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1. Background

Non-3GPP/ePDG (with no S6b) to 3GPP/MME Handover
Clause 12.1.4 in TS 23.402 shows how HSS needs to communicate with MME when the 3GPP AAA Server sends an Update PDN GW Identity Request to HSS and MME is registered in the HSS for the same UE. MME will store the PDN GW identity for the ePDG access in the PDN subscription context.




Clause 8.6.1.1 in TS 23.402 describes the procedures for Handover from Untrusted Non-3GPP IP Access with GTP on S2b to 3GPP Access on LTE. Clause 8.6.1.1 refers to clause 8.2.1.1 for steps 2-17.
Now, clause 8.2.1.1 step 5 indicates:
“5)	After successful authentication, the MME may perform location update procedure and subscriber data retrieval from the HSS as specified in TS 23.401 [4]. Since the Request Type is "Handover", the PDN GW identity conveyed to the MME will be stored in PDN subscription context. The MME receives information on the PDNs the UE is connected to over the non-3GPP access in the Subscriber Data obtained from the HSS.”
It indicates that MME MAY NOT perform location update procedure and subscriber data retrieval from the HSS (e.g. if there is an existing PDN connection on EPC/MME) and will use the PDN GW information stored in the PDN subscription context to select the PGW for the PDU connection that is being handed over to LTE/MME.

3GPP TS 23.502 (Clause 4.11.4.3.6) has specified that Use of N10 interface instead of S6b is possible for a PDN connection over EPC/ePDG. If N10 interface is used instead of S6b, steps 1,2 in the above figure would be replaced with interaction between SMF and UDM (steps 1a, 2a) as shown below:
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[Observation-1] There is no notification from UDM to HSS when a PDN connection is established over ePDG and N10. Consequently, steps 3a, 4a are not executed and MME is not updated with the SMF (PGW) Identity of the PDN Connection established over non-3GPP/ePDG access.

Problem -1: In case of a handover from non-3GPP/ePDG access to 3GPP/MME access, if the UE is already registered over 3GPP/MME, MME will not perform location update procedure and subscriber data retrieval from the HSS. Thus, MME will not have the SMF (PGW) information for the PDN connection that is being handed over.  This will result in failure of the Handover from Non-3GPP/ePDG Access to 3GPP/MME Access.

3GPP TS 23.502 (Clause 4.11.4.3.6) also specifies that if N10 is used instead of S6b for EPC/ePDG access, an indication is sent by SMF to UDM on Nudm_UECM_Registration Request indicating ePDG access. It is stated-
“The indication of access from ePDG is forwarded on the interface between UDM and HSS.”
Stage 2 specifications were updated for this so that HSS does not notify ePDG redundantly (ePDH already knows which PGW is used for the session) about SMF (PGW) Identity of the PDN Connection. This is shown in the figure below:
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[Observation-2] There is no notification from UDM to HSS when a PDN connection is established over ePDG and N10 to carry the “The indication of access from ePDG”.

Problem -2: There is as such no problem in this case, since UDM does not notify HSS, HSS cannot notify ePDG via AAA server about SMF (PGW) information for the PDN connection.

Non-3GPP/N3IWF to LTE/MME Handover
3GPP TS 23.501, 23.502 have specified support of untrusted non-3GPP access over N3IWF. The interaction with UDM during a PDU Session Establishment (Steps 1a, 2a) on 5GC/N3IWF is shown below:
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[Observation-3] There is no notification from UDM to HSS when a PDN connection is established over Non-3GPP access/N3IWF. Consequently, steps 3a, 4a are not executed and MME is not updated with the SMF (PGW) Identity of the PDU Session established over non-3GPP/ N3IWF access.

Problem -3: In case of a handover from non-3GPP/ N3IWF access to 3GPP/MME access, if the UE is already registered over 3GPP/MME, MME will not perform location update procedure and subscriber data retrieval from the HSS. Thus, MME will not have the SMF (PGW) information for the PDN connection that is being handed over.  This will result in failure of the Handover from Non-3GPP/ N3IWF Access to 3GPP/MME Access.

