SA WG2 Temporary Document

Page 3

SA WG2 Meeting #151e
S2-2204121
Elbonia, May 16 – May 20, 2022
 
Source:
vivo
Title:
Solution for the KI#1: Support edge computing in Roaming
Document for:
Approval

Agenda Item:
9.11
Work Item / Release:
FS_EDGE_Ph2 / Rel-18
Abstract: This contribution introduces a solution of supporting edge computing in Roaming. 
1. Discussion
This is the solution propose to solve the problem of supporting edge computing in roaming. 
2. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-48.
* * * * First change * * * *

6.0
Mapping of Solutions to Key Issues

The solutions in clause 6 can apply to one or more key issues described in clause 5 of this report. Table 6.0-1 describes the relationship between solutions and key issues.

Editor's note:
The table below will be updated with actual content when generating the TR with approved contributions. Page number is automatically updated to ease reference (ctrl-left click to reach the solution).
Table 6.0-1: Solution-Key issue matrix
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* * * * End of change* * * *

* * * * Second change, all new texts* * * *

6.X
Solution to Key Issue 1: Support edge computing in Roaming
6.X.1
Description
6.X.1.1
General
When the UE powers on in visited PLMN and doesn’t have initial registration, the following procedures are performed: 
-
When the UE registers in the visited PLMN, the updated URSP rules is provided by H-PCF via V-PCF. In the updated URSP rules, the EAS IP address which located in the visited PLMN is included, and the URSP rules can trigger to establish an LBO session or apply the application traffic which connects to EAS in visited PLMN by LBO PDU session. 
-
If the URSP rules in visited PLMN doesn’t updated timely, or the URSP rules related to EAS in visited PLMN doesn’t exists, the UE should establish the PDU session either LBO PDU session or HR PDU session. And the UE should be configured with the DNS server in visited PLMN scenarios and triggers the DNS query of FQDN. 
In the LBO PDU session, the V-SMF delivers the DNS server IP address to UE via NAS messages. And for the HR session, the H-SMF is responsible for configuring the DNS server IP address to UE via NAS messages. 
In the LBO PDU session, the UE can connect to EAS in visited PLMN via visited local PSA. But for the HR session, after DNS server responses with the DNS response, the home PLMN should trigger a UL CL insertion for the local breakout session to offload the UE traffic to visited EAS.
6.X.1.2
ECS configuration information Configuration Information configuration in UE
To support EDGEAPP in SA6, the UE in visited PLMN should receive the ECS configuration information Configuration Information. 
When UE in LBO session, the V-SMF recovers the UE subscription data in UDM and delivers the ECS configuration information to UE in ePCO. 
When UE in HR session, the H-SMF checks the UE subscription in UDM and recovers the ECS configuration information. After that, the H-SMF delivers the ECS configuration information to V-SMF, and the V-SMF delivers the ECS configuration information to UE in ePCO. 

All of the ECS configuration information above should be recovered per-VPLMN ID.
Also, in order to support to establish the LBO session to ECS, the 5GC can also support to distribute the updated URSP rules to UE. When UE has the traffic towards ECS in visited PLMN, the URSP rules with ECS configuration information can trigger an LBO PDU session establishment or apply the traffic to LBO session.
6.X.2
Procedure
6.X.2.1
Procedure 1: UE registers in VPLMN and URSP rules updated timely
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Figure 6.X.2-1: UE registers in VPLMN and URSP rules updated timely
1.
UE powers on in roaming PLMN initially.
2.
The UE registers into the visiting PLMN, and the URSP rules are delivered from 5GC to UE timely. Some of the URSP rules which related to the EAS located in VPLMN and ECS are provided by 5GC. 
3.
The application on UE has the traffic to be sent to EAS 1, and the UE uses the URSP rules to trigger a new LBO PDU session establishment. 
4.
UE triggers to establish an LBO PDU session with the parameters that provided by the RSD in URSP rules which the URSP rules is related to EAS l located in VPLMN. 
5.
During the LBO PDU session establishment procedure, the V-SMF is responsible for selecting local DNS server (e.g.: V-EASDF) for UE in VPLMN. Also, the V-SMF should recover the UE subscription data from UDM to obtain the ECS configuration information. Each ECS configuration information is associated with the visiting PLMN ID. The related UPF should be configured with the routing rules to route the UE DNS query to local DNS server. Also, the V-SMF should authorize in UDM that whether the UE can consume the EASDF to discovery the EAS in VPLMN.
6.
The V-SMF delivers the local DNS server IP address and ECS configuration information to UE in ePCO via DL NAS messages. 

