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Abstract of the contribution: This document discusses the functional split between HPLMN and VPLMN in the home routed roaming case.
1. Discussion 

This document looks into the roaming interface for the home routed roaming case between two operators that both deploys NG system, and discusses what functionality that resides in the VPLMN vs HPLMN. Regarding MM functions there is an obvious need for them in VPLMN, and this far no MM functions are found needed in HPLMN. When it comes to other functions such as SM, QoS, UP etc, there seems to be a need for part of them in both VPLMN as well as in HPLMN.
Potential roaming interfaces for aspects such as Subscriber Data Management as well as authentication/security related ones are out of scope for this document to keep it more focused. Also roaming aspects of policy control and charging are not fully addressed in the document.
The local breakout roaming case is out of scope for this document, but needs to be investigated as well. 
3GPP TR 23.799 Annex G contains definitions for reference points, but there are not yet any reference points for roaming. It is therefore proposed to define the following roaming interfaces for the home routed roaming case:

NG7:
Reference point between the V-CP and H-CP functions (home routed roaming scenario).
NG8:
Reference point between the V-UP and H-UP functions (home routed roaming scenario).
The final names for the reference points are assumed to be defined in the work for the consolidated architecture.


[image: image1.emf] 

VPLMN  NextGen Core Network  

NG 4  

UE  

RAN  

V - C P   function s  

V - U P   functions  

H PLMN  NextGen Core Network  

DN  

NG 4  

H - C P   functions  

H - U P   functions  

NG 7  

NG 8  

NG 3  

NG 2  

NG 1  


Figure 1: Home routed roaming reference architecture (not all functions shown)
Below shows a division of what functionality that is provided in HPLMN and VPLMN respectively, although the list is not assumed to be complete at this point in time. 
If we then start looking into what functionality that is required in HPLMN and VPLMN, we can start with V-CP functionality:
· MM functionality
· NAS handling for SM, e.g. to make Home CP selection based on PDU type, Data Network name etc. It is assumed that the SM-specific NAS is terminated in VPLMN, while SM parameters are forwarded to HPLMN.
· Selection of HPLMN CP function using DN name, parameters from UE, from SDM as well as provisioned parameters (it is assumed that slice specific selection is handled by MM)
· Determining appropriate QoS taking information from HPLMN, roaming agreements and local policies into account (assuming that HPLMN is not allowed to dictate on its own what QoS to use in VPLMN)
· Handling of QoS related information towards AN and UE
· Handling of roaming interface
· Handling SM related information exchange between UE/RAN and HPLMN
· Selection of V-UP function(s)
· Managing mobility related changes of SM-CP and UP paths
· Managing idle-active related information
· Charging support
· Collecing appropriate information from CP and UP
· Providing CDRs or equivalent to external entities
· Lawful intercept CP and interface to LI System
H-CP functionality:

· Handling interface towards UP function(s)
· Selection of H-UP function(s)
· Selection of DN using parameters from V-SM as well as provisioned parameters
· Determining appropriate QoS taking information from SDM, PCC etc. into account
· PDU-specific functionality:
·  Authorization of PDU type
·  For PDU-type IP: UE IP address allocation & management, RADIUS/DHCP client (IP Address & Authorization)
· For other PDU types: required address assignment etc
·  Provisioning of external server identities like DNS, P-CSCF etc for the UE if found needed 
·  Managing mobility related changes of SM-CP and SM-UP paths
· Charging support
· Collecing appropriate information from CP and UP
· Providing CDRs or equivalent to external entities
· Gx, Gy termination or equivalent if found needed
·  Policy enforcement control part
·  Policy & Charging (PCC) rules handling
·  Lawful intercept CP and interface to LI System
V-UP functionality:

· Anchor point for Inter-access mobility
·  External IP point of interconnect
·  Packet forwarding
·  Policy enforcement
·  QoS marking
·  Packet inspection and PCC rule enforcement
· User data duplication (for lawful intercept)
H-UP functionality:

· Packet routing & forwarding
·  Policy enforcement
·  QoS marking
·  Packet inspection and PCC rule enforcement
·  User data duplication (for lawful intercept)
If it brings advantages to use the NG7 and NG8 interfaces also in a non-roaming scenario as has been done in EPC for S5 vs S8 is FFS.
2. Proposal

It is proposed to add the following to the TR. Note that it is proposed as a solution in 6.4 (solutions for key issue 4 on session management) but the text extends beyond the SM area, and potentially may need to be transferred to another part of the TR, depending on how the structure of the TR evolves.
* * * * Start of changes * * * *
7.x
Solution 7.x: Roaming interface functional distribution 

This solution applies to key issue 4 on session management regarding functional distribution.