3GPP/AMF non-3GPP/ePDG Handover
Clause 12.1.5 in TS 23.402 shows how HSS needs to communicate with ePDG via 3GPP AAA Server when the MME sends a Notify Request to HSS and ePDG/AAA Server. If a 3GPP AAA Server is registered in the HSS for the same UE, the HSS provides the updated APN and PDN GW identity information to the 3GPP AAA Server. It allows the 3GPP AAA Server to update the ePDG/trusted non-3GPP IP access network with the new APN and PGW Identity data.

ePDG/AAA is registered in the HSS for the same UE. MME will store the PDN GW identity for the ePDG access in the PDN subscription context.
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Clause 8.6.2.1 in TS 23.402 describes the procedures for Handover from 3GPP Access on LTE to Untrusted Non-3GPP IP Access with GTP on S2b. Clause 8.6.2.1 refers to clause 8.2.3 for steps 2-4.
Now, clause 8.2.3 indicates:
“For connectivity to multiple PDNs the following applies:
-	If the UE is connected to both 3GPP access and non-3GPP access before the handover of PDN connections to untrusted non-3GPP access is triggered, steps 2 to 9 shall be skipped and the UE shall only perform step 10 for each PDN connection that is being transferred from 3GPP access.”

It indicates that ePDG skips if there is an existing PDN connection on ePDG and will use the PDN GW information stored in the PDN subscription context to select the PGW for the PDN connection that is being handed over to ePDG.

When 3GPP Access is using 5GC instead of EPC, the interactions will be as follows:
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[Observation-4] There is no notification from UDM to HSS when a PDU Session is established over 3GPP Access/5GC. Consequently, steps 3a, 4a and 5a, 6a are not executed and ePDG is not updated with the SMF (PGW) Identity of the PDN Connection established over 3GPP Access/5GC.

Problem -4: In case of a handover from 3GPP Access/5GC to non-3GPP/ePDG access, if the UE is already registered over non-3GPP/ePDG, ePDG will not perform Authentication and Authorization with HSS. Thus, ePDG will not have the SMF (PGW) information for the PDN connection that is being handed over.  This will result in failure of the Handover from 3GPP/5GC Access to Non-3GPP/ePDG Access.

3GPP/AMF 3GPP/MME Handover (Dual Registration)
The scenario described below shows when a UE has a registration/PDN connection over 3GPP/MME access and registers with 3GPP/MME access and establishes a PDU Session on 3GPP/5GC which may be later handed over to 3GPP/MME access.
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[Observation-5] There is no notification from UDM to HSS when a PDU Session is established over 3GPP Access/5GC. Consequently, steps 3a, 4a are not executed and MME is not updated with the SMF (PGW) Identity of the PDN Connection established over 3GPP Access/5GC.

Problem -5: In case of a handover from 3GPP/ AMF access to 3GPP/MME access, if the UE is already registered over 3GPP/MME, MME will not perform location update procedure and subscriber data retrieval from the HSS. Thus, MME will not have the SMF (PGW) information for the PDN connection that is being handed over.  This will result in failure of the Handover from 3GPP/ AMF Access to 3GPP/MME Access.

2. Possible Solutions

Option-1: Define a new service operation Nhss_UECM_SMFRegistration for service Nhss_UECM service and use it to inform HSS with the SMF (PGW) identity when a PDU Session (for non-3GPP/ePDG or non-3GPP/N3IWF or 3GPP/AMF) is registered in UDM.

UDM uses this new service operation to inform HSS about a PDU Session being registered in UDM. The notification carries “The indication of access from ePDG” from UDM to HSS, if the PDN Connection is over EPC/ePDG. This is shown below:
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Now we describe how this solves the problems identified in previous section.

Solution for Problem 1 (Non-3GPP/ePDG (with no S6b) to 3GPP/MME Handover):
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When SMF registers the PDU session with UDM, UDM informs HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is for ePDG access, SMF includes ePDG indication and thus HSS gets the ePDG indication. Steps 3, 4 are executed as expected.

Solution for Problem 2 (ePDG with no S6b):
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When SMF registers the PDU session with UDM, UDM informs HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is for ePDG access, SMF includes ePDG indication and thus HSS gets the ePDG indication. HSS does not notify AAA/ePDG.

Solution for Problem 3 (Non-3GPP/N3IWF to LTE/MME Handover)
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[bookmark: _Hlk31819900]When SMF registers the PDU session with UDM, UDM informs HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is not for ePDG access, SMF does not include ePDG indication and thus HSS does not get the ePDG indication. Steps 3, 4 are executed as expected.

Solution for Problem 4 (3GPP/AMF non-3GPP/ePDG Handover)
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When SMF registers the PDU session with UDM, UDM informs HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is not for ePDG access, SMF does not include ePDG indication and thus HSS does not get the ePDG indication. Steps 3, 4 and 5,6 are executed as expected.

