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1. Introduction
This p-CR is to complete interworking behaviour required for the inter-system change between 5GC and EPC for UEs operating in the single-registration (SR) mode and N26 is not supported.
2. Reason for Change

In the current TR 24.890, for UEs operating in the single-registration mode, it only covers the case that N26 is supported at the network. For N26 is not supported, below EN remains:
"Editor's note:
Details on the case where the network provides the dual-registration supported IE set to "dual-registration supported" and the UE does not support dual-registration mode, are FFS."
In the latest version of TS 23.501 v1.4.0 in stage 2, it has covered more contents for interworking between 5GC and EPC w/o N26 interface, from which one can see both UEs supporting single-registration (SR) mode (subclause 5.17.2.3.2 in TS 23.501) and UEs supporting dual registration (DR) mode (subclause 5.17.2.3.3 in TS 23.501) are covered.

As discussed and evaluated in the discussion paper C1-174103 section 2.1, on the procedures of interworking between 5GC and EPC w/o N26 interface defined by stage 2 from stage 3 perspective, below proposals are provided:
Proposal #1: CT1 only implement the option#1 in stage 3 for UEs in SR mode move from 5GC to EPC, i.e. to perform attach with "handover" when PDU session(s) established in 5GC.

Proposal #2: For UEs in SR mode move from 5GC to EPC in case of no PDU session established in 5GC, it initiates either

· a legacy EPS attach procedure to EPC if either the UE or EPC does not support EPS attach w/o default PDN connection, or

· an EPS attach w/o default PDN connection procedure to EPC if both the UE and the EPC supports EPS attach w/o default PDN connection.

Proposal #3: UEs in SR mode directly initiates an initial registration procedure when moving from EPC to 5GC.

This pCR is to implement above proposals into TR 24.890.

More details see discussion paper C1-174103 section 2.1.
In order to enable EPC-5GC interworking with N26 without requiring updates in the MME, the UE should interpret the legacy MME behaviour (MME including neither "dual-registration not supported" nor "dual-registration supported" in the ATTACH ACCEPT message) as an indication that the UE shall select single-registration mode.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.0.3.
* * * First Change * * * *

8.5.2.2.2.4
Initial registration accepted by the network
If the initial registration request is accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE and start timer Td.

The AMF shall include the allowed NSSAI in the REGISTRATION ACCEPT if the UE included the requested NSSAI in the REGISTRATION REQUEST message and the AMF allows one or more S-NSSAIs in the requested NSSAI. The AMF may also include rejected NSSAI in the REGISTRATION ACCEPT message. Rejected NSSAI contains S-NSSAI(s) which was included in the Request NSSAI but rejected by the network associated with rejection cause(s).
The UE receiving the rejected NSSAI in the REGISTRATION ACCEPT message takes the following actions based on the rejection cause in the rejected NSSAI:
"S-NSSAI not available in this PLMN"

The UE shall not attempt to use this S-NSSAI with current PLMN until switching off the UE or the UICC containing the USIM is removed. 
"S-NSSAI temporarily not available in this PLMN"
Editor's note:
It is FFS whether the rejection cause "S-NSSAI temporarily not available in this PLMN" is needed.
"S-NSSAI not available in this registration area"

The UE shall not attempt to use this S-NSSAI in the present registration area until switching off the UE, the UE moving out of the current registration area or the UICC containing the USIM is removed. 
· "S-NSSAI temporarily not available in the registration area"

The UE considers S-NSSAI temporarily not available in the current registration area. 
Editor's note:
Further UE action is FFS when the rejection cause is "S-NSSAI temporarily not available in the registration area".
If the UE did not include the requested NSSAI in the REGISTRATION REQUEST message and one or more subscribed S-NSSAIs marked as default are available, the AMF shall put the subscribed S-NSSAI(s) marked as default in the allowed NSSAI of the REGISTRAION ACCEPT message.

Editor's note:
It is FFS whether the AMF includes the subscribed S-NSSAI(s) marked as default in the allowed NSSAI also when the UE sent the requested NSSAI.
If the REGISTRATION ACCEPT contains the allowed NSSAI, then the UE shall store the included allowed NSSAI together with the PLMN identity of the registered PLMN and the registration area as specified in subclause 13.2.2.
If the UE included S1 mode supported indication in the REGISTRATION REQUEST message, the AMF supporting intersystem change with EPS shall set the dual-registration supported IE to either:
-
"dual-registration not supported" if the AMF supports the N26 interface; or

-
"dual-registration supported" if the AMF does not support the N26 interface.
The UE shall operate in the mode for intersystem change with EPS as follows:

1)
if the dual-registration supported IE is set to "dual-registration not supported", the UE shall operate in single-registration mode;
2)
if the dual-registration support IE is set to "dual-registration supported" and the UE supports dual-registration mode, the UE shall operate in dual-registration mode; or
3)
if the dual-registration support IE is set to "dual-registration supported" and the UE only supports single-registration mode, the UE shall operate in single-registration mode,

The UE shall treat the received dual-registration supported IE for intersystem change with EPS as valid in the entire PLMN.

