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1. Problem statement
Based on TS 24.229 sub-clause U.2.2.1 (Establishment of IP-CAN bearer and P-CSCF discovery):

when establishing a 5GS PDU session with a QoS flow used for SIP signaling, the UE shall indicate to the network, by setting the IM CN Subsystem Signalling Flag in the extended Protocol Configuration Options information element specified in 3GPP TS 24.501 [258] in the PDU SESSION ESTABLISHMENT REQUEST message, that the request is for SIP signalling.

the “IM CN subsystem signalling flag” is required to be include in the 5GSM messages for:
· the UE to indicate the network that the PDU session is established for IM CN subsystem signaling

· the network to indicate the UE which QoS flow is for IM CN subsystem signaling

However, considering new features are introduced in 5GS, e.g.

· multiple QoS flow description operations on different QoS flows can be included in a single 5GSM message

· when inter-system change betweem EPS and 5GS, an EPS bearer can be associated with multiple QoS flows

thus we have the following issues need to be solved:

· Issue#1: When establishing a PDU session for IM CN subsystem signaling, there may be multiple QoS flows created, and thus UE is not able to determine which QoS flow is for IM CN subsystem signaling.

· Issue#2: When there’s a QoS flow for IM CN signaling, after inter-system change from 5GS to EPS, it is not defined which EPS bearer is for IM CN sub-system signaling

· Issue#3: When there’s an EPS bearer for IM CN signaling, after the first inter-system change from EPS to 5GS, it is not defined which QoS flow is for IM CN sub-system signaling. 

· Issue#4: When there’s an EPS bearer for IM CN signaling, after inter-system change from EPS back to 5GS (i.e., not the first time), it is not defined which QoS flow is for IM CN sub-system signaling. 

2. Possible solutions
Regarding Issue#1, there are 4 potential solutions:
Solution#1a: Keep the legacy “IM CN subsystem signalling flag” mechanism, and mandate the network to create only one QoS flow in the PDU SESSION ESTABLISHMENT ACCEPT message if the ePCO IE includes the “IM CN subsystem signalling flag”.
Solution#1b: Extend the existing “IM CN subsystem signalling flag” to indicate the QFI of the QoS flow for IM CN subsystem signalling.

Solution#1c: Extend the existing “QoS flow descriptions IE” to indicate whether the QoS flow is for IM CN subsystem signalling.

Solution#1d: There are more one QoS flows for IM CN subsystem signalling.

Solution#1a is preferred since it has no impact to the coding of existing ePCO IE and QoS flow descriptions IE.

Regarding Issue#2, to align with the determination of default EPS bearer when inter-system change from 5GS to EPS:

The EPS bearer identity assigned for the QoS flow of the default QoS rule becomes the EPS bearer identity of the default bearer in the corresponding PDN connection. 

and thus the proposed solution is:

Solution#2: The EPS bearer mapped from the QoS flow for IM CN subsystem signalling is the EPS bearer for IM CN subsystem signalling.

Regarding Issue#3, there are 4 potential solutions:
Solution#3a: Keep the legacy “IM CN subsystem signalling flag” mechanism. 
The UE shall send PDU SESSION MODIFICATION REQUEST message with an “IM CN subsystem signalling flag” in the ePCO IE, and network indicates the QoS flow for IM CN subsystem signalling by:

1) including an “IM CN sybsystem signalling flag” in the ePCO IE; and

2) including only one QoS flow description operation in the QoS flow descriptions IE.

Solution#3b: Extend the existing “IM CN subsystem signalling flag” to indicate the QFI of the QoS flow for IM CN subsystem signalling. 
The UE shall send PDU SESSION MODIFICATION REQUEST message with an “IM CN subsystem signalling flag” in the ePCO IE, and network indicates the QoS flow for IM CN subsystem signalling by including an “IM CN sybsystem signalling flag” with QFI in the ePCO IE:
This solution is aligned with Solution#1b.
Solution#3c: Extend the existing “QoS flow descriptions IE” to indicate whether the QoS flow is for IM CN subsystem signalling.
When the QoS flow description is provided to the UE via PCO/ePCO in EPS, the network indicate which QoS flow is for IM CN subsystem signalling.

This solution is aligned with Solution#1c.

Solution#3d: All the QoS flows mapped from the EPS bearer for IM CN subsystem signalling are the QoS flows for IM CN subsystem signalling.
This solution is aligned with Solution#1d.

Solution#3e: Mandate that the EPS bearer and QoS flow for IM CN subsystem signalling shall be 1 to 1 mapping, thus it is deterministic which EPS bearer/QoS flow is for IM CN subsystem signalling after inter-system change.

Solution#3a and Solution#3e are preferred since they have no impact to the coding of existing ePCO IE and QoS flow descriptions IE. 
Note: Solution#3a may cause SIP signalling delay after inter-system change from EPS to 5GS (e.g., if there’s a VoLTE call on-going). Whether the delay impacts the voice call continuity if FFS.

Regarding Issue#4, to align with the existing mechanism of storing 5GS parameters, the proposed solution is: 

Solution#4: When inter-system from 5GS to EPS, the UE and the network shall store which QoS flow is for IM CN subsystem signalling, and when inter-system change from EPS back to 5GS the corresponding QoS flow is used for IM CN subsystem signalling again. 


Note: How to handle the following abnormal case when inter-system change from EPS back to 5GS is FFS:
When the UE is in EPS, the EPS bearer for IM CN subsystem signalling is kept alive, but the mapped QoS flow for IM CN subsystem signalling is removed by QoS flow description operation included in PCO/ePCO,  
3. Proposal
It is proposed that CT1 discusses the solutions described in section 2 or other potential solutions, and selects a way forward.

A CR corresponding to Solution#1a + Solution#2 + Solution#3a + Solution#4 is proposed in C1-193384 (for TS 24.501) and C1-193386 (for TS 24.229).
