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	Reason for change:
	#1 An overall description is missing for multiple PDU Sessions associated with the same DNN in different scenarios (as follows)
Multiple PDU Sessions associated with the same DNN can be established
· over 3GPP supporting interworking with N26

· over 3GPP supporting interworking without N26

· over both 3GPP (IWK with N26 or without N26) and over N3GPP supporting EPS IWK, in which N3GPP PDU Session may be in the same PLMN as 3GPP access or different PLMN from 3GPP access   
The multiple PDU Sessions associated with the same DNN may be served by the same AMF but different SMFs due to different slices, or may be served by the different AMFs if the N3GPP involved has a different PLMN from the 3GPP.

[Proposal-1] It’s proposed to introduce an overall description to capture above in a new subclause under clause 5.17. 
#2 Possibly uncontrolled system behaviour
For PDU Sessions supporting interworking without N26 and N3GPP PDU Session supporting interworking, even if multiple SMFs are involved, at moblity to EPS, the MME expects only one FQDN of PGW-C+SMF from the HSS/UDM according to TS 23.401.
If multiple FQDNs of PGW+SMF are associated with the same DNN in UDM, operator policy in UDM to select the FQDN of PGW (as proposed in 23.501 CR0611 (S2-189026) agreed in SA2#128bis) could be one option, however, this solution has a prerequisite that operator policy in UDM must ensure the “right” FQDN of PGW is provided to the MME, otherwise session continuity for the expected PDU Sessions will not be possible. For example:
Example-1: Multiple FQDN of PGWs were for PDU Sessions over 3GPP, and if the operator policy in UDM does not ensure the “right” FQDN of PGW, PDN connecitivty included in initial Attach (with handover) may be established towards the “wrong” PGW-C+SMF.  
Example-2: Multiple FQDN of PGWs were for PDU Sessions over 3GPP (IWK without N26) and over N3GPP, and if HSS+UDM provides the FQDN of PGW for the N3GPP PDU session (which is “wrong” FQDN), the mobility will fail completely according to clause 5.17.3 (Interworking with EPC in presence of Non-3GPP PDU Sessions) because the UE transfers the N3GPP PDU Session (if UE decides to transfer) after the UE is in EPS.
In our understanding, it’s very likely that the operator policy in HSS+UDM takes the S-NSSAI of the PDU Session as input. If so, it means that the UDM needs to recognize the S-NSSSAI which may be challenging in roaming case where SD (Slice Differentiator) is used in S-NSSAI.  As a consequence, the system behaviour is uncontrollable.
[Proposal-2] In order to have a more controlled system behaviour, the following is proposed for the scenarios that the multiple PDU Sessions associated with the same DNN are handled by different SMFs, 
(1) the AMF determines from which PGW-C+SMF the PDU Session(s) can support EPS IWK for IWK without N26 and IWK for N3GPP PDU Sessions (as for IWK with N26), and 
(2) the AMF may need to revoke the EPS IWK in a previously selected SMF, and 
(3) the SMF removes the FQDN of PGW from the UDM if needed. 
For the scenarios that the multiple PDU Sessions are handled by different AMFs, as there is no coordination between the AMFs, UDM operator policy (as proposed in 23.501 CR0611) could be used as a best effort approach. 
#3 Confusing text introduced in TS 23.501CR0611
The text in clause 5.17.2.1 “…If the PGW-C+SMF FQDN and DNN association for EPS interworking exists in HSS+UDM, the HSS+UDM provides MME with PGW-C+SMF FQDN and associated APN. If none of this association exists in HSS+UDM, i.e. there is no N26, the HSS+UDM selects one of the PGW-C+SMF FQDN for one APN based on operator’s policy” is very confusing, e.g. why “If none of this association exists in HSS+UDM” is equivalent to “there is no N26”, and no association exists, what can HSS+UDM select?
Discussion paper S2-1810256 may be referenced for more discussion

	
	

	Summary of change:
	Update the confusing text in 5.1.7.2.1.