Editor's note:
Further details on initial registration accepted by the network are FFS.
* * * Next Change * * * *
11.2.3
Coordination between 5GMM and EMM without N26 interface

A UE that is not registered shall be in state EMM-DEREGISTERED and in state 5GMM-DEREGISTERED.

In N1 mode, upon successful registration procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NORMAL-SERVICE and EMM-REGISTERED.NO-CELL-AVAILABLE.

In S1 mode, upon successful attach or tracking area updating procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NO-CELL-AVAILABLE and EMM-REGISTERED.NOMRAL-SERVICE.
At intersystem change from N1 mode to S1 mode in EMM-IDLE mode when at least one PDU session context is active, the UE shall stay in state EMM-REGISTERED.NORMAL-SERVICE and state 5GMM-REGISTERED.NO-CELL-AVAILABLE and then initiate the attach procedure with request type set to "handover" in the PDN CONNECTIVITY REQUEST message if the UE supports the attach procedure with request type set to "handover". After succesfully attached in S1 mode, the UE shall transfer all other active PDU sessions from N1 mode to S1 mode by initiating the PDN connectivity procedure with request type set to "handover" in the PDN CONNECTIVITY REQUEST message
Editor's note:
If the UE does not support the attach procedure with request type set to "handover", the UE behaviour is FFS.
Editor's note:
The paragraph above only implements one option (the first bullet, i.e. the attach procedure) for mobility from 5GC to EPC as specified in subclause 5.17.2.3.2 of 3GPP TS 23.501 [8]. This implies neither that implementing the other option (the second bullet, i.e. the TAU procedure) is prohibited, nor that the implemented option is preferred by CT1. Zero, one, or two of the two options can be implemented for the normative work.

Editor’s note: If there is no PDU session context active in N1 mode, the UE behaviour is FFS. 

At intersystem change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE shall stay in state EMM-REGISTERED.NO-CELL-AVAILABLE and state 5GMM- REGISTERED.NORMAL-SERVICE and then initiate the mobility registration update procedure. After succesfully registered in N1 mode and if the handover PDU session from EPC is supported by the AMF, the UE shall transfer all active PDN connections from S1 mode to N1 mode by initiating the PDU session establishment procedure with request type set to "existing PDU session". If the handover PDU session from EPC is not supported by the AMF, the UE shall re-establish PDU sessions corresponding to all active PDN connections by initiating the PDU session establishment procedure with request type set to "initial request".
* * * Next Change * * * *
Annex D (informative):
Proposed changes to 3GPP TS 24.301
D.1
Summary of changes

The list of impacts that should be captured in 3GPP TS 24.301 [12] is as follows:

1)
Attach procedure for EPS services
A)
Mode selection for intersystem change with 5GS
i)
If the UE supports N1 mode, the UE shall set the N1 mode supported bit to "N1 mode supported" in the UE network capability IE of the ATTACH REQUEST message.

ii)
If the MME received the N1 mode supported bit set to "N1 mode supported" in the UE network capability IE of the ATTACH REQUEST message and the MME supports intersystem change with 5GS, in the ATTACH ACCEPT message the MME shall indicate either:

a)
"dual-registration not supported" if the MME supports the N26 interface; or

b)
"dual-registration supported" if the MME does not support the N26 interface.

iii)
If the MME indicated "dual-registration not supported", the UE shall operate in single-registration mode. If the MME indicated "dual-registration supported" and the UE supports dual-registration mode, the UE shall operate in dual-registration mode. If the MME indicated "dual-registration supported" and the UE only supports single-registration mode, the UE shall operate in single-registration mode. If the MME indicated neither "dual-registration not supported" nor "dual-registration supported", the UE shall operate in single-registration mode. The interworking procedures required for coordination between 5GMM and EMM without N26 interface are specified in subclause 11.2.3.

B)
Temporary identity

Editor's note:
Details on the temporary identity to be included in the ATTACH REQUEST message are FFS.
2)
Normal tracking area updating procedure
Editor's note:
Details on the temporary identity to be included in the TRACKING AREA UPDATE REQUEST message are FFS.
Editor's note:
The use of TIN is FFS.

3)
UE requested PDN connectivity procedure
A)
The PDU CONNECTIVITY REQUEST message(s) triggered by the UE operating in the dual-registration mode intending to transfer PDU sessions in the 5GS to the EPS, shall include the request type IE set to "Handover" (if the semantics of this value can be extended) or "handover from 5GS".

Editor’s note:
The list can be updated through the CT1 meetings.

* * * End of Change * * * *
