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This document provides background information and an overall introduction to CRs to progress the work resolving the S4-SGSN and EPC handling of UE requests in GERAN/UTRAN Target is to have EPC handling of UEs in GERAN/UTRAN to be, close to, the same as when the UE is in E-UTRAN.
1
Introduction
In the SA2#87 the following working procedure for settling the mediation of Gn/Gp procedures was agreed in S2-114007:

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.
2
Discussion
2.1
Operation signatures at the PGW
A bearer can be identified in several ways:

· within the network: the peer node and the TEID at that node
· between the UE and network (NAS level): the NSAPI (within EPC indicated with the EPS Bearer Identity)

The GTP-Cv2 procedures should solely operate with the EPS Bearer Identity to identify a bearer that is targeted with an operation from the UE.
In E-UTRAN all entities use 
· EPS Bearer Identity for addressing a specific bearer; and

· Linked Bearer Identity for the default EPS bearer. The Linked Bearer Identity also serves as an identifier for the PDN connection.

The operation signatures at the PGW in the "UE requested EPS bearer resource modification procedure", TS 23.401, clause 5.4.5, includes both the LBI and the EPS Bearer Identity for all cases but the TAD operation "add TFT filters" without reference to any existing bearer (EPS Bearer Identity) as illustrated in the table 1 below.
Table 1: Operation signatures for at PGW for EPS bearer resource modification from an UE in E-EUTRAN.


	Case #
	TAD operation
	Ref to 1 or more existing filters
	LBI
	EPS Bearer Identity
	Comment

	1
	No operation
	N
	Y
	Y
	Not allowed.

CT1 has documented, in C1-114403 (Rel-11, with the common understanding that it applies from Rel-8 and onwards), a clarification that the reference to an existing packet filter is required.

	2
	No operation
	Y
	Y
	Y
	Modify QoS  for a resource

	3
	Create TFT
	
	
	
	Not allowed.

	4
	Add filter
	N
	Y
	N
	Request for a new resource. Allows the network to change the QCI.
In stage 3, this case is specified to use the TFT operation "Create TFT", allowing the PGW response to be either an EPS bearer activation or modification. The operation signature coincides with the signature for the GERAN/UTRAN secondary PDP context activation.

	5
	Add filter
	N
	Y
	Y
	Not allowed.

	6
	Add filter
	Y
	Y
	Y
	Add to an existing resource. The network shall not change the QCI.

	7
	Replace filter
	Ignored
	Y
	Y
	Modify an existing resource. The network shall not change the QCI.

	8
	Delete filter
	Ignored
	Y
	Y
	Delete an existing resource. The network shall not change the QCI.

	9
	Delete TFT
	Not applicable
	Y
	Y
	Probably not allowed.
If allowed, it is treated the same way as the "delete filter" entry.


The EPS Bearer Identity being in the operation signature at the PGW has the effect of restricting the PGW response to be directed to that bearer only. For the case of LBI alone, the PGW may create a new EPS bearer or direct the operation to an existing EPS bearer. Thus, there is no operation signature defined in TS 23.401 that ensures that the PGW creates a new bearer is response to the request.  In the stage 3 TS 24.301, the case #4 (Add filter without any reference to any existing filter) has been specified to use a separate UE request message and include the TFT operation "Create TFT"". At the PGW the operation signature coincides with the signature for the GERAN/UTRAN secondary PDP context activation, which requires a new bearer to be set up, while an EPS bearer modification is possible for the E-UTRAN case.
All MS-initiated procedures in TS 23.060 are directed to a specific PDP context (NSAPI), except the secondary PDP context activation procedure where the EPS Bearer Identity (NSAPI) is assigned by the S4-SGSN and returned with the Create Bearer Response to the PGW (23.060, clause 9.2.2.1.1A, steps D and E). The Bearer Resource Command (step A) contains the LBI only and the PGW need to deduce that a new EPS bearer shall be created. Interpreting the Bearer Resource Command at the PGW according to the plain E-UTRAN procedure could cause the PGW to attempt modifying an existing EPS bearer.  Possible guidance for the PGW is that, in the secondary PDP context activation procedure:

· the RAT type indicates GERAN or UTRAN; and

· the TAD indicates "Create TFT"
All the PDP context modification procedures are directed to a specific bearer, so the S4-SGSN shall include both the LBI and EPS Bearer Identity in all PDP context modification cases.

The following table indicates the defined TFT operations and the possible match or mismatch with the E-UTRAN procedure for UE requested bearer resource modification in TS 23.401, clause 5.4.5 (the LBI is always required, so it is left out of this table):

Table 2: Operation signatures for at PGW for EPS bearer resource modification from an UE in GERAN/UTRAN.


	TFT operation
	Ref to 1 or more existing filters
	Bearer Identity
(NSAPI)
	Comment
	Corresponding case # for E-UTRAN

	No operation
	N
	Y
	Not allowed.
	1

	No operation
	Y
	Y
	OK
	2

	Create TFT
	Not applicable
	N
	This occurs with the secondary PDP context activation procedure.

The PGW can detect the secondary PDP context activation situation based on (a) the RAT type indicating GERAN or UTRAN (b) the TFT operation "Create TFT" and (c) the EPS Bearer Identity being absent.
	≈4

	Create TFT
	Not applicable
	Y
	Not allowed.
Since the PGW cannot make any reference to an existing SDF filter identity, the PCRF may change the QCI and by that either invalidate existing bearer bindings or cause the procedure to fail.
	-

	Add filter
	N
	Y
	The operation signature is as for case #5 for E-UTRAN. A pre Rel-8 UE never provides the required reference to an existing filter.