Editorial update in 5.17.2.3.1
Add a new sub-clause under clause 5.17 to capture [Proposal-1] and [Proposal-2] 
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* * * First Change * * *
5.17.2
Interworking with EPC

5.17.2.1
General

Interworking with EPC in this clause refers to mobility procedures between 5GC and EPC/E-UTRAN, except for clause 5.17.2.4. Network slicing aspects for EPS Interworking are specified in clause 5.15.7
In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:

-
In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). UE maintains a single coordinated registration for 5GC and EPC. Accordingly, the UE maps the EPS-GUTI to 5G GUTI during mobility between EPC and 5GC and vice versa following the mapping rules in Annex B. To enable re-use of a previously established 5G security context when returning to 5GC, the UE also keeps the native 5G-GUTI and the native 5G security context when moving from 5GC to EPC.

-
In dual-registration mode, UE handles independent registrations for 5GC and EPC using separate RRC connections. In this mode, UE maintains 5G-GUTI and EPS-GUTI independently. In this mode, UE provides native 5G-GUTI, if previously allocated by 5GC, for registrations towards 5GC and it provides native EPS-GUTI, if previously allocated by EPC, for Attach/TAU towards EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.


Dual-registration mode is intended for interworking between EPS/E-UTRAN and 5GS/NR. A dual-registered UE should not send its E-UTRA capability to NR access when connected to 5GS/NR to avoid being handed over to 5GC-connected E-UTRA.

NOTE 1:
This is to prevent the dual registered UE from being connected to E-UTRAN/EPC and E-UTRA/5GC simultaneously using separate RRC connections via single RAN node as a result of handover. If a dual- registered UE implementation chooses to send its E-UTRA capability when connected to 5GS/NR, the UE and the network behaviour when UE enters a 5GC-connected E-UTRA is not further specified. If however the UE is registered with 5GS/NR only, the UE can send its E-UTRA capability in order to allow inter-RAT handover to E-UTRA/5GC and Dual Connectivity with multiple RATs.


If a dual-registered UE had not sent its E-UTRA capability to 5GS and the UE needs to initiate emergency services, it shall locally re-enable its E-UTRA capability in order to perform domain selection for emergency services as defined in TS 23.167 [18].

NOTE 2:
However even in this case, the UE is still not expected to connect to E-UTRAN/EPC and E-UTRA/5GC simultaneously using separate RRC connection via single RAN node as a result of the domain selection for emergency services.

The support of single registration mode is mandatory for UEs that support both 5GC and EPC NAS.

During E-UTRAN Initial Attach, UE supporting both 5GC and EPC NAS shall indicate its support of 5G NAS in UE Network Capability described in clause 5.11.3 of TS 23.401 [26].

During registration to 5GC, UE supporting both 5GC and EPC NAS shall indicate its support of EPC NAS.

NOTE 3:
This indication may be used to give the priority towards selection of PGW-C + SMF for UEs that support both EPC and 5GC NAS.

PDU Session types "Ethernet" and "Unstructured" are transferred to EPC as "non-IP" PDN type (when supported by UE and network). UE sets the PDN type to non-IP when it moves from 5GS to EPS and after the transfer to EPS, the UE and the SMF shall maintain information about the PDU Session type used in 5GS, i.e. information indicating that the PDN Connection with "non-IP" PDN type corresponds to PDU Session type Ethernet or Unstructured respectively. This is done to ensure that the appropriate PDU Session type will be used if the UE transfers to 5GS.

PDN type "non-IP" is transferred to 5GS as "Unstructured" PDU Session type if it is successfully transferred.

It is assumed that if a UE supports Ethernet PDU Session type and/or Unstructured PDU Session type in 5GS it will also support non-IP PDN type in EPS. If this is not the case, the UE shall locally delete any EBI(s) corresponding to the Ethernet/Unstructured PDU Session(s) to avoid that the Ethernet/Unstructured PDU Session(s) are transferred to EPS.

