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1. Introduction
Clarifications are proposed on the UE behaviors for interworking without N26 when the UE operates in single registration mode.
2. Reason for Change
1) In TS 24.501 subclause 4.8.3 “Single-registration mode without N26 interface”, it described that at intersystem change from N1 mode to S1 mode in EMM-IDLE mode the UE shall enter substates EMM-DEREGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE, and initiate an ATTACH REQUEST message with request type set to "handover" if supports. 
However, if both 5GMM and EMM are enabled, a UE, which is capable of N1 mode and S1 mode and operates in single-registration mode, shall maintain one common registration for 5GMM and EMM, see subclause 5.1.4.1.
So it is proposed to change the “EMM-DEREGISTERED.NORMAL-SERVICE” to “EMM-REGISTERED.NORMAL-SERVICE” in the above scenario. 
2) In TS 23.501 subclause 5.17.2.3.1 it specifies:
“Networks that support 5GS-EPS interworking procedures without N26 interface do not need to provide the UEs with mapped target system parameters (e.g. QoS parameters, bearer IDs/QFI, PDU Session ID, etc.) of the target system when UE is in the source network.”
So, for interworking without N26, the UE may not receive the mapped target system parameters (e.g. QoS parameters, bearer IDs/QFI, PDU Session ID, etc.) in the source network, and thus not be able to set the corresponding parameters for the PDU session(s) or the default EPS bearer(s) of the PDN connection(s) based on the mapping when the UE enters the target system.
In fact, if interworking without N26 is supported and the UE operates in single registration mode, the UE can always:
a) for intersystem change from N1 mode to S1 mode, receive in EPS the QoS parameters for the default EPS bearer context(s) during the PDN connection establishment procedures, and the QoS parameters for the dedicated EPS bearer context(s) during the dedicated EPS bearer context activation procedures;
b) for intersystem change from S1 mode to N1 mode, receive in 5GS the QoS parameters for the PDU session context(s) during the PDU session establishment procedures.
So the UE operates in single registration mode in a network where interworking without N26 is supported need not perform the mapping of the QoS parameters between the default/dedicated EPS bearer context(s) and the PDU session context(s)/QoS flow(s).
Based on 1) and 2), clarifications on the UE behaviors for interworking without N26 between 5GS and EPS when the UE operates in single registration mode, are made in the present P-CR. The following Editor’s note is removed.
Editor's note:	Handling of EPS bearer context states and PDU session states is FFS.
Also the original content in the subclause for “Coordination between 5GSM and ESM without N26 interface in single-registration mode” is moved to subclause 4.8.3 “Single-registration mode without N26 interface”, to keep the subclause for coordination only focus on the mapping of 5GSM and ESM contexts.
Revision:
1) Undo the changes on subclause 6.1.4 “Coordination between 5GSM and ESM”, to wait for the LS response from SA2 before doing any changes.
2) Remove the whole subclause for “Coordination between 5GSM and ESM without N26 interface in single-registration mode”, for the context is moved to subclause 4.8.3 “Single-registration mode without N26 interface”.
3) Referring to TS 24.301 for the UE operating in SR mode initiating TAU procedure, see C1-181075.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501 V0.3.1.


* * * First Change * * * *
[bookmark: _Toc505611376][bookmark: _Toc505868273]4.8.3	Single-registration mode without N26 interface
At intersystem change from N1 mode to S1 mode in EMM-IDLE mode when at least one PDU session context supporting interworking to EPS is active, the UE shall proceed as follows:
a)	if the UE supports sending an ATTACH REQUEST message containing a PDN CONNECTIVITY REQUEST message with request type set to "handover" to transfer a PDU session from N1 mode to S1 mode and the UE has received an "interworking without N26 supported" indication from the network, the UE shall:
1)	enter substates EMM-DEREGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE;
2)	map each PDU session context supporting interworking to EPS which is in state PDU SESSION ACTIVE or PDU SESSION MODIFICATION PENDING to a the default EPS bearer context of the corresponding PDN connection(s) and set the state of each default EPS bearer context, as specified in subclause 6.1.4.1; and
Editor's note:	Handling of EPS bearer context states and PDU session states is FFS.
3)	initiate an EPS attach procedure and include a PDN CONNECTIVITY REQUEST message with request type set to "handover" in the ATTACH REQUEST message to activate a default EPS bearer context for one of the PDU sessions for which interworking to EPS is supported. 
