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***** 1st Change *****
4.11.1.4.1
EPS bearer ID allocation
Following procedures are updated to allocate EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s) and provide the EPS bearer ID(s) to the NG-RAN:

-
UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout (clause 4.3.2.2.1).

-
UE requested PDU Session Establishment (Home-routed Roaming (clause 4.3.2.2.2).

-
UE or network requested PDU Session Modification (non-roaming and roaming with local breakout) (clause 4.3.3.2).

-
UE or network requested PDU Session Modification (home-routed roaming) (clause 4.3.3.3).
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Figure 4.3.2.2.2-1         steps 1-11      or

Figure 4.3.2.2.1-1        steps 1-9        or

Figure 4.3.3.3-1           steps 1-2

Figure 4.3.3.2-1            steps 1-2        or

2.Namf_Communication_EBIAssignment Request
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(Non-roaming and Roaming with Local Breakout) 
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UE or network requested PDU session modification 
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Figure 4.3.2.2.2-1         steps 15-23    or

Figure 4.3.2.2.1-1        steps 12-20     or

Figure 4.3.3.3-1           steps 5-17

Figure 4.3.3.2-1            steps 4-12        or

PGW-C+SMF
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6. (if EBI release)

Network requested PDU session modification (non-roaming 
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roaming) 

Figure 4.3.3.3-1           steps 1a-16

Figure 4.3.3.2-1            steps 1a-12        or

9a. Namf_Communication_N1N2MessageTransfer 

8. N4 Session Establishment 

V-SMF

9c. Namf_Communication_N1N2MessageTransfer 

9b. Nsmf_PDUSession_Create Response (establishment/

Nsmf_PDUSession_Update Request (modification)

Home-routed roaming

Non-roaming or LBO


Figure 4.11.1.4.1-1: Procedures for EPS bearer ID allocation
1.
Procedure as listed in this step is initiated as specified in the relevant clauses of this specification. The relevant steps of the procedure as specified in the figure above are executed.
2.
If the PGW-C+SMF (or H-SMF in case of home routed case), determines, e.g. based on operator policies, S-NSSAI, that EPS bearer ID(s) needs to be assigned to the QoS flow(s) in the PDU Session, PGW-C+SMF invokes Namf_Communication_EBIAssignment Request (PDU Session ID, ARP list) (via V-SMF Nsmf_ PDUSession_Update in case of home routed case). When V-SMF receives Nsmf_PDUSession_Update request from H-SMF for EPS bearer ID allocation request, V-SMF needs to invoke Namf_Communication_EBIAssignment Request (PDU Session ID, ARP list). If the PGW-C+SMF (or H-SMF in case of home-routed roaming) serves multiple PDU sessions for the same DNN but different S-NSSAIs for a UE then the SMF shall only request EBIs for PDU sessions served by a common UPF (PSA). In case different UPF (PSA) are serving those PDU sessions, then the SMF chooses one of the UPF (PSA) for this determination based on operator policy.

Steps 3 to 6 apply only when AMF needs to revoke EBI previously allocated for an UE in order to serve a new SMF request of EBI for the same UE.
3.
[Conditional] If the AMF has no available EBIs,  or the EBI(s) are to be allocated to the QoS flow(s) in the PDU session to the same DNN but different SMF as indicated in step 7, the AMF may revoke an EBI that was assigned to QoS flow(s) based on the ARP(s) and S-NSSAI stored during PDU Session establishment, EBIs information in the UE context and local policies. If an assigned EBI is to be revoked, the AMF invokes Nsmf_PDUSession_UpdateSMContext (EBI(s) to be revoked) to request the related SMF (called "SMF serving the released resources") to release the mapped EPS QoS parameters corresponding to the EBI to be revoked. When the SMF receives the request to revoke EBI(s), if all EBI(s) of the QoS flow(s) in one PDU Session have been revoked, the SMF invokes Nudm_UECM_Update request to request the UDM to remove the "Intersystem PDU Session continuity support" indication for the indicated PDU Session. The SMF shall not confirm to AMF the revocation until the response from UDM+HSS acknowledge the indication has been successfully removed. The AMF stores the association of the assigned EBI, ARP pair to the corresponding PDU Session ID and SMF address.
4.
The "SMF serving the released resources" that receives the request in step 3 shall invoke Namf_Communication_N1N2Message Transfer (N2 SM information (PDU Session ID, EBI(s) to be revoked), N1 SM container (PDU Session Modification Command (PDU Session ID, EBI(s) to be revoked))) to inform the (R)AN and the UE to remove the mapped EPS QoS parameters corresponding to the EBI(s) to be revoked. In home routed roaming scenario, the H-SMF includes EBI(s) to be revoked to V-SMF to inform V-SMF to remove the mapped EPS bearer context corresponding to the EBI(s) to be revoked.
NOTE 1:
The SMF can also decide to remove the QoS flow if it is not acceptable to continue the service when no corresponding EPS QoS parameters can be assigned.

