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Abstract of the contribution: Discusses an open issue related to the usage of packet filter IDs within 3GPP accesses.
1
Introduction
In the last SA2 meeting (SA2#70 Phoenix) it was agreed that the UE can do without Global Packet Filter IDs in order to identify the QoS resources that failed to re-establish upon inter-technology handovers. Instead it was agreed that the target access should not modify the packet filter content, which should allow the UE to identify the QoS resources (with some acceptable extra effort compared to the solution with Global Packet Filter IDs).
The intent of this paper is not to go back to this agreement.
The intent of this paper is to focus on the usage of Packet filter IDs within 3GPP access.

2
Discussion

In our understanding that the usage of packet filter IDs is not satisfactorily documented in 23.401, 23.402 and 23.203.
2.1
UE initiated QoS

Consider for example the UE Requested Bearer Resource Modification procedure. With this procedure the UE makes a request for bearer resource modification (add, delete, modify) by providing the TAD (Traffic Aggregate Description) parameter and associated QoS. The TAD parameter consists of packet filters and associated packet filter IDs (except for the deletion case, where it contains packet filter IDs only). These packet filter IDs are unique per PDN connection, which was reflected in 23.401 as follows:
An EPS bearer uniquely identifies traffic flows that receive a common QoS treatment between a UE and a PDN GW in case of GTP-based S5/S8, and between UE and Serving GW in case of PMIP-based S5/S8. The packet filters signaled in the NAS procedures are associated with a unique packet filter identifier on per-PDN connection basis. The EPS bearer traffic flow template (TFT) is the set of all packet filters associated with that EPS bearer.

According to 23.401 clause 5.4.5 (step°4) the UE provides the content of the TAD to the PCRF:
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Figure 5.4.5-1: UE requested bearer resource modification (from 23.401)
4.
The PDN GW may either interact with PCRF to trigger the appropriate PCC decision (refer to TS 23.203 [6]), which may take into account subscription information, or it may apply a locally configured QoS policy. This corresponds to the beginning of a PCEF-initiated IP‑CAN Session Modification procedure as defined in TS 23.203 [6], up to the point that the PDN GW requests IP‑CAN Bearer Signalling. When interacting with PCRF, the PDN GW provides to the PCRF the content of the TAD and the GBR change (increase or decrease) associated with the packet filter information contained in the TAD. The GBR change is calculated from the current Bearer QoS and the requested Bearer QoS from the UE.

This corresponds to the equivalent procedure for PMIP-based LTE access in 23.402 (clause 5.5; step°A1):
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Figure 5.5-1: UE-initiated resource request/release with PMIP-based S5/S8 (from 23.402)
A.1.
The Serving GW initiates the Gateway Control and QoS Policy Rules Request Procedure as specified in TS 23.203 [19]. The Serving GW provides the content of the Traffic Aggregate Description (TAD) and the requested QoS change to the PCRF as an Event Report. The PCRF makes a PCC decision as a result of the Gateway Control and QoS policy request and provides the updated QoS Rules to the Serving GW.

Connecting the pieces of information above, it means that for UE-init QoS at least, the PCRF receives the filter IDs that were used in NAS signalling and uses them to perform some PCC operation (e.g. deleting QoS resources related to filter IDs).
What is currently not clear is whether these filter IDs are used in the downlink direction. For example, in reference to Figure 5.4.5-1 above it is unclear whether the NW-initiated Dedicated bearer activation procedure (step°5) that follows the UE request makes any use of the filter IDs that were provided by the UE in the TAD, or whether the network overwrites them with new filter IDs.

Alternative 1: Let us assume first that the network overwrites the UE provided filters. The following questions (or fixes) then need to be answered (or done):

· Which entity overwrites the filter IDs: is it the PCRF or the PGW (for GTP) or the SGW (for PMIP)?
· As part of the NW-initiated Dedicated bearer activation procedure the UE needs to be provided with the new filter IDs;
· If the overwriting is performed in the PGW (for GTP) and the SGW (for PMIP) then the new filter IDs need also be provided to the PCRF, so that the latter can identify future requests originated from the UE.

Alternative 2: Assume next that the network does not override the UE provided filters. The following questions (or fixes) then need to be answered (or done):
· It needs to be clarified that the packet filter IDs originated from the UE via NAS signalling are transferred not only up the Gx (GTP) or Gxx (PMIP) interface to the PCRF, but are also forwarded downwards to the PCEF (GTP) or BBERF (PMIP) where they are used in the subsequent NW-initiated Dedicated bearer activation procedure;
· This clarification applies to 23.401 and 23.402, but also to 23.203.

In our view Alternative 2 is simpler and more elegant. It does require though that a new parameter (filter ID) be associated with the filter content description contained in the PCC rules and QoS rules.
2.2
NW initiated QoS

The case of NW initiated QoS is slightly simpler in that it is only the network that determines the filter IDs that are used in the TFT of EPS bearers. Nevertheless, even in this case it needs to be clarified whether the filter IDs are generated by the PCRF or by the PCEF/BBERF.
In reference to the UE-init case discussed in the previous clause, a symmetrical solution would call for filter IDs assignment in the PCRF. The advantages of such an approach are several:

· The definition of PCC (or QoS) rules would be the same for both UE-init and NW-init QoS: namely, they would always contain an encapsulated filter ID for 3GPP access;
· The filter ID assigned by the PCRF can be used by the PCRF as a handle for subsequent modification of installed PCC/QoS rules;

· The filter ID becomes a true "SDF identifier" and the filter ID assignment becomes a basis for a true UE-PCRF peer-to-peer dialogue that may prove useful in the future (e.g. in case the concept is extended to non-3GPP access networks, in which case the filter IDs discussed here will effectively become Global Packet Filter IDs).
2.3
Backwards compatibility

Assuming that the definition of PCC (and QoS) rules is changed to include the filter ID, the question arises as for the compatibility with pre-Rel-8 terminals connecting via S4-SGSN. This issue is not addressed further in the present contribution.
3
Proposal
Based on the discussion in the previous clause it is proposed to:
· 1) Acknowledge the problem of insufficient specification of how the UE-provided packet filter IDs are used in the EPS for 3GPP access;

· 2) Agree that UE-provided packet filter IDs should be signalled from the PCRF to the PCEF/BBERF in association with the PCC/QoS rules for 3GPP access;
· 3) Agree that the NW-provided packet filter IDs should be generated by the PCRF for 3GPP access;

· 4) Agree that the NW-provided packet filter IDs should also be signalled from the PCRF to the PCEF/BBERF in association with the PCC/QoS rules for 3GPP access;

· 5) Agree to work on backwards compatibility issues for pre-Rel-8 terminals connecting via S4-SGSN.
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6. PCEF Initiated IP-CAN Session Modification, end











4. PCEF Initiated IP-CAN Session Modification, begin
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5. Dedicated bearer activation or Dedicated bearer modification procedure as per Figure 5.4.{1,2,3}-1, between 2 and 9, or Dedicated bearer deactivation procedure as per Figure 5.4.4.1-1, from step 2 to 9
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B.1 Gateway Control and QoS Policy Rules Request - end







B.2 PCC Rules Provision Procedure







A.1 Gateway Control and QoS Rules Request -begin







Dedicated bearer activation/modification procedure as per TS 23.401,�Figure 5.4.{1,2.1, 2.2, 3}-1 between Step A and B; or Dedicated bearer deactivation procedure as per figure 5.4.4.1-1 from Steps 3a to Step 8a.
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UE requested bearer resource modification procedure as per TS 23.401, Figure 5.4.5-1 before Step A
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