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Introduction
At SA#101 a preliminary list of studies were approved so that work could start on some studies while other studies and additional work would be approved in SA#102 to form the complete package of release 19 studies.  One of the studies approved at SA#101 was FS_NG_RTC_ph2, in order to that some work in the study could commence in Q4 2023, WT6 was removed from the study description as agreement on this task could not be reached during the meeting.  This discussion paper looks at the issues raised and provides feedback on why these issues should not prevent the study from including the objectives removed in WT6.

Discussion
In discussing WT6 at previous meetings a number of issues were raised, the following addresses each of these matters and presents counter evidence that they are not technical issues preventing work in release 18.

Issue #1 – No Requirements.
While it is true that there are no stage 1 requirements for IMS to use SBA, the existing stage 2 specifications (observation #1) list 6 requirements for selecting IMS nodes, however only 2 of these requirements are met by the existing specifications, but, 3 of the remaining 4 are addressed by SBA discovery/registration, and the last may be added.
Therefore, requirements for SBA can be implied from the existing specification.

Issue #2 – Existing specifications require DNS to be used.
While DNS may be one way to perform name resolution, observations #2, #3, and #4, indicate that DNS is not mandated by our specifications.
Therefore, it is not prohibited to specify another means to identify the next entity in chain of elements providing service.

Issue #3 – Impacts Filter Criteria Functionality.
Filter criteria are a critical part of IMS determining the service a user is attempting to use, however, in specification the use of filter criteria determining the service name, and resolving that service name to a particular platform to perform the service are separate, thus adding an additional method to discover a service address from a service name does not impact existing filter criteria functionality.
This can be seen in observations #5 and #6

Issue #4 – Existing solutions work well enough.
Issue #1 already describes that the existing solutions does not meet all the expected requirements of IMS, observation #7 highlights a number of other operational issues that are experienced by network operators, requiring either manual or inefficient solutions to implement IMS in their networks.
Therefore, existing solutions do not work well enough.

Issue #5 – Too complex/Not enough Time.
Under issue #3 we addressed that filter criteria are separate and thus should not be impacted by changes to resolving the address of the next entity in the service chain.   Additionally, SBA discovery and registration are mature technologies in 5G, and thus as described by observation #N the impacts to existing specification should be minor and achievable.  Observation #8, provides a breakdown of the study and work, and from this a TU estimate is derived – as this has not been provided earlier it is understandable why some felt more time would be warranted.
Therefore, the complexity is low and can be achieved with a small increment to the study and normative time allocation.

Proposal
Update SID to re-introduce WT6 for release 19
Estimate 1.5 TU for all work, 1TU for Study phase 0.5TU for normative phase.

Observations:
The following are observations referred to above.

Observation #1
Existing IMS does not address all aspects of S-CSCF selection – 23.228 describes 6 aspects that are required by the I-CSCF to perform selection – of the 6 only 2 are specified, the remaining 4 are left unspecified.
Extract from 23.228 Section 5.1.2.1 “Assigning a Serving CSCF for a user”
“The assignment of an S‑CSCF is performed in the I‑CSCF. The following information is needed in the selection of the S‑CSCF:
1.	Required capabilities for user services
This information is provided by the HSS.
2.	Operator preference on a per-user basis 
This information is provided by the HSS.
3.	Capabilities of individual S‑CSCFs in the home network
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. This information is obtained by the I‑CSCF by methods not standardised in this release.
4.	Topological (i.e. P‑CSCF) information of where the user is located
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. The P‑CSCF name is received in the registration request. The topological information of the P‑CSCF is obtained by the I‑CSCF by methods not standardised in this Release.
5.	Topological information of where the S‑CSCF is located
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. This information is obtained by the I‑CSCF by methods not standardised in this release.
6.	Availability of S‑CSCFs
This is internal information within the operator's network. This information may be used in the S‑CSCF selection. This information is obtained by the I‑CSCF by methods not standardised in this release.“

Of the 4 unspecified aspects; 3 are addressed by NRF registration/discovery of NF using exiting mechanism (location of NF, capabilities of NF, availability of NF).

Observation #2:
Existing definition calls for address resolution (not specifying it must be DNS).

Extract from step 5 of 23.228 section 5.2.2.3 “Registration information flow – User not registered”

“5.	The I CSCF, using the name of the S CSCF, shall determine the address of the S CSCF through a name-address resolution mechanism. The name-address resolution mechanism is allowed to take the load information of the S CSCFs (e.g. obtained using network management procedures) into consideration when deciding the address of the S-CSCF. The I CSCF also determines the name of a suitable home network contact point, possibly based on information received from the HSS. I CSCF shall then send the register information flow (P CSCF address/name, Public User Identity, Private User Identity, P CSCF network identifier, UE IP address to the selected S CSCF. The home network contact point will be used by the P CSCF to forward session initiation signalling to the home network.
	The S CSCF shall reject the registration if the number of registered contact addresses for a Public User Identity from the same UE exceeds the limit of simultaneous registrations configured at the S CSCF. The S-CSCF shall also reject the registration from separate UEs if the allowed number of simultaneous registrations according to the S-CSCF configuration or per subscribed value for a Public User Identity received from the HSS exceeds the limit of simultaneous registrations. The S CSCF shall store the P CSCF address/name, as supplied by the visited network. This represents the address/name that the home network forwards the subsequent terminating session signalling to the UE. The S CSCF shall store the P CSCF Network ID information.”