The "SMF serving the released resources" requests the PGW-U+UPF to release N4 Session corresponding to the revoked EBI(s).


In home routed roaming case, the V-SMF starts a VPLMN initiated QoS modification for the PDU Session and the Namf_Communication_N1N2Message Transfer is invoked by the V-SMF based on the corresponding QoS modification message received from H-SMF.

5.
If the UE is in CM-CONNECTED state, the AMF sends N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) Message to the (R)AN.

If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and step 5-6 are skipped. When the UE is reachable, e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
6.
The rest steps of the procedure are executed as specified in the figure above.
7
If the AMF successfully assigns EBI(s), it responds with the assigned EBI(s). Otherwise, it responds with a cause indicating EBI assignment failure.


If a PDU Session from another SMF already exists towards the same DNN, the AMF either rejects the EBI assignment request, or revokes the EBI(s) from the existing PDU Session(s) to the same DNN but different SMF. The AMF makes the decision based on the operator policy.

NOTE 2:
The above applies only when the S-NSSAI(s) for the PDU Sessions are different, otherwise the same SMF is selected for PDU Sessions to the same DNN.

8.
The PGW-C+SMF sends an N4 Session Establishment Request/modification to the PGW-U+UPF.


For home routed roaming scenario, if the EBI is assigned successfully, the PGW-C+SMF prepares the CN Tunnel Info for each EPS bearer. If the CN Tunnel info is allocated by the PGW-C+SMF, the PGW-U tunnel info for the EPS bearer may be provided to PGW-U+UPF. If the CN Tunnel info is allocated by PGW-U+UPF, the PGW-U+UPF sends the PGW-U tunnel info for the EPS bearer to the PGW-C+SMF.

NOTE 3:
In the home routed roaming scenario the PGW-C+SMF prepares the CN Tunnel Info for each EPS bearer and provide it to V-SMF. Thus when the UE move to EPC network, the V-SMF does not need interact with the PGW-C+SMF to get the EPS bearer context(s).

NOTE 4:
If the CN Tunnel info is allocated by the PGW-C+SMF and not provided to PGW-U+UPF at PDU Session establishment, when the UE moves to the target RAT the PGW-U+UPF cannot receive UL data until the PGW-C+SMF has provided the Tunnel Info to the PGW-U+UPF in N4 Session Modification. This causes a short interruption to the UL data during the intersystem handover execution.

9.
[Conditional] If the PGW-C+SMF that invoked Namf_Communication_EBIAssignment Request receives any EBI(s) from the AMF, it needs to include the received EBI(s) into both the mapped EPS bearer context and the corresponding QoS Flow(s) to be sent to the UE in the N1 SM container. PGW-C+SMF also includes the mapping between the received EBI(s) and QFI(s) into the N2 SM information to be sent to the NG-RAN. In home routed roaming scenario, the PGW-C+SMF generates EPS bearer context which includes PGW-C control plane tunnel information of the PDN connection corresponding to the PDU session (in case of PDU session establishment procedure), EBI for each EPS bearer, PGW-U tunnel information for each EPS bearer, and EPS QoS parameters for each EPS bearer, and sends it to V-SMF via Nsmf_PDUSession_Create Response in case of PDU Session Establishment, or via Nsmf_PDUSession_Update Request in case of PDU Session Modification, toward the V-SMF. The V-SMF stores the EPS bearer context.
10.
The EPS Bearer ID(s) is sent to the UE and NG-RAN. The relevant steps of the procedure as specified in the figure above are executed.

