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Abstract: This discussion document assess the alignment work needed for the Rel-18 Smart Energy Infrastructure (SEI) feature.
1. Introduction
This discussion paper proposes a strategy to align the SEI provisions in stage 1 specifications that are SA1's responsibility in Release 18. There are two related CRs: S1-241032 for TS 22.104 and S1-241033 for TS 22.261 alignment. 
It may be that the process of determining whether certain provisions in TS 22.104 and TS 22.261 will take time. If some feel the need for more assessment than is provided by this document, it is suggested that the CRs are postponed until SA1 106 (May 27-31, 2024). 
This paper proposes, for 'endorsement,' that we follow the process described in 2.1 below.
Clause 2.2 of this paper contains an assessment of all provisions added for the SEI feature and recommends an action (KEEP, UNKNOWN or REMOVE). For 'UNKNOWN' aspects, more work is needed on assessment and no attempt to align this information is provided in the corresponding CRs.
2. Discussion
2.1 Proposed process for alignment 
Please consider endorsing the text below.
	3GPP stage 1 specifications contain the description and requirements for features supported by the 5G system. Since normative text is added at the beginning of a release cycle, it identifies functionality that could be standardized in the course of a release, during stage 2 and stage 3 work in downstream groups. Sometimes however, this work does not get completed at the same release as when requirements are added in stage 1.
The process that is proposed in this document for 'Smart Energy Infrastructure' is shown in Figure 1, below.
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Figure 1: Alignment process for Smart Energy Infrastructure normative requirements
Step (A) occurred at the end of 2021, as normative work on the feature SEI concluded.
Step (C) occurred in 2022. Rel-18 specifications were promoted to create Rel-19 specifications, containing all provisions agreed in Rel-18 at the time they were created.
The release 18 versions of specifications contain requirements and description that are not aligned with the output of stage 2 and stage 3 specifications. It is proposed to remove all requirements and descriptions in step (B), so that release 18 specifications will be internally consistent for normative provisions added for SEI. Where a requirement or description remains in Release 18 stage 1, it is because there is corresponding Release 18 stage 2 and stage 3 specification that fulfils this requirement.
The release 19 specifications still retain the SEI discussion and requirements (both fulfilled and unfulfilled) by Release 18. There is 'another chance' to fulfil them in Release 19, there is ongoing work in stage 2 and stage 3 working groups and the scheduled stage 2 and stage 3 freeze for Release 19 have not yet occurred. 
After the stage 3 freeze of Release 19 (some time in 2025,) if any requirements or description from SEI remain unfulfilled, alignment will be needed again. Unless there is more implemented to support SEI requirements, the same CRs changes can be applied in a new CR to Release 19 as were applied to Release 18.



2.1 Proposed process for alignment 
Please consider the following motivation for the 22.104 and 22.261 Rel-18 SEI alignment CRs in S1-241032 and S1-241033.
This is an analysis of all CRs for SEI that introduced new text (cat B or cat C).
2 CR packs were approved for SEI at SA #95e (SP-211070) and SA #96e (SP-211497).
	Source
	Text
	Assessment

	22.104 CR007841
	8	Recovery of infrastructure for electrical distribution
8.1	Description
The robustness of the infrastructure for electrical power distribution may depend upon the possibility to operate telecommunication networks even during an energy system incident, in which electricity cannot be delivered to some network operator facilities. Through coordination between the network operator and the energy system operator, increases in the ability to recover the energy system operation can be achieved.
8.2	RequirementsSubject to regulatory requirements and operator policy, the 5G system shall support a mechanism by which an MNO can identify the ability of the MNO's infrastructure to continue operation despite a lack of electrical supply service, specifying which physical regions would be affected in terms of physical topology and the remaining time in which operation is possible.
NOTE1: This information can facilitate energy distribution system recovery operations.
Subject to regulatory requirements, the 5G system shall support a mechanism by which a third party can, in the event of an energy distribution system service interruption, communicate the energy distribution system recovery status in terms of location and time table to the MNO.
NOTE2: This information can facilitate MNO operations to facilitate energy system recovery.
	Supported in TS 28.318, Rel-18, to be approved at SA #103.
KEEP

