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	Reason for change:
	In the system interworking procedures with EPC, it is specified in clause 4.11.1.1 that the PGW-C+SMF PDU performs EPS QoS mapping and TFT allocations. The PGW-C+SMF provides the QoS parameters and TFT to the UE in N1 SM NAS message when UE is in 5GS, and provides the 5G QoS parameters and QoS rules to the UE in PCO when UE is in EPS. These signallings are carried out during PDU session establishment or modification, and PDN connection establishment or dedicated bearer establishment. 

As specified, the UE stores the information, and uses it only when the UE changes system, i.e. uses the stored QoS parameters and TFT when it moves to EPS, or uses the stored 5G QoS parameters and QoS rules when it moves to 5GS. Obviously, the UE does not have to understand or process the information before that. For example, when the UE is in EPS, it does not validate the 5G QoS parameters or process the QoS rules received in PCO. As the UE may not move between the 5GS and EPS during the lifetime of the PDU sessions/PDN connections, process such interworking related information before the mobility is unnecessary and wasteful of UE resources.  
However, the current design of the QoS rules (as in TS 24.501) and TFT (as in TS 24.301 that refers to TS 24.008) allows rule operations. For example, as in TS 24.501 clause 9.10.4.9, the QoS rules can have the following operation codes:

Rule operation code (bits 8 to 6 of octet 7)
Bits
8 7 6

0 0 0
Reserved
0 0 1
Create new QoS rule

0 1 0
Delete existing QoS rule

0 1 1
Modify existing QoS rule and add packet filters

1 0 0
Modify existing QoS rule and replace packet filters

1 0 1
Modify existing QoS rule and delete packet filters

1 1 0
Modify existing QoS rule without modifying packet filters

1 1 1
Reserved

Similar TFT operation codes are specified for TFT in TS 24.008 clause 10.5.6.12. 

Therefore, if the TFT or QoS rules sent from the PGW-C+SMF use any operation code other than 001 "Create new QoS rule"/"Create new TFT", there is dependency on all the previoulsly TFT or QoS rules. It means that the UE and need to store all the TFT or QoS rules and carry out the TFT/QoS rule operation when inter-system moblity happens. This increase the burden on the UE and may cause errors, e.g. when some of the TFT or QoS rules are missing. 

It is clearly simpler if the PGW-C+SMF consolidates the TFT or QoS rules for interworking before sending them to the UE, such that UE only needs to store them and use directly at inter-system mobility. This way, the UE handling would be much easier and there are less error cases to handle.             
    

	
	

	Summary of change:
	Add clarification that the PGW-C+SMF consolidastes the mapped TFT or QoS rules for interworking before sending them the UE, i.e. only the operation code for "Create new QoS rule"/"Create new TFT" is used.  


	
	

	Consequences if not approved:
	Additional storage and processing burden for UE and potentially more error cases to handle.   
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4.11.1.1
General

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

Interworking between EPS and 5GS is supported with IP address preservation by assuming SSC mode 1.

When the UE is served by the 5GC, during PDU Session establishment and PDU Session modification, PGW-C+SMF performs EPS QoS mappings, from the 5G QoS parameters obtained from the PCF+PCRF, and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed. Otherwise, EPS QoS mappings and TFT allocation are mapped by the PGW-C+SMF locally. The PGW+SMF ignores 5G QoS parameters that are not applicable to EPC (e.g. QoS Notification control). 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 a 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 IDs need to be assigned to the QoS Flows. For each PDU Session, EPS bearer IDs are allocated to the default EPS bearer which non GBR flows are mapped to and dedicated bearers which the GBR Flows are mapped to in EPC. The SMF shall be able to determine the GBR flows to allocate EPS Bearer IDs, based on the 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 IDs for these EPS bearers are provided to the PGW-C+SMF by the AMF, and are provided to the UE and NG-RAN by the PGW-C+SMF using N1 SM NAS message and N2 SM message. The UE is also provided with the mapped QoS parameters and TFT(s). Since the UE does not perform any processing of the received mapped QoS parameters and TFT(s) while in 5GS, the PGW-C+SMF shall always allocate TFTs based on locally consolidated packet filters (i.e. the allocated TFT only uses the Create new TFT operation code as defined in TS 24.008 [xx]). When TFT(s) is received by the UE for a PDU session, the UE replaces the corresponding stored TFT(s) (if existed) with the received one. The UE and the PGW-C+SMF store the association between the QoS Flow and the corresponding EBI and the EPS QoS parameters. When the QoS Flow is deleted e.g. due to PDU Session status synchronization or PDU Session Modification, the UE and the PGW-C+SMF delete any possibly existing EPS QoS parameters associated with the deleted QoS Flow.

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 by the EPC, during PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO. During PDN Connection establishment and dedicated bearer establishment, PGW-C+SMF performs EPS QoS mappings, from the 5G QoS parameters obtained from the PCF+PCRF, and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed. Otherwise, EPS QoS mappings and TFT allocation are mapped by the PGW-C+SMF locally. Other 5G QoS parameters corresponding to the PDN connection, e.g. Session AMBR, and QoS rules and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), are sent to UE in PCO. The UE and the PGW-C+SMF store the association between the EPS Context and the PDU Session Context to use it in case of handover from EPS to 5GS. During the EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. Since the UE does not perform any processing of the received QoS rules while in EPS, the PGW-C+SMF shall always derive and provide consolidated 5G QoS rules if there is an update to the 5G QoS rules  (i.e. PGW-C+SMF is only allowed to use the Create New QoS Rule operation code as defined in TS 24.501 [25]). When a set of 5G QoS rules is received by the UE in the PCO for a PDN connection, the UE replaces the corresponding stored 5G QoS rules (if it existed) with the received ones. 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. On mobility from EPS to 5GS, the UE sets the SSC mode of the mapped PDU Session to SSC mode 1. The UE and the PGW-C+SMF store the association between the EPS bearer and the corresponding 5G QoS Rules and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s). When the EPS bearer is deleted e.g. due to EPS bearer status synchronization or bearer deactivation, the UE and the PGW-C+SMF delete any possibly existing 5G QoS Rule(s) and QoS Flow level QoS parameters if any for the QoS Flow(s) associated with the QoS rule(s) associated with the deleted EPS bearer.
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.
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