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1.
Introduction

3GPP has developed the 5G System (5GS) specifications, beginning in Release 15. Further specification work has been done in Release 16 and work for Release 17 is ongoing. Based on input from 3GPP SA1, TSG SA#78 confirmed that the stage 1 Mission Critical (MC) specifications are applicable to LTE and beyond, including 5G (SP-170985). However, existing stage-2 and stage-3 specifications are not applicable to 5G.
SA6 completed the corresponding normative work in MCOver5GS (SP-200833) focusing on "On-network unicast communication for MC services". At SA#92-e, TS 23.289 was approved, which specifies the use of the 5G System (5GS) considering common functional architecture, procedures and information flows needed to support mission critical services encompassing the common services core architecture.

Work item CT aspects of Mission Critical Services over 5GS MCOver5GS will provide the necessary stage-3 work for the MCOver5GS normative requirements as specified in TS 23.289. 
The purpose of this contribution is to present an analysis of the alternatives on implementing the necessary stage-3 changes based on TS 23.289 requirements in order to decide the way forward and to help plan the work ahead in CT1.
2.
Analysis of expected impact
Analysing the approved TS 23.289 V17.0.0, the following detailed stage-3 impacts have been identified.
1) Update of UE configuration with per PLMN DN: 

"The DNN shall be made available to the MC service UE either via UE (pre)configuration or via initial UE configuration on a per HPLMN and optionally also per VPLMN basis."
2) Configuration of secondary authentication/authorization by a DN-AAA server per DNN during the establishment of session connectivity, see 

"If required, DN access credentials shall be made available to the MC service UE via initial MC service UE configuration on a per DNN basis"

3) Configuration based IPv4v6 Selection, see 

"the MC service client shall use configuration data to determine whether to use IPv4 or IPv6."
4) Use of 5G QoS and priorities (applies also to MCData and MCVideo)

"The QoS flow for an MCPTT emergency call shall have highest priority level among MCPTT call types. The QoS flow for MCPTT imminent peril call shall have higher priority level than one for a MCPTT call.

Depending on operators' policy, the MCPTT system may be able to request modification of the priority (ARP) of an established QoS flow."

5) Support of Network Slicing via configuration
"The user profile of an MC service user shall contain at least one network slice identity (S-NSSAI).

If Network Slice-Specific Authentication and Authorization is used, the MC service user profile shall provide the corresponding credentials for the network slice identity (S-NSSAI).
At least one S-NSSAI of the MC service user shall be marked as default S-NSSAI."

6) Updates to Initial MC service UE configuration data
"The configuration data defined in 3GPP TS 23.280 [3] in Annex A.6 apply, with the following exceptions:

-
DNN and the corresponding DN credentials instead of the PDN credentials shall be used;

-
Network slice identification and corresponding network slice credentials may be provided."

7) Aspects related to MC service resource management: 

i. Request for unicast resources at session establishment

ii. Request for unicast resources at session establishment from MC service server
iii. Request for modification of unicast resources
iv. Request for media resources from MC service server
8) Aspects related to roaming support
i. Updates on user profile provisioning

see "The MC service user profile enabled for migration shall be provisioned with configuration data that specifies which PLMNs supporting 5GS are to be selected when migrating to another MC system."
ii. Migration aspects. Stage-2 has addressed the migration across MC systems as part of  MCSMI work (SP-170577). However, the related stage-3 has not been addressed yet. 

see "For the migration of an MC service user the general assumptions in 3GPP TS 23.280 [3] clause 5.2.9.1 are applied." 

9) Support of MC services as external Application Functions with potential extensions of N33 in TS 29.522 ( potential CT3 impact)

see
"The description of the MCPTT-5 reference point in 3GPP TS 23.379 [6] applies considering that it exists between the MCPTT server and the 5GS. It is used for resource management of MCPTT sessions, e.g. QoS control, and utilizes the N5 reference point or the Rx reference point or the N33 reference point as defined in 3GPP TS 23.501 [7], 3GPP TS 23.502 [10] and 3GPP TS 23.503 [9].

…
-
MCPTT-5, utilizing N33 reference point, may be used when the MCPTT service provider is limited by the operational agreement, i.e., indirect interaction with operator's 5GS network functions for QoS control." and

"The MCPTT system may use the N5 reference point or Rx reference point for direct interaction with 5GS PCF to determine the required QoS flow parameters. Alternatively, the MCPTT system may use the N33 reference point for indirect interaction with 5GS NEF. A QoS flow for an MCPTT voice call and MCPTT-4 reference point signalling shall utilize 5QI value 65 in accordance with 3GPP TS 23.501 [7]."
On top of the aforementioned needed changes, existing MC specs use EPS-specific terminology. A non-exhaustive list of such cases is mentioned below
1) TS 24.379

i. EPS used for emergency priorities and EPS bearers 

ii. Bearer used for MBMS 

iii. LTE for ProSe
iv. E-UTRAN in clause 4

Similar EPS-specific terminology has been used in TS 24.281 and TS 24.282.

2) TS 24.484

i. APN used in PAP CHAP
ii. Bearer used for MBMS
3) TS 24.483: APN used in PAP CHAP
3.
Alternatives on work organization

Based on the above analysis, it appears that the main expected impacts are: 

1) updates of UE configuration to support 5GS aspects

2) alignment of terminology
3) potential updates related to session management.
The organization of the necessary changes could be done in one of the following ways:
Alternative 1: Create a new spec capturing all the necessary changes to support MCover5GS

Such an approach would create a self-contained document with all the 5GS specific details. At the same time, it could potentially provide a unified description of 5GS related aspects for all MC services.
Whereas this may be a viable solution for stage-2, stage-3 requires a different level of detail and does not have to describe the 5GS architectural aspects. Besides, with the PROSE and MBB, capturing all these aspects in the new TS for MCOver5GS in release 18 and beyond would create certain duplication of work and maintenance effort.

This approach would break the description of UE configurations across multiple documents and would create an issue with the use of the newly introduced configuration parameters, which would be spread across multiple documents. In particular, a separate TS would make TS 24.484 and TS 24.483 incomplete and non self-contained.

Alternative 2: Create a new spec describing the generic guidelines of supporting MCover5GS in a service-agnostic manner with the configuration aspects being updated in the existing specs.
Similarly to Alternative 1 this may result to certain duplication of descriptions, and would force implementers to be checking different specifications for the same service.
Alternative 3: Update existing affected specs with the creation of technology specific Annexes, if needed.

This approach ensures that all the information for each service is contained in a single document, as per current practice. The use of an Annex ensures that 5GS aspects are clearly captured without extensively changing the current specs. 
Notice that a similar approach has been adopted for TS 24.173 and TS 24.229 with their respective annexes M and U: "IP-Connectivity Access Network specific concepts when using 5GS to access IM CN subsystem"
4.
Conclusion
As it can be seen from the analysis in the previous sections, the expected changes are limited and hence it is proposed to proceed as per Alternative 3. 