If EBI(s) have been allocated to the QoS flow(s) and none of the QoS flow(s) within the same PDU Session have been allocated EBI(s) before, the SMF updates the UDM by invoking Nudm_UECM_Update request(SUPI, PDU Session ID, Intersystem PDU Session continuity support). The UDM associate the Intersystem PDU Session continuity support indication with the indicated PDU session. 
***** 2st  Change *****
4.11.1.5.3
Tracking Area Update

The following changes are applied to clause 5.3.3.1 (Tracking area update procedure with Serving GW change) in TS 23.401 [13]:

-
Step 2: UE shall include EPS GUTI that is mapped from 5G-GUTI following the mapping rules specified in TS 23.501 [2]. The UE indicates that it is moving from 5GC. The UE integrity protects the TAU request message using the 5G security context.

-
Step 5 and message Context Response may include new information Return preferred.


Return preferred is an indication by the AMF of a preferred return of the UE to the last used 5GS PLMN at a later access change to a 5GS shared network.


The MME may store the last used 5GS PLMN ID in UE's MM Context.


The MME may provide E-UTRAN with a Handover Restriction List taking into account the last used 5GS PLMN ID and the Return Preferred indication. The Handover Restriction List contains a list of PLMN IDs as specified by TS 23.251 [35].

-
Step 13 and HSS use of Cancel Location


The HSS/UDM de-register any old AMF node by sending an Nudm_UECM_DeregistrationNotification service operation to the registered AMF for 3GPP access. The registered AMF for 3GPP access initiates AM Policy Association Termination procedure as defined in clause 4.16.3.2.
-
Step 17: The MME may provide the eNodeB with a PLMN list as part of the TAU procedeure execution and the procedure signaling from MME to eNodeB. The Handover Restriction List contain a list of PLMN IDs as specified by TS 23.251 [35] clause 5.2a for eNodeB functions.


The subscription profile the MME receives from HSS+UDM includes per DNN/APN at most one PGW-C+SMF ID as described in in clause 5.17.2.1 in TS 23.501 [2].
-
Step 20 and MME processing of the partial Tracking Area Update (TAU) procedure.


The MME may use an indication Return preferred from Context Response at step 6 when deciding the PLMN list content.


The MME may provide the eNodeB with a PLMN list. The Handover Restriction List contains a list of PLMN IDs as specified by TS 23.501 [2].

***** 3rd Change *****
4.11.2.2
5GS to EPS Mobility

The following procedure is used by UEs in single-registration or dual registration mode on mobility from 5GS to EPS.
In the case of network sharing the UE selects the target PLMN ID according to clause 5.18.3 of TS 23.501 [2].
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Figure 4.11.2.2-1: Mobility procedure from 5GS to EPS without N26 interface

The UE operating in single-registration mode can start the procedure from Step 1 or Step 5. The UE operating in dual-registration mode starts the procedure from Step 5.

NOTE:
The network has indicated the " Interworking without N26" to the UE. To support IP address preservation, the UE in single-registration mode starts the procedure from Step 5. If the UE in single-registration mode starts the procedure from Step 1, the IP address preservation is not provided.

0.
UE is registered in 5GS.

1.
Step 1 as in clause 5.3.3.1 (Tracking Area Update) in TS 23.401 [13].

2.
Step 2 as in clause 5.3.3.1 (Tracking Area Update) in TS 23.401 [13] with the following modifications:


The UE shall provide a EPS-GUTI that is mapped from the 5G-GUTI following the mapping rules specified in TS 23.501 [2]. The UE indicates that it is moving from 5GC.

3.
Step 3 as in clause 5.3.3.1 (Tracking Area Update) in TS 23.401 [13].

4.
If the MME determined that the old node is an AMF based on UE's GUTI mapped from 5G-GUTI and the MME is configured to support 5GS-EPS interworking without N26 procedure, the MME sends a TAU Reject to the UE.

5.
Step 1 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13] with the modifications captured in clause 4.11.2.4.1.

6.
Step 2 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13].

7.
Steps 4-7 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13], with the modifications captured in clause 4.11.2.4.1.
8.
Step 8 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13], with the modifications captured in clause 4.11.2.4.1.
9.
Step 11 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13], with the following modifications:


The subscription profile the MME receives from HSS+UDM includes per DNN/APN at most one PGW-C+SMF ID  as described in in clause 5.17.2.1 in TS 23.501 [2].