The PGW can reduce the problem by providing, to the PCRF, all the SDF filter identities that have an association with the same bearer based on (a) the RAT type indicating GERAN or UTRAN (b) the TFT operation "add filter", (c) the EPS Bearer Identity being absent and (d) the lack of reference to an existing filter.
	≈6

	Add filter
	Y
	Y
	OK.
	6

	Replace filter
	Not applicable
	Y
	OK.
	7

	Delete filter
	Not applicable
	Y
	OK.
	8

	Delete TFT
	Not applicable
	Y
	OK, if OK for E-UTRAN.
	9


Thus, it is possible for the PGW to distinguish the cases and validate the operation signatures based on the present RAT type.

2.2
Bearer identities

In the TS 23.401 the Bearer Resource Command that the S-GW receives at UE requested bearer resource modification  has the signature (IMSI, LBI, PTI, EPS Bearer Identity, QoS, TAD, Protocol Configuration Options), while the TS 23.060, for the MS-initiated PDP context modification procedure specifies the following signature: (TEID, LBI, PTI, EPS Bearer QoS (excluding ARP), TFT, RAT type, Protocol Configuration Options, serving network identity, CGI/SAI, User CSG Information, MS Info Change Reporting support indication, DL TEID and DL Address, DTI).

It can be seen that the 23.401 reference to the EPS Bearer Identity and the 23.060 reference to a TEID both refers to the bearer that is subject to modification. The EPS Bearer Identity has the same value as the NSAPI and the NSAPI is known to the S4-SGSN, so there should be no problem using the EPS Bearer Identity in the S4-SGSN message to the S-GW. This is also an alignment with stage 3 specifications.
2.3
TFT versus TAD

The TAD is a concept used within the EPC domain to capture a UE request for modification. The data format for the TAD is identical to the format of the TFT. From the discussion in this document, it can be concluded that the TFT, as received in a request from a UE, shall be forwarded as a TAD with the request over S4 by the S4.SGSN.
2.4
Assignment of filter identities

In GERAN/UTRAN, the MS assigns the TFT filter identity for filters that the MS creates and the MS includes that identity with the TFT when adding the filter. In E.UTRAN, the network (TS 23.401 procedure for UE requested bearer resource modification) assigns the TFT filter identity for filters that the UE creates:
"If traffic flows are added, the TAD includes the packet filter(s) (consisting of the packet filter information including packet filter precedence, but without a packet filter identifier) to be added."

Thus, if the RAT type indicates GERAN or UTRAN, the PGW shall use the same TFT filter identifiers as received in the request when forming the TFT for the EPS bearer. This is to ensure that the UE and the network are aligned with respect to the TFT filter identities.
3
Conclusion and proposal
The present PGW behaviour for UE requested bearer resource modification, as defined in TS 23.401 clause 5.4.5, applies for GERAN/UTRAN as is with a few additions for RAT types indicating GERAN or UTRAN. A prerequisite is that the PWG receives the LBI only in the Secondary PDP Context Activation Procedure and receives both the LBI and the EPS Bearer Identity in the MS-Initiated PDP Context Modification Procedure.
The necessary additions are:

4. To cover the GPRS secondary PDP context activation: If there is, in the Bearer Resource Command an LBI (to specify the IP-CAN session), there is no EPS Bearer Identity and the TFT operation is "Create TFT", treat it – for Gx - in the same way as for UE requested bearer resource modification with TAD operation "add TFT filters" without reference to any existing bearer and – for S5/S8 – require that the PGW creates a new bearer. The PGW uses this behaviour to apply for RAT types indicating GERAN or UTRAN.

5. Require, for GERAN and UTRAN, that the TFT IE, in the MS-Initiated PDP Context Modification Procedure  where the TFT operation is "add filter", includes one or more references to existing packet filters on the same bearer to ensure the association to an existing resource over Gx and by that avoid that the PCRF changes the QCI for the new flow.
It is proposed to:

6. Make the S4-SGSN forwarding of UE requests for PDP context modifications with consistent parameter mapping, without any need for S4-SGSN to open and inspect the TFT IE or the PCO. Use the 1st established PDP context as the default bearer and provide its NSAPI as the LBI. Always provide the NSAPI for the targeted PDP context as the EPS Bearer Identity.
7. The PGW handling of equivalent UE requests should be the same regardless the UE connects over E-UTRAN or GERAN/UTRAN. For the S4-SGSN case, the differences depending on BCM appears to be residuals from the time period when the bearer binding in EPC was not yet settled to be in the PGW only. The differences between BCM modes as specified in the present 23.060 are obsolete.

8. Augment the PGW behaviour with optional processing for the add filters operation for a specific bearer without providing any reference to an existing packet filter on the same bearer, associating the request with all UE-introduced filters on the same bearer.

9. Clarify that the PGW must use the same packet filter identity for TFT filters as received in the TAD for UE-requested filters when the request originates from a UE in GERAN or UTRAN.
10. Make a second iteration over the working procedure to solve how to assure that the GERAN/UTRAN secondary PDP context activation procedure causes PGW to set up a new EPS bearer.
The aspects addressed in this paper need be addressed in order to avoid future FASMO problems. Among those we can mention:

· Assignment of TFT filter identities may mismatch with the UE assignment of same identities.
· Secondary PDP context activation with the required TFT operation "Create TFT" is not handled in the 23.401 procedure (with the present stage 3 TS 24.301 it may cause PGW to modify an existing bearer instead).

The accompanying Release 8 CRs for TS 23.060 (S2-114770) and TS 23.203 (S2-114774) include essential steps to implement the above proposals. Mirror CRs for subsequent Releases will be provided, once the initial set of CRs have been agreed.
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