	After successful completion of the attach procedure, the UE shall attempt to activate each of the other default EPS bearer contexts, if any, by initiating a stand-alone PDN connectivity procedure with request type set to "handover" in the PDN CONNECTIVITY REQUEST message; and
b)	otherwise, enter substates EMM-REGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE and initiate a tracking area update procedure as specified in 3GPP TS 24.301 [10].
Editor's note:	Handling of EPS bearer context states and PDU session states is FFS.
At intersystem change from N1 mode to S1 mode in EMM-IDLE mode when no PDU session context supporting interworking to EPS is active, the UE shall enter substates EMM-DEREGISTERED.NORMAL-SERVICE and 5GMM-DEREGISTERED.NO-CELL-AVAILABLE, and initiate an attach procedure.
At intersystem change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE shall:
a)	enter substate 5GMM-REGISTERED.NORMAL-SERVICE and substate EMM-REGISTERED.NO-CELL-AVAILABLE;
b)	map the default EPS bearer context(s) of the PDN connection(s), if any, to the corresponding PDU session context(s) and set the state of each PDU session context, as specified in subclause 6.1.4.3; and
c)	initiate the mobility registration update procedure.
After having successfully registered in N1 mode the UE shall:
a)	if the UE supports the PDU session establishment procedure with request type set to "existing PDU session" to transfer a PDN connection from S1 mode to N1 mode and the UE has received an "interworking without N26 supported" indication from the network, attempt to transfer all existing PDN connections, if any, for which interworking to 5GS is supported from S1 mode to N1 mode by initiating the PDU session establishment procedure with request type set to "existing PDU session"; and
b)	otherwise, establish PDU sessions corresponding to all existing PDN connections, if any, by initiating the PDU session establishment procedure with request type set to "initial request".
* * * Next Change * * * *
[bookmark: _Toc505611422][bookmark: _Toc505868319]5.1.4.3	Coordination between 5GMM and EMM without N26 interface
A UE operating in the single-registration mode that is not registered shall be in state EMM-DEREGISTERED and in state 5GMM-DEREGISTERED.
In N1 mode, upon successful completion of a registration procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NORMAL-SERVICE and EMM-REGISTERED.NO-CELL-AVAILABLE.
At intersystem change from N1 mode to S1 mode in 5GMM-IDLE mode, the UE shall behave as specified in subclause 4.8.3.
In S1 mode, upon successful completion of an 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.NORMAL-SERVICE.
At intersystem change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE operating in the single-registration mode shall enter substates EMM-REGISTERED.NO-CELL-AVAILABLE and 5GMM- REGISTERED.NORMAL-SERVICE and then initiate the mobility registration update procedure.
* * * Next Change * * * *
[bookmark: _Toc505611609][bookmark: _Toc505868502][bookmark: _Toc501355976][bookmark: _Toc501367065][bookmark: _Toc501369078][bookmark: _Toc501373524][bookmark: _Toc501376325][bookmark: _Toc501377455][bookmark: _Toc501378012][bookmark: _Toc501395181][bookmark: _Toc501395738][bookmark: _Toc501442649][bookmark: _Toc501575002][bookmark: _Toc501576309][bookmark: _Toc505611607][bookmark: _Toc505868500]6.1.4	Coordination between 5GSM and ESM
[bookmark: _Toc505611608][bookmark: _Toc505868501]6.1.4.1	General
[bookmark: _GoBack]Interworking to EPS is supported for a PDU session context, if the context includes one or more QoS rules each of which contains associated EPS bearer identity, mapped EPS QoS parameters, mapped extended EPS QoS parameters, and optionally a mapped traffic flow template. The QoS rule for the default QoS flow does not need to contain a mapped traffic flow template. See coding of the QoS rules in subclause 9.8.4.6.
Upon inter-system change from N1 mode to S1 mode in EMM-IDLE mode, the UE shall create the default EPS bearer context from the QoS flow of the default QoS rule and create the dedicated EPS bearer context(s) from the other QoS flow(s) in the PDU session context, if available. The UE uses the parameters from each PDU session context for which interworking to EPS is supported to create corresponding default EPS bearer context and optinally dedicated EPS bearer context(s) as follows:
a)	the PDU session type of the PDU session context shall be mapped to the PDN type of the default EPS bearer context as follows:
1)	the PDN type shall be set to "non-IP" if the PDU session type is "Ethernet" or "Unstructured";
2)	the PDN type shall be set to "IPv4" if the PDU session type is "IPv4"; and
3)	the PDN type shall be set to "IPv6" if the PDU session type is "IPv6";
b)	the PDU address of the PDU session context shall be mapped to the PDN address of the default EPS bearer context;
c)	the DNN of the PDU session shall be mapped to the APN of the default EPS bearer context;
d)	for each PDU session context of a PDU session in state PDU SESSION ACTIVE or PDU SESSION MODIFICATION PENDING the UE shall set the state of the mapped EPS bearer context(s) to BEARER CONTEXT ACTIVE; and
e)	for any other PDU session context of a PDU session the UE shall set the state of the mapped EPS bearer context(s) to BEARER CONTEXT INACTIVE.
