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Abstract of the contribution:
The extra filter for the purpose of complying with the rules for TFT filter setting is unnecessary for TFTs with UE-created packet filters because such UEs should be capable to operate in existing networks where the network does not enforce the existence of an uplink filter on all but one bearer. Based on present Rel-11 specifications where the requirement that all dedicated bearers shall have a TFT and those TFTs all have at least one uplink packet filter, the network shall for NW-created filters provide an unambiguous filter set-up. Therefore all TFTs on dedicated bearers where there is a NW-created filter shall have an uplink packet filter. Proposal to remove the requirement for an uplink packet filter on a dedicated bearer that has only packet filters created by the UE and rely on UE local logic to understand that the only possible choice for the last alternative for uplink mapping is the default bearer.
1. Discussion

SA2 has agreed on actions to let the network enforce that there is never more than one bearer without an uplink packet filter. The intended purpose has been to ensure that in case there is no matching packet filter the uplink traffic mapping having just one alternative, retaining the rule for the terminal that “the PDP PDU shall be sent via the PDP context that has not been assigned any uplink packet filter” as the last alternative for sending a packet.

This has lead SA2 to introduce an extra filter for the sole purpose of indicating that a bearer is not to be used as the last alternative. Along the process, SA2 has agreed to require all dedicated bearers to have a TFT with at least one uplink packet filter and requiring the network to add a dummy filter in case only downlink packet filters are needed for describing the actual traffic.
The approach with adding a dummy filter has both limitations and drawbacks.

1) For UE-initiated procedures in 2G/3G, where the TS 24.008 applies, the network can just accept or reject a TFT filter operation. I.e. the correction to the TFT filter setting that the network can detect to be necessary cannot be introduced within the same procedure. Therefore the network needs to reject a UE request that would need a correction from the network side.
Thus, enforcing the TFT filter settings hinders terminals to set the TFT filters in a way that may work with existing networks, but leaves more than one bearer without any uplink packet filter.
2) According to TS 23.060 a 2G/3G UE may “evaluate whether the PDP PDU belongs to an application for which the MS applied a local mapping to a PDP context” prior to the selection of the alternative to use the “PDP Context that has not been assigned any uplink packet filter”. In that case of local mapping to a PDP context the UE is free to choose any of the active PDP contexts for the PDP PDU, regardless the TFT filter settings.
Thus, enforcing the TFT filter settings has no effect when a UE in 2G/3G applies a local mapping to a PDP context.
3) For UE-initiated procedures in LTE, where the TS 24.301 applies, the notion of TAD to some extent decouples the UE request from the bearer operations. Here the network has a better position introducing a dummy filter in some situations, while the resulting TFT operation may differ significantly from the request in the TAD.
Thus, enforcing the TFT filter settings may have a UE impact where the UE expects the TFT operation to reflect exactly what the TAD requested.

It can be foreseen that a UE that creates TFTs so that there are more than one bearer without any uplink filter likely readily implements logic to cope with the TFT filter settings that the UE has also created. Therefore, enforcing the limitation to max one bearer having no uplink packet filter may therefore prevent the proper operation of such terminals.

In the work to solve the issue, SA2 has made a few changes to the rules for the TFT packet filter settings. These settings have been defined with the precondition that the uplink traffic mapping at the UE still is “the PDP PDU shall be sent via the (single) PDP context that has not been assigned any uplink packet filter”. These changes are:

· All dedicated bearers have a TFT.
· In earlier specifications, any PDP context may lack from a TFT.
· There is always an uplink packet filter in a TFT for a dedicated bearer
· In earlier specifications there is no specific requirement for filter directions

So, according to the technically endorsed solution, it is guaranteed that any dedicated bearer has a TFT with at least one uplink packet filter.

Looking at the UE rule for uplink traffic mapping, where “the PDP PDU shall be sent via the (single) PDP context that has not been assigned any uplink packet filter”, the only possible bearer is the default bearer.

We can consider following two factors:

(a) The only possible last choice for the uplink traffic mapping is the default bearer;
(b) A terminal that attempts creating a situation where more than one bearer have no uplink filter may encounter a rejection of a request that the terminal can cope with and would be accepted by a network that does not enforce that there never is more than one bearer lacking from an uplink packet filter;

Since the dummy filter has the sole purpose to avoid that the terminal selects a dedicated bearer as the last choice (i.e. in case of no matching packet filter) and we now, by definition, ensure that the default bearer is the last choice, then we can consider if the dummy filter is at all needed for the purpose of preventing the selection of a dedicated bearer as the last choice for uplink traffic mapping. It would be sufficient for the terminal to consider the TFT packet filter setting for the default bearer.
We can capture the intention with the technically endorsed solution by modifying the specification for the UE to be (23.060 version) “the PDP PDU shall be sent via the PDP context that was established with the PDP Context activation procedure and has not been assigned any uplink packet filter”. This ensures that new terminals will use the default bearer as the last choice for traffic mapping to a bearer, while existing terminals still has a good chance being served properly.
This brings a set of simplifications
(1) Removes the need for the UE to bother about the TFTs at other bearers than the default bearer to determine the last choice for uplink mapping when no packet filter matches.
(2) Retains the same possibility for UEs to set up the TFTs so that more than one bearer has no uplink packet filter, without encountering a rejection, in the cases the operation is successful with existing networks..
The requirement for the network initiated resources to include at least one uplink packet filter in the TFT for a dedicated bearer is be retained and the responsibility to do so is allocated to the PCEF/BBERF.

2. Proposal
The limitations hindering the network to rectify a terminal violation of the rules for the TFT setting is demonstrated in the discussion above. Legacy terminals operate with legacy networks that do not enforce the newly defined rules for the TFT filter settings. Together, this suggests that the legacy terminal behaviour should be allowed also in the future. It is therefore proposed to remove the requirement for the UE to include an uplink packet filter on all dedicated bearers.

Further, the agreed rules for the TFT setting cause the default bearer to be the only possible candidate bearer to have no uplink packet filter. By that we can see that a dedicated bearer will never be the candidate bearer for default uplink traffic mapping. Introducing an uplink packet filter on a dedicated bearer for the sole purpose to tell the MS/UE that it shall not be used for arbitrary traffic is therefore redundant. It is therefore suggested that the requirement for every dedicated bearer to have an uplink packet filter is removed, while the requirement for a TFT on every dedicated bearer remains.
The following changes are needed:

1) Specify that the last choice for uplink traffic mapping is always the default bearer, but being a valid choice only if there is no uplink packet filter on that bearer.

2) Remove the requirement that all dedicated bearers must have at least one uplink packet filter.
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