	-
	Not allowed.
The UE is not expected to create a TFT on the default bearer.

	Modify
	Add filter
	1 or more
	=GBR QCI
	GBR
	[MBR]
	TAD/add(filters), 
Packet Filter Id(s),
QCI,
GBR,
[MBR], 
EPS Bearer ID
	Packet Filter Identifiers have to refer to filters introduced by the UE.

	Modify
	Add filter
	1 or more
	=non-GBR QCI
	-
	-
	TAD/add(filters), 
Packet Filter Id(s),
QCI, 
EPS Bearer ID
	Packet Filter Identifiers have to refer to filters introduced by the UE.

	Modify
	Replace filter
	-
	=GBR QCI
	GBR
	[MBR]
	TAD/replace(filters),
QCI,
GBR,
[MBR] 
EPS Bearer ID,
	

	Modify
	Replace filter
	-
	=non-GBR QCI
	-
	-
	TAD/replace(filters),
QCI, 
EPS Bearer ID,
	

	Modify
	Delete filter
	-
	=GBR QCI
	GBR
	[MBR]
	TAD/delete(filters),
QCI,
GBR,
[MBR] 
EPS Bearer ID,
	MS shall not delete filters created by the network.

	Modify
	Delete filter
	-
	=non-GBR QCI
	-
	-
	TAD/delete(filters),
QCI,
EPS Bearer ID,
	MS shall not delete filters created by the network.

	Modify
	Delete TFT
	-
	
	
	
	-
	Not allowed.
The normal state is that the default bearer has no TFT.

	Delete
	Delete TFT
	-
	-
	-
	-
	EPS Bearer ID
	Tear down indicator causes the PDN connection to terminate


In order to have the specification for the S4-SGSN translation in TS 23.060 easy accessible, it would be suitable to collect the rules for translation in one location and organize the information according to the legacy PDP context procedures in TS 23.060.
Conclusion #2:
The TS 23.060 gives no focused guidance. Collecting all the translation rules at one location and structuring the information according to legacy PDP procedures helps validation and facilitates the reuse of the specification for the purpose of PGW mediation of direct Gn/Gp access.
3. Conclusion

As demonstrated in the discussion part, the PGW mediation of Gn/Gp requests takes the baseline in the S5/S8 requests that result from an S4-SGSN processing the same request. Thus, the specification for the S4-SGSN handling of MS-initiated requests need to be valid and clearly defined before developing the stage 3 specification for the PGW mediation of Gn/Gp requests, should such specification be needed.

The mobility between E-UTRAN and GERAN/UTRAN shall be evaluated and the specification shall ensure that the state of an IP-CAN session can be handled properly in all of the possible accesses (E-UTRAN/GERAN/UTRAN). Thus, it is not sufficient that a request can be properly handled in one access, but the state of the IP-CAN session must also allow for further UE as well as network requests in another access.
The following stage 2 work order is proposed, where 1 and 2 might depend on each other:

1. Determine the S4-SGSN handling of all the possible UE PDP context requests in GERAN/UTRAN. The requests shall be served at the PGW according to the procedure for UE requested bearer resource modification (23.401, clause 5.4.5).
2. If necessary, refine behaviours of other nodes (PGW, PCRF, and UE) for networks that support E-UTRAN and GERAN/UTRAN in order to support reliable mobility between accesses.

3. Once 1 and 2 are considered stable, specify in stage 2, the minimum set of S4-SGSN translations between PDP context procedures and EPS bearer procedures.
It is suggested that the conclusions above are captured in the LS reply to CT3 drafted in S2-114230.

If SA2 agrees to the above principles, Ericsson volunteers to bring contributions for the stage 2 specifications for the next SA2 meeting to settle the specification for S4-SGSN translation.
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The PGW mediation reusing the S4-SGSN specification enables same behaviour over Gx.
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