7.X.1.1
Architecture description

Editor's note:
This clause will contain e.g. terminology, overview, architecture description of the solution.

This solution describes the roaming scenario for home-routed traffic, including functional allocation between HPLMN and VPLMN. 

Potential roaming interfaces for aspects such as Subscriber Data Management, authentication/security, policy control and charging are not fully addressed in this solution..

Editor’s note: Functional distribution of the local breakout roaming case is FFS.
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Figure 1: Home routed roaming reference architecture (not all functions shown)

NG7:
Reference point between the V-CP and H-CP functions (home routed roaming scenario).
NG8:
Reference point between the V-UP and H-UP functions (home routed roaming scenario).

The final names for the reference points are assumed to be defined in the work for the consolidated architecture.

V-CP functionality:

-
MM functionality
- 
NAS handling for SM, e.g. to make Home CP selection based on PDU type, Data Network name etc. It is assumed that the SM-specific NAS is terminated in VPLMN, while SM parameters are forwarded to HPLMN.

-
Selection of HPLMN CP function using DN name, parameters from UE, from SDM as well as provisioned parameters (it is assumed that slice specific selection is handled by MM)
Editor’s note: The details of H-CP selection and what information that can be taken into account by V-CP needs further study.
Editor’s note: Selection of Network Functions is also dependent on the outcome of Key Issue 7.
-
Determining appropriate QoS taking information from HPLMN, roaming agreements and local policies into account (assuming that HPLMN is not allowed to dictate on its own what QoS to use in VPLMN)
-
Handling of QoS related information towards AN and UE
-
Handling of roaming interface
-
Handling SM related information exchange between UE/RAN and HPLMN
-
Selection of V-UP function(s)
-
Managing mobility related changes of user plane paths, e.g. in case of V-UP relocation
-
Managing idle-active related information
-
Charging support:
-
Collecing appropriate information from CP and UP
-
Providing CDRs or equivalent to external entities
-
Lawful intercept CP and interface to LI System
H-CP functionality:

- 
Handling interface towards UP function(s)
-
Selection of H-UP function(s)
-
Selection of DN using parameters from V-SM as well as provisioned parameters
-
Determining appropriate QoS taking information from SDM, PCC etc. into account
-
PDU-specific SM functionality:

-
Authorization of PDU type

-
For PDU-type IP: UE IP address allocation & management, RADIUS/DHCP client (IP Address & Authorization)

-
For other PDU types: required address assignment etc
-
Provisioning of external server identities like DNS, P-CSCF etc for the UE if found needed 

-
Managing mobility related changes of user plane paths, e.g. in case of V-UP relocation
-
Charging support:
-
Collecing appropriate information from CP and UP
-
Providing CDRs or equivalent to external entities
-
Gx, Gy termination or equivalent if found needed
-
Policy enforcement control part, including Policy & Charging (PCC) rules handling

-
Lawful intercept CP and interface to LI System
V-UP functionality:

-
Anchor point for Intra-access and Inter-access mobility
-

-
Packet forwarding
-

-
QoS transport level marking
-
Packet inspection and PCC rule enforcement
-
User data duplication (for lawful intercept)
Editor’s note: Local breakout in the VPLMN, e.g. to access a local Data Network, is FFS.
H-UP functionality:

-
Packet routing & forwarding
-
External IP point of interconnect
-
Policy enforcement
-
QoS marking
-
Packet inspection and PCC rule enforcement
-
User data duplication (for lawful intercept)
Editor’s note: Whether H-UP is anchor point for inter-access mobility is FFS and depends e.g. on conclusions for non-3GPP access integration solutions.
Editor’s note: If it brings advantages to use the NG7 and NG8 interfaces also in a non-roaming scenario as has been done in EPC for S5 vs S8 is FFS.
7.X.1.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

7.X.1.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

* * * * End of changes * * * *
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