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Abstract of the contribution: This paper discusses the possible issues if QoS rule with DL only filter in the Packet Filter Set (PFS) is not supported and proposes solutions.
1. Introduction
1.1 TS23.503 v15.0.0
6.1.3.9
Handling of packet filters provided to the UE by SMF

The functional description for the handling of packet filters provided to the UE by SMF in clause 6.1.9 of TS 23.203 [4] applies with the difference that traffic mapping information that effectively disallows any useful packet flows in uplink direction does not need to be provided for a QoS Flow. In case of interworking with E-UTRAN connected to EPC, the specific aspects of the handling of packet filters at the SMF are described in TS 23.501 [2].
Observation-1 It’s our understanding that the yellow highlighted text “…that traffic mapping information…. be provided for a QoS Flow” means no UL filter needs to be sent to the UE for a QoS Flow if there is no UL traffic to be mapped to that QoS Flow, but it doesn’t mean that no QoS rule is to be sent to the UE because a QoS rule may need to be sent to inform the UE of the DL filter e.g. for the purpose of IMS precondition handling at the UE.
Observation-2 EPS IWK aspects (in grey highlighted text) refer to TS23.501, there is no relevant description in TS23.501. The procedure related EPS IWK description is specified in TS23.502, however, the specific aspects of packet filter handling is not specified, refer also to Observation-3 below. 

1.2 TS23.502 v15.0.0
4.11
System interworking procedures with EPC

4.11.1
N26 based Interworking Procedures

4.11.1.1
General

N26 interface is used to provide seamless session continuity for single registration mode.

When the UE is served by the 5GC, UE has one or more ongoing PDU Sessions each including one or more QoS Flows. During PDU Session establishment and GBR QoS flow establishment, PGW-C+SMF performs EPS QoS mappings and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed, otherwise EPS QoS mappings and TFT allocation are executed by the PGW-C+SMF locally. EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS Bearer ID(s) needs to be assigned to the QoS Flow(s). For each PDU Session, EPS bearer ID(s) are allocated to the default EPS bearer which non GBR flows are mapped to, and allocated to dedicated bearers which the GBR Flows that are mapped to in EPC. The SMF shall be able to selectively determine for some of the GBR flows to allocate EPS Bearer IDs based on QoS profile and operator policies. For Ethernet and Unstructured PDU Session Types, only EPS Bearer ID for the default EPS Bearer is allocated. The EPS Bearer ID(s) for these bearer are provided to the UE, NG-RAN and PGW-C+SMF by AMF. The UE is also provided with the mapped QoS parameters. The mapped EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.

In this release, for a PDU Session for a LADN, the SMF doesn't allocate any EBI or mapped QoS parameters.

When the UE is served the EPC, UE has one or more ongoing PDN connections including one or more EPS Bearers. During PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO and other 5G QoS parameters corresponding to PDN connection, e.g. Session AMBR and QoS rules, are allocated by the PGW-C+SMF and sent to UE in PCO. During the EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. The 5G QoS parameters are stored in the UE and are to be used when the UE is handed over from EPS to the 5GS. The 5G QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.
Observation-3 The handling of traffic mapping info that disallows any useful packet flows in uplink direction is not specified. 
1.3 TS23.501 v15.0.0
5.7.1.4
QoS Rules

…A QoS rule contains a QoS rule identifier which is unique within the PDU Session, the QFI of the associated QoS Flow and except for the default QoS rule (see below) a Packet Filter Set (see clause 5.7.6) for UL and optionally for DL and a precedence value (see clause 5.7.1.9) …
5.7.6
Packet Filter Set

5.7.6.1
General

Packet Filter Set is used in the QoS rules or SDF template to identify a QoS Flow. The Packet Filter Set may contain packet filters for the DL direction, the UL direction or packet filters that are applicable to both directions.

There are two types of Packet Filter Set, i.e. IP Packet Filter Set, and Ethernet Packet Filter Set, corresponding to those PDU Session Types.

Observation-4 Clause 5.7.1.4 may read as “a QoS rule must contain an UL filter except that the default QoS rule can contain empty Packet Filter Set”, while clause 5.7.6.1 seem to allow a QoS rule (default or non-default) to contain only DL filter. Alignment is needed between them. And, clarification is needed how the UE should do traffic mapping for UL packets when a QoS rule (default or non-default QoS rule) contains Packet Filter Set with no UL filter.
2. Discussion
2.1 Scenarios that a QoS rule needs to be sent for a QoS Flow that doesn’t allow uplink packets
As captured in Observation-1 and Observation-2, a QoS rule is expected to be sent to the UE for a QoS Flow that doesn’t allow uplink only packets:

Scenario-1 DL filter is needed by the UE for some application
Scenario-2 In EPS IWK, mapping between EBI and QoS Flow needs to be sent to the UE, which means the QoS rule for a downlink only QoS Flow shall be provided to the UE.   
2.2 Solution Options

Several options are described below on how the SMF builds a QoS Rule, and TFT filter in the case of EPS IWK for a QoS Flow that doesn’t allow uplink packets.
2.2.1 Option-1 Use “discard port” in QoS rule (as well as in TFT filter for IWK EPS)
Refer to below text for information on “discard port”: 
TS23.060 

15.3.3.4 Services with IP flows in only one direction

For services with no uplink IP flows, a dummy uplink packet filter can be provided by the network to avoid that the UE uses the PDP context for uplink traffic that is expected on the PDP context without any uplink packet filter. For example that can be done by assigning the remote port "9", which is the "discard" port, i.e. the following packet filter can be used:

-
Packet Filter Identifier = 5;

-
Packet Filter Direction = uplink only; and

-
Remote port = 9 (the discard port).

