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Abstract of the contribution: This contribution proposes how SMS can be supported in Solution#6 agreed to be further documented in new TR 23.973. 
Introduction

The evaluation of Solution#6 as agreed in UDICOM TR 23.732 is as follows … 

-
Solution #6 implies another combo node UDM/HSS FE, interfacing separate 5GS UDR and EPS UDR holding 5G and 4G/IMS data, respectively.


The solution assumes coexistence of the combo UDM/HSS FE with legacy HSS/UDR (monolithic or layered) that keeps serving legacy 4G subscribers.


The solution assumes impacts for migration of 4G/IMS profiles when separate repositories are used and requires the introduction of a Routing Function based on subscriber IMSI.


EVALUATION: This solution can be considered as addressing the goals of the study as long as migration of legacy 4G data is acceptable for the 5G enabled subscribers. It does not require standardisation so normative work will not be pursued.

UDICOM TR 23.732 further concludes that …

Solutions #3 and #6 are feasible alternatives in different scenarios where migration of subscription data or upgrades of legacy systems are not possible/feasible, and conclusion is to document them as implementation/deployment options, addressing the open issues in the relevant evaluation clauses.

Editor's note: A 900 series TR will be created from this TR, to clearly document these solutions with reference to the CT WG4 TS for what relates to solution #2.

As it can be seen in the evaluation of Solution#6, there is no outstanding open issue to be resolved for this solution. 

The evaluation section of Solution#6 mentions though that the support for SMS and the relevant routing capabilities should be resolved during normative phase.

This contribution clarifies how Solution#6 can accommodate the support for SMS. 

Proposal

The following pCR is proposed for the new 900 series TR 23.973 created for documenting Solution#6 as an implementation/deployment option. 

The pCR clarifies how Solution#6 (now Solution#2 in TR 23.973) can accommodate the support for SMS in the existing text coming from TR 23.732. Text describing Solutions should be further edited in future separate contributions to suit better the context of new TR 23.973.

* * * First change * * * *
6.2
Solution #2: Deployment and coexistence without interworking between UDM and existing HSS

6.2.1
Introduction

This solution is applicable to Key Issue 1 and Key Issue 2.
This solution proposes a deployment and coexistence alternative which avoids the need of specification of interworking procedures between UDM and the existing HSS.

6.2.2
High-level Description

This solution proposes an alternative for coexistence between UDM and HSS based on:
-
Deploying HSS and UDM in a single network entity, referred as Combined HSS/UDM, supporting interfaces and procedures specified for 5GC, EPC and IMS.

-
UDM and HSS deployed in the Combined network entity may interact with a 5GS UDR that stores 4G/IMS/5G subscription data for 5G enabled users (when using a common repository). The 5GS UDR may also store 2G/3G subscription profiles for 5G enabled users in case coexistence with 2G/3G networks is required. Alternatively, the Combined HSS/UDM may also use separate repositories for subscription data of 5G enabled users.

-
The functions of the Combined HSS/UDM are provided by a single network entity, so that the interactions between HSS and UDM within the Combined entity are performed internally and therefore it is not required to define such interworking.

-
The existing HSS and EPS UDR keep serving only 4G users. The existing EPS UDR may also store 2G/3G subscription profiles for non 5G enabled users in case coexistence with 2G/3G networks is required.
-
A routing solution routes Diameter EPC/IMS requests to either the Combined HSS/UDM for 5G enabled users or the existing HSS for 4G only users. This kind of solution can be achieved e.g. by using a network entity that provides SLF/DRA functionality and/or by local configuration in network entities interacting with HSS (e.g. configuring IMSI ranges in MME), and other alternatives may be possible. The routing solution includes redundancy mechanisms to prevent single point of failure issues.
-
Considering that HLR is an integral part of the HSS, both within the existing HSS and the HSS within the Combined HSS/UDM, the routing solution is also required to route MAP requests to either the Combined HSS/UDM for 5G enabled users or the existing HSS for non 5G enabled users. This enables the coexistence of 2G/3G domain in both HSS platforms including the support for MAP based SMS use cases. 
-
There is no need of interworking between UDM and existing HSS out of the Combined network entity.

-
The different options regarding deployment of subscription data repository are described below, gathering the considerations described previously.

-
Option 1: A common repository is used for the Combined HSS/UDM. Subscription data of new 5G enabled users is directly provisioned in 5GS UDR. Subscription data of existing 4G users that becomes 5G enabled is relocated from existing EPS UDR to 5GS UDR. When and how the subscription data relocation is performed depends on the overall migration plan and the procedure designed for that purpose, and it is out of scope of the description of this solution.


This option may be considered the most appropriate for a multivendor deployment, while providing centralization of subscription data, allowing consolidation of user profiles for a given user in a single repository. This consolidation simplifies provisioning process, providing a single point of provisioning and ensuring data consistency.


It minimizes deployment impacts, providing a flexible network evolution to 5G while users become 5G enabled through subscription relocation according to plans and speed chosen by the operator.


Additionally, this option may be considered to follow a smooth evolution of the subscription data repository used for 5G enabled users to a cloud native deployment.