Observation #3
Existing specification requires I-CSCF to use capabilities to determine S-CSCF (but does not specify what these are.

Extract from TS 23.228 Section 5.2.2.2 “Assumptions” -  for registration
“The following are considered as assumptions for the registration procedures as described in clause 5.3.2.3:
1.	IP‑CAN bearer is already established for signalling and a mechanism exists for the first REGISTER message to be forwarded to the proxy.
2.	The I‑CSCF shall use a mechanism for determining the Serving‑CSCF address based on the required capabilities. The I‑CSCF obtains the name of the S‑CSCF from its role as an S‑CSCF selector (Figure 5.1) for the determination and allocation of the Serving‑CSCF during registration.
3.	The decision for selecting the S‑CSCF for the user in the network is made in the I‑CSCF.
4.	A role of the I‑CSCF is the S‑CSCF selection.
In the information flows described in clauses 5.2.2.3 and 5.2.2.4, there is a mechanism to resolve a name and address. The text in the information flows indicates when the name-address resolution mechanism is utilised. These flows do not take into account security features such as user authentication. The description of the impact of IMS security features is done in TS 33.203 [19].“

Observation #4
Existing functionality for discrete AS topology is defined in informative annex.
“Annex J (informative): Dynamic User Allocation to the Application Servers”
Parts of this annex do describe some use of DNS but the annex is informative.
E.G.
Extract from 23.228 clause J.3.2	“Procedures related to Dynamic assignment of AS by S CSCF caching” step 2
“2.	The S‑CSCF performs the DNS query on the server name and resolves one (or a prioritised list) of the IP address(es), which represents a physical or logical AS.“

Observation #5
While filter criteria are used in determining the appropriate service control platform – filter criteria do not determine the address of the platform performing the service.
Extract from step 8 of 23.228 section 5.2.2.3 “Registration information flow – User not registered”
“8.	Based on the filter criteria, the S‑CSCF shall send register information to the service control platform and perform whatever service control procedures are appropriate.“
The filter criteria are used to determine if the S-CSCF needs to send the register  to the service platform – the filter criteria are not used for routing determination.
Also
Extract from TS 23.228 Section 5.2.1 “Requirements considered for registration”
“6.	The Serving‑CSCF is able to retrieve a service profile of the user who has IMS subscription. The S‑CSCF shall check the registration request against the filter information and if necessary inform Application Servers about the registration of the user; it shall be possible for the filter information to allow either just the initial registrations of the user or also subsequent re-registrations to be communicated to the Application Servers. The Serving‑CSCF knows how to reach the Proxy‑CSCF currently serving the user who is registered.“
Again the filter criteria are checked to see if the a registration action is necessary – it does not determine how to route to the application servers.

Observation #6
Filter criteria are not mentioned when selecting different types of serving CSCF.
Extract from TS 23.228 Section 5.2.1 “Requirements considered for registration”
“1.	The architecture shall allow for the Serving‑CSCFs to have different capabilities or access to different capabilities. E.g. a VPN CSCF or CSCFs in different stages of network upgrade.”

Observation #7
Operators have identified some problems with using the DNS to resolve IMS node addresses.
· DNS does not incorporate location of servers into account when responding to addresses resolution requests – typically this is addressed by manual configuration by the operator – with the resulting complexity of management and oversight needed.
· DNS does not inherently use platform utilization information when responding to requests – requiring complex network management controls and manual oversight.  If such schemes are introduced the decision-making points are placed in the DNS (or higher), the IMS node does not get visibility and is not able to accommodate this in its selection criteria.
· DNS does not comply with SBA security model (OAuth verification of server identity and authorization, TLS encryption of request/response data, etc).
· Scalability and growth challenge deployments using DNS as manual management is necessary to ensure optimum server and network utilization.

Observation #8

Impact to stage 2 specification is light, and minimal – it is expected that the following will be needed in the normative phase after a single solution is agreed following the study:
· Specify how a S-CSCF can register with the NRF. [501 and 502 updates]
· Specify how a AS can register with the NRF. [501 and 502 updates]
· Allow NRF based discovery to be used by I-CSCF and S-CSCF. [502 update]
· Update sections of 23.228 stating name-address translation to add NRF based discovery as an option. [228 update]
· Update section 5.1.2.1 to reflect that NRF based discovery can address some of the missing capabilities of DNS (or just remove the text describing the limitations).
· Add informative section describing how NRF can be used for dynamic AS assignment (e.g. update Annex J and add link from SBA section) [228 update]
There are some open aspects that may need to be addressed, either in the SID definition of scope or activities during the study phase:
1) Is the existing NF capabilities mechanism suitable for conveying IMS service capabilities or do we need an alternative (e.g. something similar to the MRF capabilities introduced in release 18).
2) What to do regarding the topological information of where the user is located – this did come up in the later aspects of release 18 work – and the outcome was to leave this unspecified – if this is needed to be addressed in release 19 and ported to the MRF work there may be additional aspects not accounted for above.

TU Justification
Study
Key Issue definition 1 Doc
AA specification 1 Doc
Solutions – 2 docs per study – 2 solutions for S-CSCF, 2 Solutions for AS (8 Docs) – these will probably be combined solutions but assuming a less optimal approach.
Evaluation 2 Docs
Conclusion 2 Docs
Total 14 Docs -> Approx 1 TU
Normative
1 CR per bullet per doc impacted as described above.
Total = 8 Docs -> Approx 0.5 TU
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