“Discard port” is used in Discard Protocol defined in RFC863 for debugging and measurement purpose.

Proposed update on TS23.503: 

6.1.3.9
Handling of packet filters provided to the UE by SMF

The functional description for the handling of packet filters provided to the UE by SMF in clause 6.1.9 of TS 23.203 [4] applies. In case of interworking with E-UTRAN connected to EPC, the specific aspects of the handling of packet filters at the SMF are described in TS 23.502 [3].
Proposed update on TS23.502: 

4.11.1
N26 based Interworking Procedures

4.11.1.1
General

N26 interface is used to provide seamless session continuity for single registration mode.

N26 interface is used to provide seamless session continuity for single registration mode.

When the UE is served by the 5GC, UE has one or more ongoing PDU Sessions each including one or more QoS Flows. During PDU Session establishment and GBR QoS flow establishment, PGW-C+SMF performs EPS QoS mappings and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed, otherwise EPS QoS mappings and TFT allocation are executed by the PGW-C+SMF locally. If a TFT is to be allocated for a downlink unidirectional EPS bearer mapped from a downlink only QoS Flow, the PGW-C+SMF shall allocate the TFT packet filter that effectively disallows any useful uplink packet as specified in TS 23.401 [13]. EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS Bearer ID(s) needs to be assigned to the QoS Flow(s). For each PDU Session, EPS bearer ID(s) are allocated to the default EPS bearer which non GBR flows are mapped to, and allocated to dedicated bearers which the GBR Flows that are mapped to in EPC. The SMF shall be able to selectively determine for some of the GBR flows to allocate EPS Bearer IDs based on QoS profile and operator policies. For Ethernet and Unstructured PDU Session Types, only EPS Bearer ID for the default EPS Bearer is allocated. The EPS Bearer ID(s) for these bearer are provided to the UE, NG-RAN and PGW-C+SMF by AMF. The UE is also provided with the mapped QoS parameters. The mapped EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.

In this release, for a PDU Session for a LADN, the SMF doesn't allocate any EBI or mapped QoS parameters.

When the UE is served the EPC, UE has one or more ongoing PDN connections including one or more EPS Bearers. During PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO and other 5G QoS parameters corresponding to PDN connection, e.g. Session AMBR and QoS rules, are allocated by the PGW-C+SMF and sent to UE in PCO. During the EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. The 5G QoS parameters are stored in the UE and are to be used when the UE is handed over from EPS to the 5GS. The 5G QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.
In the roaming case, if the VPLMN supports interworking with N26, the UE shall operate in Single Registration mode.

During the 5GS-EPS handover, indirect forwarding may apply for the downlink data forwarding performed as part of the handover. From its configuration data the AMF knows whether indirect forwarding applies and it requests to allocate downlink data forwarding paths on UPFs for indirect forwarding. From its configuration data the MME knows whether indirect forwarding applies and it requests to allocate downlink data forwarding paths on Serving GWs for indirect forwarding. It is configured on AMF and MME whether indirect downlink data forwarding does not apply, applies always or applies only for inter PLMN inter RAT handovers.

2.2.2 Option-2 Support QoS rule containing Packet Filter Set with no UL filter, and support TFT filter with no UL filter for multiple EPS bearers   

This option has the following implications:
Implication-1 A QoS rule with DL only packet filter should be allowed as specified in clause 5.7.6.1 of TS23.501. For example: 
QoS rule

Rule Identifier

QFI

…

Filters (e.g. IP address)

Packet filter direction= Downlink
Implication-2 A 5GS capable UE shall be able to handle multiple EPS bearers with no UL filter in the TFTs. If multiple EPS bearers have TFTs without UL filter, the UE needs to check if the default bearer has a TFT to decide the UL traffic mapping, i.e. if the default bearer doesn’t have a TFT, then any UL traffic will be allowed. TS23.401 needs an update.
Proposed update in TS23.501 to allow QoS rule with only DL filter which is also aligned with clause 5.7.6 Packet Filter Set.
23.501 v15.0.0