The figures 6.2.1-1 and 6.2.1-2 show the network architecture using a common repository for the Combined HSS/UDM:
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Figure 6.2.1-1: Coexistence of existing HSS and Combined HSS/UDM with common repository used by the Combined entity
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Figure 6.2.1-2: Coexistence of existing HSS and Combined HSS/UDM with common repository used by the Combined entity – Including MAP access

-
Option 2: Separate repositories are deployed for subscription data of 5G enabled users accessed by the Combined HSS/UDM. In this case, provisioning and/or subscription relocation to EPS UDR used by the Combined HSS/UDM is also needed.


This option allows multivendor deployment for 5G enabled users and legacy users, as well as keeping open the way for the evolution of the subscription data repository used for 5G enabled users to a cloud native deployment. However, subscription data centralization is not achieved, and deployment, management and provisioning of subscription repositories becomes not optimal and complex.


The figure 6.2.1-3 and 6.2.1-4 shows the network architecture using separate repositories for the Combined HSS/UDM:
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Figure 6.2.1-3: Coexistence of existing HSS and Combined HSS/UDM with separate repositories deployed for the Combined entity
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Figure 6.2.1-4: Coexistence of existing HSS and Combined HSS/UDM with separate repositories deployed for the Combined entity - Including MAP access

-
Option 3: Separate repositories are used and the existing EPS UDR keeps storing 4G/IMS subscription data for 5G enabled users as well as 4G only users, as shown in figures 6.2.1-5 and 6.1.2-6. Subscription relocation is not required in this option.


Both the existing HSS and the HSS within the Combined entity interact with the EPS UDR using the same proprietary Ud interface, implying that a multivendor deployment will require integration of the non-standard Ud interface with the HSS in the Combined HSS/UDM.


This option does not allow centralization of user profiles for a given user in a single repository, making provisioning more complex as multiple subscription repositories are required to be populated for the same user.


It enables evolution of subscription repository to cloud native technology only for the 5G profiles. EPC and IMS profiles are assumed to be kept in the existing EPS UDR using legacy repository technology.
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Figure 6.2.1-5: Coexistence of existing HSS and Combined HSS/UDM with separate repositories using existing EPS UDR for 4G/IMS subscription data
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Figure 6.2.1-6: Coexistence of existing HSS and Combined HSS/UDM with separate repositories using existing EPS UDR for 4G/IMS subscription data - Including MAP access

-
Option 4: Another option is to deploy a single repository to store subscription data for all domains used by the Combined HSS/UDM and the existing HSS, as depicted in figures 6.2.1-7 and 6.1.2-8. This option may not require subscription relocation either.


This alternative allows user profiles centralization, although in a multivendor deployment it will require integration of the non-standard Ud interface with the HSS in the Combined HSS/UDM.

[image: image7.emf]Combined HSS/UDM

4G/IMS subs data for 

5G enabled users

IMS EPC

Cx/Sh

Ud

Nudr

Common repository (4G/IMS/5G) 

N26

N8/N10/N21 

5GC

S6a

HSS

4G/IMS subs data

Ud

Routing 

function

S6a/Cx/Sh S6a/Cx/Sh

5G subs data


Figure 6.2.1-7: Coexistence of existing HSS and Combined HSS/UDM using a common repository
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Figure 6.2.1-8: Coexistence of existing HSS and Combined HSS/UDM using a common repository - Including MAP access

6.2.3
Services and Illustrated Procedures

The interactions between UDM and HSS within the Combined network entity are internal, so it is not required to define such interworking.
6.2.4
Impacts on existing services and interfaces

This solution has no impact on existing services and interfaces.
6.2.5
Evaluation

Solution 6 proposes a coexistence scenario where a Combined HSS/UDM network entity serving 5G enabled users can coexist without interaction with any existing HSS supporting EPC and IMS for 4G only users. Since there is no interaction needed between UDM and the existing HSS out of the Combined entity, this solution does not require any standardization effort. Additionally, this solution avoids any impact on existing nodes (HSS, EPS UDR), services, protocols and interfaces. Some options require migration of subscriber data.
For IMS and EPC services, the solution requires the use of a Diameter routing solution which can be based on standard functions (e.g. DRA/SLF) and it is normally deployed in the operator's network for different purposes. 
In case of coexistence with 2G/3G networks (including support for MAP based SMS use cases) is required, the routing solution is also required to route MAP requests to either the Combined HSS/UDM for 5G enabled users or the existing HSS for non 5G enabled users. 
Impacts are limited to provisioning/configuration updates for the routing function to route Diameter EPC/IMS requests and/or MAP requests to either the Combined HSS/UDM for 5G enabled users or the existing HSS for non 5G enabled users. 
This solution offers different UDR deployment alternatives, from which option 1 as described previously is considered the option providing the most future proof benefits in terms of centralization/consolidation of subscription data for 5G enabled users, management of subscription data, multivendor support and network evolution.

However, an operator may find among the different alternatives proposed the option that fits better its network evolution plans, based on the current deployment and evaluation of the aspects the operator considers as most relevant.
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