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Abstract of the contribution: 

The purpose of this document is to discuss the handling of APN-AMBR when the UE supports GERAN/UTRAN. It is also proposed to remove the not required feature to store APN-AMBR while moving to GERAN/UTRAN.
1 Introduction
23.401 Annex E describes the mapping between EPS QoS parameters and the GPRS QoS parameters. For the MBR annex E describes that the MBR is set equal to the value of the APN-AMBR and that the PDN GW shall enforce according to the APN-AMBR. TS 23.401 also require the UE to store the received APN-AMBR when moving between E-UTRAN and GPRS. This paper discusses the need to store the APN-AMBR while moving to GPRS, and clarifies why that is not needed. 
2 Discussion
2.1
General

Annex E of 23.401 describes the handling of APN-AMBR when interworking with GPRS:

“-
When EPS bearer QoS parameters are mapped to pre-Rel-8 QoS parameters the pre-Rel-8 bearer parameter MBR of PDP contexts associated with Traffic Class 'interactive' or 'background' is set equal to the value of the authorized APN-AMBR. The PGW shall enforce the APN-AMBR across all PDP contexts with Traffic Class 'interactive' and 'background' for that APN.

-
-
When pre-Rel-8 QoS parameters are mapped to EPS bearer QoS parameters the AMBR for the corresponding APN shall be set equal to the MBR value of the subscribed QoS profile. At handover from a Gn/Gp SGSN the MME or S4-SGSN shall provide this APN-AMBR value to the Serving GW and the PDN GW for each PDN connection. It is required that the subscribed MBR in the HLR/HSS is set to the desired APN-AMBR value for all subscribed APNs which may lead to a selection of a PGW.

NOTE 5:
If the pre-Rel-8 UE with the updated subscribed MBR is connected to a GGSN, the GGSN can downgrade the MBR of the PDP contexts based on either local policy or PCC (where the MBR per QCI information is provided to the PCEF).”
The text above shows that the UE gets the APN-AMBR as part of the R’99 QoS profile as the MBR is set to the value of the APN-AMBR.
The special function to store the APN-AMBR the UE receives from EPS (to be able to limit bearer modification procedure after ISC to LTE) while the UE is in GPRS was clarified at the last meeting in CR0944 rev2 (to Rel-8 in S2-092941) and in CR0945 rev2 (to Rel-9 in S2-092942) to 23.401 as follows:

“However, to limit unnecessary usage of this procedure, the UE shall store the APN-AMBR when moving to GERAN/UTRAN, and, the PDN GW should remember whether or not the PDN GW has informed the UE of the current APN-AMBR.”
And a special bit in the P-GW context was added “Indicates whether or not the PDN GW has informed the UE of the current APN-AMBR (for GTP-based S5/S8 only).”

2.x
Storing of APN-AMBR

As each MBR (of non-GBR bearers) is set equal to the APN-AMBR, the GPRS capable UE will have the applicable APN-AMBR in all scenarios. The following describes the solution when the UE does not store the APN-AMBR received in LTE.
Scenario 1: UE starts in LTE

UE receives both APN-AMBR and R’99 QoS for each non-GBR EPS bearer. The R’99 QoS includes the MBR set to the same value as the APN-AMBR.
The UE shapes according to the received APN-AMBR.

Scenario 1a: UE moves to GPRS

If the APN-AMBR is changed, then the MBR for each PDP context of a PDN connection is changed (as each MBR has to be set equal to the APN-AMBR, and that is either by internal mapping or by modifying each PDP context in case of Gn/Gp SGSN).

Scenario 1b: UE moves back to LTE
The UE uses the MBR to apply the correct APN-AMBR shaping.
If the APN-AMBR is changed the UE receives the new APN-AMBR as part of an EPS bearer modification procedure for each default EPS bearer.
Scenario 2: UE starts in GPRS

UE receives R’99 QoS for each non-GBR PDP context. The R’99 QoS includes the MBR set to the same value as the APN-AMBR.

If the APN-AMBR is changed, then the MBR for each PDP context of a PDN connection is changed (as each MBR has to be set equal to the APN-AMBR).
Scenario 2a: UE moves to LTE
A UE applying APN-AMBR uses the value of the MBR, to perform APN-AMBR shaping. 

There is no need to perform EPS Bearer modification by the PDN GW to push the APN-AMBR to the UE.

If the APN-AMBR is changed the UE receives the new APN-AMBR as part of an EPS bearer modification procedure for each default EPS bearer.

Conclusion:

It seems like there is no need to store the APN-AMBR value received in EPS as the MBR value can be used while in GPRS and when moving to LTE. Also, the PDN GW feature to hold a flag whether UE has received the APN-AMBR or not is not required. As the proposal was limited to GTP based S5/S8, there is no need to develop any equivalent feature for PMIP based S5/S8.
Proposal

We propose to remove the feature to store the APN-AMBR while moving between LTE and GPRS. This means we should:

1. cancel approval of CR0944 and CR0945 to 23.401 (in S2-092941 and in S2-092942) and 
2. instead cleanup 23.401 according to CRs in S2-093134 and S2-093135.
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