7.
The IP connection between UE and EAS 1 is established. 

8.
For EAS 2 deployed in VPLMN, if there is no such URSP rules related to EAS 2 in UE, the UE can only receive the FQDN related to EAS 2 to trigger DNS query towards the local DNS server received from V-SMF via ePCO in step 7. 

9.
The DNS query is routed to local DNS server via local PSA in VPLMN. If the V-EASDF is selected for the UE in VPLMN, the V-EASDF should use the R17 mechanism to apply the DNS message handling rules to DNS query. 

10.
The UE receives the DNS response from local DNS server. 

11.
The IP connection between UE and EAS 2 is established. 

6.X.2.2
Procedure 2: UE registers in VPLMN and URSP rules are not updated timely
If the UE registers to 5GS and the URSP rules which related to the EAS deployed in VPLMN not timely, and the UE has the DNN, S-NSSAI in VPLMN, the UE can only establish an LBO PDU session with the DNN, S-NSSAI in VPLMN. 
And during the LBO PDU session establishment, the V-SMF delivers the local DNS server IP address and ECS configuration information to UE in ePCO via DL NAS messages. UE triggers the DNS query to local DNS server with the FQDN, and the local DNS server responses with the EAS IP address.
The overall procedures are similar to the procedure 1 from step 4 to 11 without step 7. 
6.X.2.3
Procedure 3: HR session to support Edge computing
If the UE registers to 5GS and the URSP rules which related to the EAS deployed in VPLMN not timely, and the UE doesn’t have the DNN, S-NSSAI in VPLMN, the UE can only establish an HR PDU session with the DNN, S-NSSAI in HPLMN. And, during the HR session, the edge computing features can be guaranteed. 


[image: image2.emf]
Figure 6.X.2.3-1: HR session to support Edge computing

The overall procedure in Figure 6.X.2.3-1 are similar as the procedure in Figure 4.3.2.2.2-1 of TS 23.502[x]. But with the following changes and differences: 

12.
The H-SMF recovers the subscription data in UDM. The subscription data includes two parts. The first one is, whether the UE is authorized for the edge computing service in VPLMN. Some of the traffic should be offloaded in VPLMN, not re-routed to the HPLMN. The second one is, the H-SMF recovers the ECS configuration information from UDM, per-VPLMN. 
14.
H-SMF selects the H-EASDF for the UE.
15-18.
Due to the H-SMF should configure the baseline DNS pattern in the H-EASDF or the DNS handling rules, the EDI is required. But the EDI related to VPLMN is stored in V-UDR and the H-SMF should recover the EDI in VPLMN. 


The H-SMF triggers the V-NEF discovery to h-NRF using the Nnrf_NFDiscovery_Request, and the H-NRF invokes the Nnrf_NFDiscovery_Request service to vNRF. The association between h-NRF and v-NRF are referred to procedure Figure 4.3.2.2.3.3-1 of TS 23.502. The vNRF responses with the IP address of V-NEF to h-NRF, to H-SMF. 

19-23.
After the V-NEF is discovered, the H-SMF subscribes or gets the EDI from V-UDR via V-NEF. These procedures are similar as the procedure in TS 23.548[x]. 
24-25.
After the recovering the EDI from VPLMN, the H-SMF configures the baseline DNS pattern towards H-EASDF. 

29.
The H-SMF configures the routing rules in H-UPF to route the UE DNS query towards H-EASDF. 

31.
The H-SMF responses to V-SMF with Nsmf_PDUSession_Create response. In the response, the ECS configuration information and H-EASDF IP address are included. 