Networks that support interworking with EPC, may support interworking procedures that use the N26 interface or interworking procedures that do not use the N26 interface. Interworking procedures with N26 support provides IP address continuity on inter-system mobility to UEs that support 5GC NAS and EPC NAS and that operate in single registration mode. Networks that support interworking procedures without N26 shall support procedures to provide IP address continuity on inter-system mobility to UEs operating in both single-registration mode and dual-registration mode. In such networks, AMF shall provide the indication that interworking without N26 is supported to UEs during initial Registration in 5GC or MME may optionally provide the indication that interworking without N26 is supported in the Attach procedure in EPC as defined in TS 23.401 [26].

In entire clause 5.17.2 the terms "initial attach", "handover attach" and "TAU" for the UE procedures in EPC can alternatively be combined EPS/IMSI Attach and combined TA/LA depending on the UE configuration defined in TS 23.221 [23].
If a UE in MICO mode moves to E-UTRAN connected to EPC and any of the triggers defined in clause 5.4.1.3 occur, then the UE shall locally disable MICO mode and perform the TAU or Attach procedure as defined in clause 5.17.2. The UE can renegotiate MICO when it returns to 5GS during (re-)registration procedure.

IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to GERAN/UTRAN to a UE that had initially registered in 5GS and moved to EPC/E-UTRAN.

NOTE 4:
The SMF+PGW-C might not include the GERAN/UTRAN PDP Context anchor functionality. Also, 5GC does not provide GERAN/UTRAN PDP Context parameters to the UE when QoS flows of PDU Session are setup or modified in 5GS. Hence, the UE might not be able to activate the PDP contexts when it transitions to GERAN/UTRAN.

IP address preservation for IP PDU sessions cannot be ensured on subsequent mobility from EPC/E-UTRAN to 5GS to a 5GS NAS capable UE that had initially attached via GERAN/UTRAN and moved to EPC/E-UTRAN.

NOTE 5:
The SMF+PGW-C might not include the GERAN/UTRAN PDP Context anchor functionality. Also, 5GS NAS capable UE does not indicate the support of this capability to the network during GPRS attach via GERAN/UTRAN. Hence, SMF+PGW-C might not be selected for the UE's PDP contexts that are setup in GERAN/UTRAN.

For interworking with the N26 interface, AMF determines PDU session(s) associated with 3GPP access in only one PGW-C+SMF supporting EPS interworking for the same DNN via EBI allocation procedure as described in clause 4.11.1.4.1 of TS 23.502 [3]. The AMF notifies the UDM to store the association between PGW-C+SMF FQDN and DNN for EPS interworking. The AMF may update the association if the PGW-C+SMF which is selected for EPS interworking is changed.
For interworking without N26, or interworking from non-3GPP PDU Session in 5GS to EPS, the HSS+UDM is required to provide one PGW-C+SMF FQDN for an APN/DNN in the the subscription data to the MME according to TS 23.401 [26]. If multiple PGW-C+SMF FQDNs are associated with the same APN/DNN in the HSS+UDM, the HSS+UDM selects one of the PGW-C+SMF FQDNs for an APN/DNN based on operator's policy.

* * * Second Change * * *
5.17.2.3
Interworking Procedures without N26 interface

5.17.2.3.1
General

For interworking without the N26 interface, IP address preservation is provided to the UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DNN information via the HSS+UDM. In such networks AMF also provides an indication that interworking without N26 is supported to UEs during Initial Registration in 5GC or MME may optionally provide an indication that interworking without N26 is supported in the Attach procedure in EPC as defined in TS 23.502 [3] and TS 23.401 [26]. The UE provides an indication that it supports Request Type flag "handover" for PDN connectivity request during the attach procedure as described in clause 5.3.2.1 of TS 23.401 [26] and during initial Registration and mobility Registration Update in 5GC.

NOTE 1:
The UE support of Request Type flag "handover" for PDN connectivity request during the attach procedure is needed for IP address preservation in the case of interworking without N26.

This indication is valid for the entire Registered PLMN and for PLMNs equivalent to the Registered PLMN. The same indication is provided to all UEs served by the same PLMN. UEs that operate in interworking without N26 may use this indication to decide whether to register early in the target system. UEs that only support single registration mode may use this indication as described in clause 5.17.2.3.2. UE that support dual registration mode uses this indication as described in clause 5.17.2.3.3.