Solution for Problem 5 (3GPP/AMF 3GPP/MME Handover (Dual Registration))

[image: ]

When SMF registers the PDU session with UDM, UDM informs HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is not for ePDG access, SMF does not include ePDG indication and thus HSS does not get the ePDG indication. Steps 3, 4 are executed as expected.

Option-2: Use existing service operations – Nudm_SDM_Subscribe/Nudm_SDM_UnSubscribe/Nudm_SDM_Notification.

When UE registers with HSS (from MMME/AAA with S6a:ULR/SWx:SAR), HSS uses Nudm_SDM_Subscribe service operation to subscribe for notification when a PDU Session (for non-3GPP/ePDG or non-3GPP/N3IWF or 3GPP/AMF) is registered to UDM.
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If subscription exists, UDM uses Nudm_SDM_Notification service operation to notify HSS about a PDU Session being registered in UDM. The notification carries “The indication of access from ePDG” from UDM to HSS, if the PDN Connection is over EPC/ePDG. This is shown below:
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Now we describe how this solves the problems identified in previous section.

Solution for Problem 1 (Non-3GPP/ePDG (with no S6b) to 3GPP/MME Handover):
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When SMF registers the PDU session with UDM, since subscription for notification exists, UDM notifies HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is for ePDG access, SMF includes ePDG indication and thus HSS gets the ePDG indication. Steps 3, 4 are executed as expected.

Solution for Problem 2 (ePDG with no S6b):
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When SMF registers the PDU session with UDM, since subscription for notification exists, UDM notifies HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is for ePDG access, SMF includes ePDG indication and thus HSS gets the ePDG indication. HSS does not notify AAA/ePDG.

Solution for Problem 3 (Non-3GPP/N3IWF to LTE/MME Handover)
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When SMF registers the PDU session with UDM, since subscription for notification exists, UDM notifies HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is not for ePDG access, SMF does not include ePDG indication and thus HSS does not get the ePDG indication. Steps 3, 4 are executed as expected.

Solution for Problem 4 (3GPP/AMF non-3GPP/ePDG Handover)
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When SMF registers the PDU session with UDM, since subscription for notification exists, UDM notifies HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is not for ePDG access, SMF does not include ePDG indication and thus HSS does not get the ePDG indication. Steps 3, 4 and 5,6 are executed as expected.

Solution for Problem 5 (3GPP/AMF 3GPP/MME Handover (Dual Registration))
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When SMF registers the PDU session with UDM, since subscription for notification exists, UDM notifies HSS (steps a, b) about the PGW FQDN used for the PDU Session. Since this is not for ePDG access, SMF does not include ePDG indication and thus HSS does not get the ePDG indication. Steps 3, 4 are executed as expected.


3. Recommendation

Option 2 is recommended, since it is more performance optimized. 

Attached CR: C4-200410.
image2.tiff
.

.

.

.

R

e
.

R





image3.png
ePDG

SMF

AAA

Create Session Request

Create Session Response

UDM

HSS

Nudm_UECM_Registration Request
(PGW FQDN, ePDG Indication)

Nudm_UECM_Registration Response

No Notification from UDM to HSS about
PDU Session Registration over N10





image4.tiff
e

I

.

.

.

.

.

.
I

[

o

.





image5.png
SaSNMIE

3GPP ARA
Sener

Trusted

NonGPP

1P Access/
DG

5. Update AP
SO
Igentty Request

Igentity Ack

Hes

1. Notiy Request

2 Notify Response

3. Update APN and PDN GW
Igentity Request

4 Update APN and PDN GW.
o





image6.png
UE

ngRAN AMF

SMF

PDU Session [Establishment Request

Nsmf_PDUSession_CreateSMContext Request

ubMm HSS

1a. Nudm_UECM_Registration Reque:
(PGW FQDN)

2a. Nudm_UECM_Registration Response

Nsmf_PDUSession_CreateSMContext Response

PDU Session Establishment Response
1<

ePDG

5a. Update APN and
PDN GW Identity Request

6a. Update APN and
PDN GW Identity Ack

No Notification from UDM to HSS about
PDU Session Registration over N10

3a. Update APN and PDN GW Identity Request





image7.png
UE

ngRAN AMF

SMF

PDU Session [Establishment Request

Nsmf_PDUSession_CreateSMContext Request

ubMm

HSS

1a. Nudm_UECM_Registration Reque:
(PGW FQDN)

2a. Nudm_UECM_Registration Response

Nsmf_PDUSession_CreateSMContext Response

PDU Session Establishment Response
1<

No Notification from UDM to HSS about
PDU Session Registration over N10

3a. Insert Subscriber Data





image8.tiff
.

