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Abstract of the contribution: Discusses different options for translation of UE context when UE moves between 5GC and EPC. 
Discussion
In 23.502 v0.3.1, the procedure for 5GC-EPC interworking with Handover is described in chapter 4.11.1.1. This paper aims at discussing the following FFS:

Editor’s note: The details of QoS parameters mapping from 5GC to EPC and EPS bearer ID allocation is FFS.
1 QoS parameters
To decide how the 5GC QoS parameters can be mapped into EPS QoS parameters, the following aspects should be considered:

· Which network functions shall be able to translate between the two QoS models

· SMF+PGW-C
· AMF

· RAN

· UE

· When shall the EPS QoS parameters for the 5G QoS flow be available

· When the 5G QoS Flow is authorized

· At the time for the 5GS to EPS handover
If the EPS QoS parameters are to be provided the 5G QoS flow is established, this information may be sent to UEs that may never move into EPS, and therefore the information is stored in the network functions without being used. If instead the EPC QoS parameters are decided at the time of the 5GS to EPS handover, no un-used information should be stored in the network.
Proposal 1: It is proposed that the mapping between 5GC QoS parameters and the EPC QoS parameters is done at the time of the 5GS to EPS handover.
If the mapping between 5GC QoS parameters and the EPC QoS parameters are done at the time of the 5GS to EPS handover, the mapping need to be consistent in all involved network functions. Either is the mapping done in one network function and distributed in the network during the handover, or the mapping is done independently in the different network functions.

It is possible to have an independent and consistent mapping in the different network functions, if the mapping is done based on standardized translation tables, for the standardized values for QoS treatment (standardized 5QI). For non-standardized 5QIs, the mapping could also be predictable, if the standard specifies how the non-standardized 5QIs shall be mapped. If the services should have a different treatment than the standardized mapping it is possible for the SMF+PGW-C to initiate a QoS modification after the handover is completed.  
Proposal 2: Each network function shall be able to map independently and consistently 5GC QoS parameters to EPC QoS parameters based on standardized translation tables between the two QoS models.
2 EPS Bearer ID

The 4G access use EPS bearers to achieve QoS separation while QoS separation in the 5G access is achieved by use of QoS flows. A 4G EPS Bearer is identified by an EPS bearer ID. 
In EPS, the EPS bearer ID uniquely identifies an EPS bearer used by a UE and is assigned by the MME. The EPS bearer ID is assigned when the bearer is established. There is a max of 8 EPS bearer ID values per UE.
To send MM and SM EPS UE context (default and dedicated GBR bearers) from the AMF to MME (step 3 in chapter 4.11.1.1 in 23.502), the 5G system must first assign EPS bearer IDs for the default and the dedicated GBR bearers. 
To decide how the EPS bearer ID can be allocated by the 5GS system, the following aspects should be considered:

· Which network functions shall assign the EPS bearer ID.
The following network functions are candidates:

· SMF+PGW-C
· AMF 

· RAN 

· UE

· When is the EPS bearer ID, and the mapping between the EPS bearer ID and the 5G QoS flow done.
Two options:

· When the 5G QoS Flow is authorized

· At the time for the 5GS to EPS handover
As EPS does not allow for more than 8 EPS bearer IDs per UE, and that more than 8 5G QoS flows may be authorized and in use by the 5GS, assigning the EPS bearer IDs at the time of the QOS flow establishment could cause a situation when the EPS bearer IDs must be re-assigned when new 5G QoS flows are authorized (to be able to fit the 8 values to the existing 5G QoS flows). To communicate new values within the network due to a change in priority order between QoS flows introduces an error case of inconsistency at a simultaneous start of handover, and may increase the amount of control signaling over air. If the EPS bearer IDs instead are assigned by the 5G system at the time of the mobility event, there is no need to re-assign the values and no risk of collision between interfering procedures.

Proposal 3: It is proposed that the mapping between EPS bearer IDs and the 5G QoS flow is done at the time of start of the 5GS to EPS handover.
To select the network function to assign the EPS bearer ID, the following should be considered:

· As proposed in proposal 1, the EPS bearer ID shall be assigned at the time of the 5GS to EPS handover. As the UE is not aware that the handover preparation phase has started, it is not possible for the UE to assign the EPS bearer ID as part of the 5GS to EPS handover initiation.

· The EPS bearer ID shall be UE unique, and is limited to 8 values. As the UE might have PDU sessions to several SMFs, it is not possible for these SMFs to independently create EPS bearer IDs for the QoS flows authorized through these SMFs. In addition, only the QoS flows in use in the 5G access can be accepted by EPS since EPS do not support a use of active EPS bearers with no radio resources.
The UE is not suitable to assign the EPS bearer ID since it is not aware about the mobility event until after the preparation phase.

The SMF is not suitable to assign the EPS bearer ID since it might not have the knowledge of all PDU session if the UE have sessions towards more than one SMF.
Proposal 4: The assignment of the EPS bearer ID, and the mapping of the EPS bearer ID to 5G QoS flow should be done either by the AMF or by the AN.

Proposal
Discuss and agree to the following proposals and use these agreements when continuing the normative work of detailing the 5GS to EPS handover.
Proposal 1: It is proposed that the mapping between 5GC QoS parameters and the EPC QoS parameters is done at the time of the 5GS to EPS handover.
Proposal 2: Each network function shall be able to map independently and consistently 5GC QoS parameters to EPC QoS parameters based on standardized translation tables between the two QoS models.

Proposal 3: It is proposed that the mapping between EPS bearer IDs and the 5G QoS flow is done at the time of start of the 5GS to EPS handover.
Proposal 4: The assignment of the EPS bearer ID, and the mapping of the EPS bearer ID to 5G QoS flow should be done either by the AMF or by the AN.
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