6.X.2.4
Procedure 4: When UE moving into VPLMN and the original EC-session are impacted
For the situation when UE move into the VPLMN and the original EC-session will be influenced. And the UE should re-discovery another EAS from the DNS procedure. 
In order to not stop the traffic and business, the UE should discover a new EAS and performs the EAS relocation procedure.
The details of procedure are listed below: 

[image: image3.emf]UE RAN AMF V-PCF V-UPF V-SMF V-EASDF V-PSA EAS 1 H-UPF H-SMF H-EASDF UDM

1. UE roaming to 

VPLMN

EAS 2

2. HR session

Uplink data 

Uplink data

（

via local PSA

）

Uplink data  Uplink data

（

via local PSA

）

3a. NAS indication to refresh the DNS cache and DNS rediscovery

4. DNS  cache is clear

6. EAS relocation

Uplink data 

Downlink data

3a. NAS indication to refresh the DNS cache and DNS rediscovery

3b. The IP of session is 

changed


Figure 6.X.2.4-1: EAS relocation from EAS in HPLMN to VPLMN

1.
The UE is the status of roaming in VPLMN, and the original EC-session to EAS in HPLMN are influenced. 

2.
The HR session is established to continue the old EC-session to EAS in HPLMN. 

3a.
The 5GC triggers an indication to UE to refresh the DNS cache that the old cache stored in HPLMN are not needed. 

3b.
If the HR session changes the IP address of PDU session, the UE refreshes the DNS cache stored in HPLMN.  

4.
The DNS cache is cleared or refreshed.  

5.
The UE triggers a new DNS query with the FQDN towards the local DNS server or H-EASDF.  

6.
The old EAS deployed in HPLMN relocates to the new EAS located in VPLMN.  

6.X.3
Impacts on services, entities and interfaces

Editor's note:
This clause lists impacts to services and interfaces.
H-SMF:
-
Recover the EDI from V-UDR via V-NEF.

UDM:
-
Stores the ECS configuration information by PLMN basis.

* * * * End of changes * * * *[image: image4.png]
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UE
RAN
AMF
V-UDR
V-UPF
V-SMF
V-NEF
V-PSA
V-NRF
H-UPF
H-SMF
H-NRF
UDM
1. UE power on
2.  UE registers
3. UE has DNN, S-NSSAI from HPLMN
4. PDU session establishment request（HR session）
5. SMF selection
6. Nsmf_PDUSession_CreateSMContext Request
7. Nsmf_PDUSession_CreateSMContext Response
8. UPF selection
9. N4 request
10. N4 response
11. Nsmf_PDUSession_Create Request
12. Subscription recovery（ECS address, whether in VPLMN the EC feature is supported）
13. PDU session Authentication/Authorization
26. PCF selection
27. SM policy association establishment or modification
28. UPF selection
29. N4 request
30. N4 response
31. Nsmf_PDUSession_Create Response（ECS address, H-EASDF IP address）
32. N4 request
33. N4 response
34. Namf_Communication_N1N2MessageTransfer

35. N2 PDU session request
36. RRC reconfiguration
37. ACK
38. Nsmf_PDUSession_UpdateSMContext Request
39. N4 request
40. N4 response
41. Nsmf_PDUSession_UpdateSMContext Response
Uplink data
Uplink data
Uplink data
Downlink data
Downlink data
Downlink data
H-EASDF
15.Nnrf_NFDiscovery_Request
16.Nnrf_NFDiscovery_Request
17.Nnrf_NFDiscovery_Response
18.Nnrf_NFDiscovery_Response
19. Nnef_EASDeployment_Subscribe Request/Nnef_EASDeployment_Get Request
21. Nudr_DM_Subscribe (EAS Deployment information)
20. Nnef_EASDeployment_Subscribe Response/Nnef_EASDeployment_Get Response
22. Nudr_DM_Notify (EAS Deployment information)
23. Nnef_EASDeployment_Notify
24. Neasdf_BaselineDNSPattern_Create Request
25. Neasdf_BaselineDNSPattern_Create Response
14. H-EASDF selection
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4. PDU session establishment procedure（LBO session）
5. V-SMF select V-EASDF
6. NAS Procedure to deliver DNS server IP address to UE in roaming
7. UE applies application traffic which from EAS 1 to LBO PDU session

8. DNS Query（EAS 2 FQDN）
EAS 1
EAS 2
9. Same procedure as in R17 for DNS handling rules
10. DNS response（EAS 2 IP address）
11.  Application traffic to EAS 2

1.  UE power on  in visiting PLMN
2.  UE triggers register procedure; 5GC delivers the URSP rules to UE timly
3. UE has traffic to be sent to EAS 1 and the URSP rules related to EAS 1 is existing in UE; No LBO session