5.7.1.4
QoS Rules

The UE performs the classification and marking of UL User plane traffic, i.e. the association of UL traffic to QoS Flows, based on QoS rules. These QoS rules may be explicitly provided to the UE (using the PDU Session Establishment/Modification procedure), pre-configured in the UE or implicitly derived by UE by applying reflective QoS (see clause 5.7.5). A QoS rule contains a QoS rule identifier which is unique within the PDU Session, the QFI of the associated QoS Flow and except for the default QoS rule (see below) a Packet Filter Set (see clause 5.7.6) and a precedence value (see clause 5.7.1.9). Additionally, for a dynamically assigned QFI, the QoS rule contains the QoS parameters relevant to the UE (e.g. 5QI, GBR and MBR and the Averaging Window). There can be more than one QoS rule associated with the same QoS Flow (i.e. with the same QFI).
…
Proposed update in TS23.401

A 5GS capable UE shall be able to handle multiple EPS bearers with no UL filter in the TFT filters. No detailed update is included here.
2.2.3 Option-3 Support QoS rule containing Packet Filter Set with no UL filter, and keep “discard port” in TFT filter at EPS IWK 

Refer to Option-2 for QoS rule that allows only DL filter in Packet Filter Set.
Refer to Option-1 for TFT filter using the “discard port” as in EPS.

Proposed update in TS23.501
Refer to the proposed update in Option-2

Proposed update in TS23.502

Refer to the proposed update in Option-1
2.2.4 Comparison of Options

	        Scenarios
Aspects
	Option-1 Use “discard port” in QoS rule as well as in TFT for EPS IWK
	Option-2 No UL filter (i.e. No “discard port” for UL filter) either in QoS rule or in TFT
	Option-3 No UL filter in QoS rule, “discard port” in TFT

	Impact on EPS procedures
	No
	Yes
, but impact on EPS procedures 
	No

	Consistent handling in UE for QoS rule and TFT filter that doesn’t allow UL packets
	Yes, but “discard port” is mainly for debugging/measurement per RFC863.
	Yes, but impact on EPS procedures
	No

	Interpretation of no UL filter due to no Packet Filter Set (applicable for default QoS only) and no UL filter in Packet Filter Set
	NA, (as UL filter is always included)
	Different interpretation (i.e. no UL filter in Packet Filter Set means no UL packets is allowed on the associated QoS Flow, while no Packet Filter Set in default QoS rule mean any UL packets allowed on the associated QoS Flow)
	See Option-2


3. Proposal

It’s proposed to go for Solution Option-3 which avoids update to the existing EPS procedures in both UE and the CN. 

See S2-180220 on TS23.501, S2-180221 on TS23.502 and S2-180222 on TS23.503. 
Annex (For information)
TS23.203 v15.1.0

6.1.9
Handling of packet filters provided to the UE by PCEF/BBERF

The network shall ensure that the traffic mapping information negotiated with the UE reflects the bearer binding of PCC/QoS rules, except for those extending the inspection beyond what can be signalled to the UE. The PCC/QoS rules may restrict what traffic is allowed compared to what is explicitly negotiated with the UE. The PCRF may, per service data flow filter, indicate that the PCEF/BBERF is required to explicitly signal the corresponding traffic mapping information to the UE, e.g. for the purpose of IMS precondition handling at the UE. In absence of that indication, it is a PCEF/BBERF decision whether to signal the traffic mapping information that is redundant from a traffic mapping point of view.

....

In case traffic mapping information is required for a dedicated bearer and in the PCC/QoS rules corresponding to the bearer there is no SDF filter for the uplink direction having an indication to signal corresponding traffic mapping information to the UE, the PCEF/BBERF derives traffic mapping information based on implementation specific logic (e.g. traffic mapping information that effectively disallows any useful packet flows in uplink direction as described in clause 15.3.3.4 of TS 23.060 [12]) and provides it to the UE.
TS29.213 v15.0.0

Table 6.2.2: Rules for derivation of Media-Sub-Component AVP from SDP media component
	service information per Media-Sub-Component AVP

(see notes 1 and 5)
	Derivation from SDP Parameters
(see Note 2)

	Flow-Description
	For uplink and downlink direction, a Flow-Description AVP shall be provided unless no IP Flows in this direction are described within the media component.

If UDP is used as transport protocol, the SDP direction attribute (NOTE 4) indicates the direction of the media IP flows within the media component as follows:

   IF a=recvonly THEN (NOTE 3)

      IF <SDP direction> = UE originated (NOTE 7) THEN

         Provide only downlink Flow-Description AVP
      ELSE /* UE terminated (NOTE 7) */

         Provide only uplink Flow-Description AVP

      ENDIF;

   ELSE

      IF a=sendonly THEN (NOTE 3)

         IF <SDP direction> = UE originated (NOTE 7) THEN

            Provide only uplink Flow-Description AVP

         ELSE /* UE terminated (NOTE 7) */

            Provide only downlink Flow-Description AVP

         ENDIF;

      ELSE /* a=sendrecv or a=inactive or no direction attribute */

         Provide uplink and downlink Flow-Description AVPs

      ENDIF;

   ENDIF;

However, for RTCP and RTP/RTCP multiplexed IP flows uplink and downlink Flow-Description AVPs shall be provided irrespective of the SDP direction attribute.

…


�New logic for 5GS capable UE handling EPS procedures to allow multiple bearers with no UL filter�, but no dummy filter is needed
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