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1. Introduction
CT plenary decided to send back to CT1 a set of CRs on “TFT filer settings” [1]. The reason for change of the CRs states that the goal is to align with stage 2 (CR1800v8 [2] to 3GPP TS 23.060 [3] and CR2596v2 [4] to 3GPP TS 23.401 [5]). However, this is not actually the case, since the CRs are not fully aligned with stage 2 and that was the reason to be sent back. Going different or even beyond stage 2 [3] and [5] does not come free of risks for the 3GPP system. 

While CT1 discussed (#86bis in Dubrovnik) that issue by means of a paper in C1-141086 [7] and two set of alternative CRs in C1-141222–1225 [8] and in C1-141426–1429 [9], no agreement could be reached. Hence, both set of CRs were postponed and a related SA2 LS forwarded to this meeting (#87; in Phoenix) in S2-141510/C1-141239/C3-142116 [10].The SA2 LS requires CT1 and CT3 to decide how to proceed taking compatibility issues into account. It was also mentioned that CT3 needs to analyze their impacts due to the newly introduced stage 2 requirements in order to produce the necessary updates to their specifications.
This paper analyzes the stage 2 specification requirements as well as the CT1 specifications to identify a way forward to align with stage 2 and correct CT1/CT3 specifications deficiencies.
2. Discussion
Stage 2 requirements:
The stage 2 requirements remained unchanged and SA2 did not agree to make any changes to the principle. Hence, stage 2 [3] still states that a TFT, which does not have any uplink packet filter, is not valid. However, at the same time a clear exception exists indicating that this does not apply to the default EPS bearer/PDP context. Quote of 3GPP TS 23.060 [3]; sub-clause 15.3.0:

The state for the TFT and packet filter settings amongst all the PDP Contexts associated with one PDP address/prefix and APN pair is valid if all of the following conditions are fulfilled:

-     there is at most one PDP Context with no associated TFT; and

-     for 'MS/NW' mode or when the MS uses the direction attribute in 'MS_only' mode, the PDP Context established with the Secondary PDP Context Activation Procedure always has an associated TFT with at least one packet filter for the uplink direction.

NOTE 3:
A TFT that does not have any packet filter for the uplink direction is not considered valid (except for the PDP context established with the PDP Context Activation Procedure). By not considering the TFT valid a non-backward compatible change is introduced, but it would otherwise introduce unnecessary complexity to the system and it would still remain ambiguous whether such a TFT would be considered as allowing or not allowing uplink flows from an MS perspective, e.g. if the MS sends uplink packets on such PDP context the network might drop such packets due to lack of of PCC rules with matching filters.

Even more the reason for change of the CR1800v8 [2] indicates this, quote “The Network Requested Secondary PDP Context Activation Procedure is updated to only mandate packet filters for the uplink direction”.

Conclusion: The new requirement of mandating having uplink packet filter in a TFT does not apply to the default EPS/PDP context (default bearer with TFT).
CT1 aspects:

The CRs send back to CT1 [1] and also discussed at the last meeting (#86bis; in Dubrovnik) in C1-141426–1429 however go beyond stage 2 since even for the case of a TFT assigned to the default EPS bearer/PDP context the new added restriction applies. All these CRs do add the new mandatory criterion of assignment of uplink packet filter even to the default bearer with TFT when this is not aligned with stage 2 and the stage 3.
In addition, it is important to bear in mind that going beyond the stage 2 requirement does not come free of risk but comes with issues as already explained by the paper in C1-141086 [7]. Hence, we still believe it is wise to follow stage 2 existing requirement, and therefore do not apply the restriction of at least one uplink packet filter to the TFT of the default EPS/PDP context.
Proposal: Not to mandate having uplink packet filter on the default bearer with TFT. This avoids risks and issues on uplink filter management, signalling and legacy.
CT3 aspects:
Obviously, the stage 3 under CT3 responsibility needs to be updated with the corresponding already implemented stage 2 CR1800v8 [2] to 3GPP TS 23.060 [3]. Hence, it should be prevented that a TFT assigned to an EPS/PDP context which is not the default one lacks of an uplink packet filter. The PCRF would need to add an uplink service data flow (SDF), which adds a filter which effectively blocks any traffic, to the policy and charging control (PCC) rule (a sort of blocking uplink filter).
While reading the CT3 specification on PCC (3GPP TS 29.212 [11]) the possibility to use a sort of “blocking filter” already exists for the uplink direction (i.e., an uplink SDF filter which effectively disallows any useful packet flow for uplink direction). It seems that if the PCRF decides to add a TFT (with BCM ‘MS/NW’), the PCRF adds at least one uplink packet filter within a PCC rule. This new functionality was recently added by CT3 (CR1127v3 in C3-140400).

However, the update done to 3GPP TS 29.212 [11] is not fully aligned with stage 2 since the case of the default EPS/PDP context is not excluded. This lack of the explicit description of preventing adding “blocking uplink filter” to the TFT of the default EPS/PDP context can cause serious interoperation issue with legacy equipment.
Now, since the default bearer is an exception (the new or modified PCC rule contains uplink and/or downlink packet filters according to restrictions set by the operator), then the packet filter(s) should be flagged to the PCEF so they can be provided to the UE. If the operator decides to provide a TFT to the default EPS/PDP context (on the default bearer), this could contain at least one non-blocking uplink packet filter as otherwise the UE would not be able to send any uplink traffic. Hence, the SEND_TO_UE flag needs to be set which is in contradiction with the text added in 3GPP TS 29.212 [11] back in Guangzhou, and therefore we have produced and tabled a CR to fix this in CT3 (see C3-1422129–2130 [12]). Regardless of whether the PCEF puts the PCC rule on a dedicated or a default bearer the PCEF should apply the same action to send the filters to the UE. Just the “blocking uplink filter” needs to be prevented from being sent for the default EPS/PDP context.
In short, we propose that CT3 follows the stage 2 requirement and that 3GPP TS 29.212 [11] is updated so that the PCRF controls the TFT handling as the source of packet filter handling. The PCRF shall not add an uplink “blocking filter” to the PCC rule which is bound to the default bearer (by checking the QCI and ARP in Default-EPS-Bearer-QoS AVP). In this way, it is ensured that the default EPS/PDP context does not have any blocking uplink filter.
Proposal: To follow stage 2 and update 3GPP TS 29.212 [11] so that the PCRF controls the TFT handling as the source of packet filter handling.
3. Conclusion

TFTs and packet filters are complex pieces of functionality and impact several entities in the 3GPP system, and therefore they both need to be dealt with care to avoid additional problems.
Based on our analysis, in current stage 2 specifications [3] and [5] the newly added requirement of having at least one packet filter for uplink traffic in the set of packet filters when constructing a TFT is not applicable to the default EPS bearer/PDP context. To apply the new requirement to the default EPS bearer/PDP context does not come without issues as described by this paper and the one in C1-141086 [7]. 

Finally, it is proposed that both CT1 and CT3 follows stage 2 specifications (see [5], [6] and [11]), and therefore update their specifications accordingly (CT1 CRs in C1-141744–1748, and CT3 CRs in C3-142129–2130 [12]).
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