Interworking procedures without N26 interface use the following two features:

1.
When UE performs Initial Attach in EPC (with or without "Handover" indication in PDN CONNECTIVITY Request message) and indicates that it is moving from 5GC, the MME includes an indication to the HSS+UDM that registration of an AMF at the HSS+UDM, if any, shall not be cancelled. If HSS+UDM supports simultaneous registration of both MME and AMF, this results in HSS+UDM not cancelling the registration of AMF, if any.

2.
When UE performs Initial Registration in 5GC and indicates that it is moving from EPC, the AMF includes an indication to the HSS+UDM that registration of an MME at the HSS+UDM, if any, shall not be cancelled. If HSS+UDM supports simultaneous registration of both MME and AMF, this results in HSS+UDM not cancelling the registration of MME, if any.

To support mobility both for single and dual registration mode UEs, the following also are supported by the network:

3.
When PDU Session are created in 5GC, the PGW-C+SMF updates its information along with DNN in the HSS+UDM.

4.
The HSS+UDM provides the information about dynamically allocated PGW-C+SMF and APN/DNN information to the target CN network. If there are multiple PGW-C+SMF serving the UE for the same DNN in 5GS, the HSS+UDM selects FQDN of one of them according to operator's policy and provides it together with the associated APN to the MME.
5.
When PDN connections are created in EPC, the MME stores the PGW-C+SMF and APN information in the HSS+UDM.

NOTE 2:
Items 3, 4 and 5 are also supported in networks that support interworking with N26 procedures. This enables a VPLMN that does not deploy N26 interface to provide IP address preservation to roamed-in single-registration mode UEs from a HPLMN that only supports interworking with N26 procedures.

When the network serving the UE supports 5GS-EPS interworking procedures without N26 interface, the SMF shall not provide the UEs with mapped target system parameters of the target system when UE is in the source network.

When an AMF in a serving PLMN that does not support 5GS-EPS interworking procedures with N26 interface receives a request to allocate an EBI(s) for a QoS Flow(s) from a PGW-C+SMF, it shall not provide the EBI(s) but reject the EBI allocation request with a specific rejection cause. This is considered an explicit indication by SMF that 5GS-EPS interworking procedures with N26 interface are not supported in the serving PLMN.

A UE that operates in dual registration mode ignores any received mapped target system parameters (e.g. QoS parameters, bearer IDs/QFI, PDU Session ID, etc.).
* * * Third Change * * *
5.17.x
Interworking with EPS in presence of multiple PDU Sessions 
5.17.x.1
Multiple PDU Sessions associated with the same DNN
A UE may establish multiple PDU Sessions associated with the same DNN.  Multiple PDU Sessions associated with the same DNN may be established over 3GPP access with the same S-NSSAI or different S-NSSAIs, supporting interworking with N26 or without N26. In the case of different S-NSSAIs, the AMF selects different SMFs. Multiple PDU Sessions may also be established over both 3GPP access, and non-3GPP access in the same PLMN as 3GPP access or a different PLMN from 3GPP access. In the case of different PLMN, different AMFs will be selected for the PDU Sessions.

When the AMF selects different SMFs for the multiple PDU Sessions associated with the same DNN, the AMF determines from which PGW-C+SMF the PDU session(s) can support EPS interworking for each DNN.

When different AMFs are selected for the multiple PDU Sessions associated with the same DNN, multiple FQDNs of PGW-C may be associated with the same DNN in the HSS+UDM (e.g. when one PDU Session is over 3GPP access supporting interworking without N26, and another PDU Session via non-3GPP access in a different PLMN which also support EPS interworking). At moblility to EPS, the HSS+UDM needs to select one FQDN of PGW (e.g. based on operator policy), and then provides it to the MME for Attach with handover or UE requested PDN connectivity with handover as specified in TS 23.401 [26]. 

* * * End of Change * * *