.
B

. - Nhss_UECM_SMFRegistration Request

(PGW FQDN, [ePDG Indication])

~ Nhss_UECM_SMFRegistration Response

.





image9.tiff
.

.

.

.

R

.

.

a) Nhss_UECM_SMFRegistration

(PGW FQDN, ¢PDG Inidcation)
G FON, DO “midcation)

b) Nhss_UECM_SMFRegistration

.

-— - -





image10.png
ePDG

SMF

AAA

Create Session Request

Create Session Response

Nudm_UECM_Registration Request

(PGW F

UubM

HSS

DN, ePDG Indication)

Nudm_

ECM_Registration Response

a) Nhss_UECM_SMFRegistration Request

(PGW FQDN, ePDG Indication)

b) Nhss_UECM_SMFRegistration [Response

Since ePDG Inidcation is received,
HSS does not notify AAA/ePDG





image11.tiff
e

I

.

.

.

.

.

.
I

[

o

a) Nhss UECM_SMFRegistration
(PGW FQDN)

Request

b) Nhss UECM_SMFRegistration

Response

.





image12.png
UE

ngRAN AMF

SMF

PDU Session [Establishment Request

Nsmf_PDUSession_CreateSMContext Request

UubMm HSS

1a. Nudm_UECM_Registration Reque:
(PGW FQDN)

2a. Nudm_UECM_Registration Response

a) Nhss_UECM_SMFRegistration [Request

Nsmf_PDUSession_CreateSMContext Response

PDU Session Establishment Response
1<

ePDG

5. Update APN and
PDN GW Identity Request

6. Update APN and
PDN GW Identity Ack

3. Update APN and PDN GW Identity Request

(PGW FQDN)

b) Nhss_UECM_SMFRegistration [Response





image13.png
ngRAN AMF SMF UubMm HSS

PDU Session [Establishment Request Nsmf_PDUSession_CreateSMContext Request 1a. Nudm_UECM_Registration Reque:
(PGW FQDN)
2a. Nudm_UECM_Registration Response ) Nhss_UECM._SMFRegistration [Request
Nsmf_PDUSession_CreateSMContext Response (PGW FQDN)
PDU Session Establishment Response
1<

b) Nhss_UECM_SMFRegistration [Response

3. Insert Subscriber Data

4. Insert Subscriber Data Ack





image14.tiff
Nudm_SDM_Subscribe Request

I
I

.

.
I

Nudm_SDM_ Subscribe Response





image15.tiff
.

.
B

.

- Nudm_SDM_Notification Request
(PGW FQDN, [ePDG Indication])

- Nudm_SDM_Notification Response

.

.





image16.tiff
.

.

.

.

R

.

.

a) Nudm_SDM_Notification Request

(PGW FQDN, ¢PDG Inidcation)
G FON, DO “midcation)

b) Nudm_SDM_Notification Response

.

-— - O





image17.tiff
.

.

.

.

R

I

Nudm_gECM_Registration .
N

Nudm_qECM_Registration .

a) Nudm_SDM_Notification Requ

(PGW FQDN, ePDG Indication)
(PGW FQDN, ePDG Indication)

b) Nudm_SDM_Notification Resp

st

nse

.
.

.
I





image18.tiff
e

I

.

.

.

.

.

.
I

[

o

a) Nudm_SDM_Notification Requ
(PGW FQDN)

b) Nudm_SDM_Notification Resp

.

st

nse




image19.tiff
e

. .

.

D

.

.

o

.
I

[

.

.

.

a) Nudm_SDM_Notification Requ
(PGW FQDN)

b) Nudm_SDM_Notification Resp

.

st

nse





image20.tiff
e

.

.

.

.

.

.

.
I

[

a) Nudm_SDM_Notification Requ

o

(PGW FQDN)

b) Nudm_SDM_Notification Resp
D e ——

.

st

nse





image1.emf
 

3GPP AAA  Server  

HSS  

1. Update APN and PDN GW  Identity Request    

2. Update APN and PDN GW  Identity Ack    

SGSN/MME  

3. Insert Subscriber Data    

4. Insert Subscriber Data Ack    


oleObject1.bin


2. Update APN and PDN GW Identity Ack











1. Update APN and PDN GW Identity Request











HSS







3GPP AAA Server







SGSN/MME







4. Insert Subscriber Data Ack











3. Insert Subscriber Data
