10.
Steps 12-24 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13], with the modifications as described in clause 4.11.2.4.1.
11.
Step 25 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13].

12.
Step 26 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401 [13].

13.
If the UE has remaining PDU Sessions in 5GS which it wants to transfer to EPS and maintain the same IP address/prefix, the UE performs the UE requested PDN Connectivity Procedure as specified in TS 23.401 [13] clause 5.10.2 and sets the Request Type to "handover" in Step 1 of the procedure. UE provides an APN and the PDU Session ID corresponding to the PDU Session it wants to transfer to EPS. The UE provides the PDU Session ID in PCO as described in clause 4.11.1.1.


UEs in single-registration mode performs this step for each PDU Session immediately after completing the E-UTRAN Initial Attach procedure. UEs in dual-registration mode may perform this step any time after the completing of E-UTRAN Initial Attach procedure. Also, UEs in dual-registration mode may perform this step only for a subset of PDU Sessions.


The MME determines the PGW-C+SMF address for the Create Session Request based on the APN received from the UE and the subscription profile received from the HSS+UDM in Step 9 or when the HSS+UDM notifies the MME for the new PGW-C+SMF ID in the updated subscription profile.

The PGW-C+SMF uses the PDU Session ID to correlate the transferred PDN connection with the PDU Session in 5GC.

As a result of the procedure the PGW-U+UPF starts routing DL data packets to the Serving GW for the default and any dedicated EPS bearers established for this PDN connection.
14.
The PGW-C+SMF initiates release of the PDU Session(s) in 5GS transferred to EPS as specified in clause 4.3.4.2.
***** 4th Change *****
5.2.3.2.5
Nudm_UECM_Update service operation
Service operation name: Nudm_UECM_Update.
Description: Consumer updates some UE related information (e.g. UE capabilities).
Inputs, Required: NF ID, SUPI, NF type, UE context information.

For the UE context information the SMF may request the UDM to associate the "Intersystem PDU Session continuity support" indication with the indicated PDU session or remove that indication. 
Inputs, Optional: None.
Outputs, Required: Result Indication.
Outputs, Optional: None.
***** End of Changes *****
3GPP


UE
AMF
PGW-C+SMF
PGW-U+UPF

1. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout)
UE requested PDU Session Establishment (Home-routed Roaming)
UE or network requested PDU session modification (non-roaming and roaming with local breakout)
UE or network requested PDU session modification (home-routed roaming)
Figure 4.3.2.2.2-1         steps 1-11      or
Figure 4.3.2.2.1-1        steps 1-9        or
Figure 4.3.3.3-1           steps 1-2
Figure 4.3.3.2-1            steps 1-2        or
2.Namf_Communication_EBIAssignment Request

10. UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout)
UE requested PDU Session Establishment (Home-routed Roaming)
UE or network requested PDU session modification (non-roaming and roaming with local breakout)
UE or network requested PDU session modification (home-routed roaming)
Figure 4.3.2.2.2-1         steps 15-23    or
Figure 4.3.2.2.1-1        steps 12-20     or
Figure 4.3.3.3-1           steps 5-17
Figure 4.3.3.2-1            steps 4-12        or
PGW-C+SMF
3. Nsmf_PDUSession_Update SM Context
7.Namf_Communication_EBIAssignment Response
(R)AN
4. Namf_Communication_N1N2MessageTransfer
5. N2 PDU Session Request

6. (if EBI release)
Network requested PDU session modification (non-roaming and roaming with local breakout)
Network requested PDU session modification (home-routed roaming)
Figure 4.3.3.3-1           steps 1a-16
Figure 4.3.3.2-1            steps 1a-12        or
9a. Namf_Communication_N1N2MessageTransfer
8. N4 Session Establishment
V-SMF
9c. Namf_Communication_N1N2MessageTransfer
9b. Nsmf_PDUSession_Create Response (establishment/Nsmf_PDUSession_Update Request (modification)
Home-routed roaming
Non-roaming or LBO
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14. PGW-C+SMF initiates release for transferred PDU Session
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