Additionally, the UE shall set for each QoS flow in the PDU session context:
a)	the EPS bearer identity to the EPS bearer identity received in the parameters of a QoS rule for the QoS flow;
b)	the EPS QoS parameters to the mapped EPS QoS parameters received in the parameters of a QoS rule for the QoS flow;
c)	the extended EPS QoS parameters to the mapped extended EPS QoS parameters received in the parameters of a QoS rule for the QoS flow; and
d)	the traffic flow template to the mapped traffic flow template received in the parameters of a QoS rule for the QoS flow, if available.
Interworking to 5GS is supported for a PDN connection, if the corresponding default EPS bearer context includes a PDU session identity, session AMBR and one or more QoS rules (see 3GPP TS 24.301 [10]).
Upon inter-system change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE uses the parameters from the default EPS bearer context of each PDN connection for which interworking to 5GS is supported to create a corresponding PDU session context as follows:
a)	the PDN type of the default EPS bearer context optionally associated with locally available information associated with the PDN connection (either "Ethernet" or "Unstructured") shall be mapped to the PDU session type of the PDU session context as follows:
1)	if the PDN type is "non-IP", the PDU session type is set to the locally available information associated with the PDN connection (either "Ethernet" or "Unstructured"), if available;
2)	if the PDN type is "IPv4" the PDU session type is set to "IPv4"; and
3)	if the PDN type is "IPv6", the PDU session type is set to "IPv6";
b)	the PDN address of the default EPS bearer context shall be mapped to PDU address of the PDU session context;
c)	the APN of the default EPS bearer context shall be mapped to the DNN of the PDU session context;
d)	for each default EPS bearer context in state BEARER CONTEXT ACTIVE or BEARER CONTEXT MODIFY PENDING the UE shall set the state of the mapped PDU session context to PDU SESSION ACTIVE; and
e)	for any other default EPS bearer context the UE shall set the state of the mapped PDU session context to PDU SESSION INACTIVE.
Additionally, the UE shall set:
a)	the PDU session identity of the PDU session context to the PDU session identity included by the UE in the protocol configuration options IE or extended protocol configuration options IE in the PDN CONNECTIVITY REQUEST message; and
b)	the S-NSSAI of the PDU session context to the S-NSSAI included by the network in the protocol configuration options IE or extended protocol configuration options IE in the ACTIVATE DEFAULT EPS BEARER REQUEST message; and
c)	the session-AMBR of the PDU session context to the session-AMBR included by the network in the protocol configuration options IE or extended protrocol configuration options IE in the ACTIVATE DEFAULT EPS BEARER REQUEST message. 
For each EPS bearer context of the PDN connection, the UE shall create QoS flow(s) each of which is associated with the QoS rule(s) received in the protocol configuration options IE or extended protrocol configuration options IE in the ACTIVATE DEFAULT EPS BEARER REQUEST message, ACTIVATE DEDICATED EPS BEARER REQUEST message, and/or MODIFY EPS BEARER REQUEST message (see 3GPP TS 24.301 [10]).
6.4.1.2	Coordination between 5GSM and ESM without N26 interface in single-registration mode
At intersystem change from S1 mode to N1 mode, after having successfully registered in N1 mode the UE operating in the single-registration mode shall:
a)	if the UE supports the PDU session establishment procedure with request type set to "existing PDU session" to transfer a PDN connection from S1 mode to N1 mode and the UE has received an "interworking without N26 supported" indication from the network, attempt to transfer all active PDN connections, if any, for which interworking to 5GS is supported from S1 mode to N1 mode by initiating the PDU session establishment procedure with request type set to "existing PDU session"; and
Editor's note:	Handling of EPS bearer context states and PDU session states are FFS.
b)	otherwise, establish PDU sessions corresponding to all active PDN connections, if any, by initiating the PDU session establishment procedure with request type set to "initial request".
Editor's note:	Handling of EPS bearer context states and PDU session states are FFS.
* * * End of Change(s) * * * *

