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1 Background

The stage 3 specification for maintaining a valid TFT filter setting has not yet come to an agreement. Much of the discussion revolves around the aspects of the handling of a possible TFT on the default bearer. Remaining aspects can be considered as resolved. The stage 3 work has been conducted in both CT1 and CT3. The following discussion links the two and compares with stage 2 and shows a way forward for the option of not mandating an uplink filter in a TFT on the default bearer by to prohibiting a network initiated “blocking filter” to be signalled to the default bearer.
2 Discussion

The general stage 2 requirement is that there shall never be more than one bearer within the same IP-CAN session that has no uplink filter. There is also a requirement that all dedicated bearers shall have an uplink filter, leaving the default bearer as the only candidate having no uplink filter. This is always the case when the default bearer has no TFT.
Thus, the only possibility to have a TFT on the default bearer is that either the UE or the network introduces the TFT. This cannot happen with the establishment of the IP-CAN session, but must occur as a modification of the default bearer.

2.1  Network initiated PCC rules/procedures
The normal network behaviour when the PCRF introduces a new PCC rule that includes the QCI/ARP that matches the default bearer is to activate the PCC rule, without initiating any signalling over GTP or with the UE. The PCC rule merely describes that the matching traffic is allowed.

The PCRF may force individual SDF filters to be signalled to the UE by specifying the Packet-Filter-Usage AVP to be SEND_TO_UE. See TS 29.212, clause 5.3.66.

The same TS specifically states that, for the blocking uplink filter “The Packet-Filter-Usage AVP value SEND_TO_UE (1) shall not be used for that filter”. See TS 29.212, clause 4.5.1.
Considering above together for network initiated procedures leads to the conclusion that the network normally does not establish any TFT for the default bearer and that the PCRF is in control of forcing the signalling (which still may occur on a dedicated bearer with the same QCI/ARP). This behaviour is not mandated though.
Thus, it is not enough criterions for the PCEF to realize whether a single UL only filter among DL only filters in the same rule is a “blocking filter” or not. Thus, a method for the PCRF to indicate to the PCEF whether the filter is a “blocking filter” or a regular filter is needed for the PCEF to avoid unintentionally blocking the default bearer for uplink traffic (by actually introducing the “blocking filter” as the only UL filter on the default bearer).

Conclusion: The PCEF need an explicit indication from the PCRF to indicate what filter is a “blocking filter”.

2.2  UE initiated filters/procedures
Remains to study the UE-initiated procedures for a 2G/3G access. (For LTE, the UE has no direct control over what bearer gets what TFT filters, so the discussion for network initiated procedures above is valid for that case.)

 Here we need to separate the BCM=MS/NW versus BCM=MS-only since there is a difference in what UE-initiated operations are permitted in each mode.
For the BCM=MS/NW the TS 23.060 specifies from 3GPP Rel-7 that “The MS shall not add a TFT to a PDP context that was established without a TFT”. Since the default bearer is always established without a TFT, the UE does not add a TFT to the default bearer when BCM=MS/NW.
For BCM=MS-only, the MS is allowed to create a TFT on the default bearer. The TS 23.060 however specifies that “For a TFT, when the MS uses the direction attribute, the MS shall ensure that there is at least one packet filter for the uplink direction.”
The filter for the uplink direction can be

1 A filter without any specific direction specified.

2 A regular filter for actual traffic.

3 The same kind of filter as the filter that blocks any useful uplink traffic.

Terminals that do not support BCM=MS/NW specifies filters without indicating any direction (type 1), which the network interprets as bidirectional and by that the network accepts those filters as valid for the uplink direction as well. Thus, for filters type 1 there is no issue.

Terminals that do support BCM=MS/NW is expected to specify filter direction (type 2 or 3). In these cases the MS has made a deliberate decision to use these filters, so there should be no issue.

However, the MS may create a TFT that contains filters for the downlink direction only for the default bearer, with the intention to continue using the default bearer as the default for the uplink traffic.
Looking at the present text in TS 29.212 provides us with the information that:

“For PCC rules with service data flow filters for the downlink direction only, i.e. the Flow-Direction AVP set to the value DOWNLINK(1), the PCRF shall add an uplink service data flow filter to the resulting PCC rule that effectively disallows any useful packet flows in uplink direction (see subclause 15.3.3.4 in 3GPP TS 23.060 [17] for an example of such a packet filter). The Packet-Filter-Usage AVP value SEND_TO_UE (1) shall not be used for that filter. If the PCEF performs the bearer binding, the following procedures apply:

-
If the PCC rule is bound to the default bearer without any TFT, the PCEF shall not send any of the packet filters bound to the default bearer to the UE; otherwise

-
if the PCC rule is bound to the default bearer with a TFT or bound to the dedicated bearer, the PCEF shall add these packet filters to the existing TFT by sending them to the UE according to the procedure as defined in 3GPP TS 23.060 [17].

NOTE 1:
The PCRF does not add an uplink service data flow filter to the resulting PCC rule if the PCRF detects that the service data flow filters in the PCC rule include a downlink service data flow filter with unspecified direction information, i.e. Flow-Direction AVP set to value UNSPECIFIED (0).”
The intention here is that the filter that “effectively disallows any useful packet flows in uplink direction” is to be considered as created by the network and, for the default bearer, not to be sent to the MS. While the BCM=MS-only, for the MS to be allowed to create a TFT on the default bearer containing only DL filters, the extra “blocking filter” cannot be signalled to the MS anyway.
To have a solution that is consistent in all involved nodes and for both UE initiated and NW-initiated procedures it is proposed, in the same way as for the NW-initiated procedure a method for the PCRF to indicate to the PCEF whether a filter is a “blocking filter” or a regular filter. The “blocking filter” shall, as already agreed in TS 29.212, not be signalled to the UE but kept as a service data flow filter in the PCC rule. This is to avoid unintentionally rejecting a request from the UE.

Conclusion: The PCEF need an explicit indication from the PCRF to indicate what filter is a “blocking filter”.
4 Proposal

It is proposed to amend the TS 29.212 to accommodate an indication sent from the PCRF to the PCEF within the Packet-Filter-Usage AVP by including a new value DUMMY_FILTER (2) to indicate a “blocking filter”.
This enables the PCEF to differentiate the filter handling as follows:

· For dedicated bearers the filter shall added by the PCEF to the existing TFT
· For the default bearer not send the filter to the UE.