	22.104 CR0080r1

22.104 CR0090 removed an EN.
	Modifies the title of A.4, adds text to A.4.4 including corresponding references.
Annex A (all of it) is informative.
	Annex A is a summary of requirements and use cases, but is not normative.
KEEP

	22.104 CR0082r1
	Adds performance target rows to table 5.2-1 Periodic deterministic communication service performance requirements
	UNKNOWN

	22.104 CR0083r1
	Modifies the scope of TS 22.104 to include SEI functionality.
[bookmark: _Toc45387324][bookmark: _Toc75519989]1	Scope
The present document provides Stage 1 normative service requirements for 5G systems, in particular service requirements for cyber-physical control applications in vertical domains and requirements for auxillary applications. In the context of the present document, cyber-physical systems are to be understood as systems that include engineered, interacting networks of physical and computational components; control applications are to be understood as applications that control physical processes. Examples for auxillary applications are distributed sensing and asset monitoring.
Communication services supporting cyber-physical control applications need to be ultra-reliable and, in some cases, the end-to-end latency must be very low. Communication for cyber-physical control applications supports operation in various vertical domains, for instance industrial automation, Smart Grid. 
The aspects addressed in the present document include:
-	end-to-end service performance requirements and network performance requirements related to these end-to-end service performance requirements; 
-	support for Ethernet services specific to industrial/high performance use cases. Related Ethernet functionalities include, for example, those in IEEE 802.1Qbv;
	Coordinated energy system recovery is an auxiliary application. The rest of the text is fine.
KEEP

	22.104 CR0087r1

22.104
CR0089r1 updates the references, not shown.

22.104
CR0091r1
cleaned up the text shown to the right, in 6.6.1. (the clean up is not shown.)
	Adds the following requirements to 5.6.1 (clock synchronization service level requirements)
The 5G System shall support the IEC 61850-9-3 [28] profile and IEEE Std C37.238-2017 [29].
5G system shall support at least one of the two profiles for synchrophasor communications: IEC 61850-90-5:2012 [30], or IEEE Std C37.118.2-2011 [31].
The 5G system shall support the IEEE 802.1Q QoS profile as defined IEC 61850-90-5 [29].
And adds a new clause
5.6C	Support for infrastructure protection of electrical transmission
5.6C.1	Description
Transmission infrastructure is a key component of the energy system. Communication enables protection of this infrastructure. The algorithms involved depend on certain constraints must be met, particularly concerning the end-to-end latency.
5.6C.2	Requirements
The 5G system shall support an end-to-end latency of less than 5 ms or 10 ms, as requested by the UE initiating the communication.
NOTE 1: Whether the end-to-end latency is 5 ms or 10 ms depends on the applied voltage level. 
NOTE 2: The end-to-end latency is between two UEs, including two wireless links.
The 5G system shall support communication channel symmetry in terms of end-to-end latency (latency from UE1 to UE2, and end-to-end latency from UE2 to UE1), with an asymmetry of < 2ms.
	No specific support added to 3GPP standards. Also, there are related references.
REMOVE

	22.261 CR0547r1
	Adds to 6.10.2
Based on operator policy, the 5G system shall provide means by which an MNO informs a third party of changes in UE subscription information. The 5G system shall also provide a means for an authorised third party to request this information at any time from the MNO. 
NOTE 4: 	Examples of UE subscription information include IP address, 5G LAN-VN membership, and configuration parameters for data network access. 
NOTE 5:	These changes can have strong impacts in the stability of the third-party service.
The 5G system shall provide a means by which an MNO can inform authorised 3rd parties of changes in the
-	RAT type that is serving a UE;
- 	cell ID; 
- 	RAN quality of signal information;
- 	assigned frequency band.
This information listed above shall be provided with a suitable frequency via OAM and/or 5G core network.
NOTE 6: 	The information aids the third party user to take proactive actions so that it can achieve high service availability in delivery of its services.
Adds to 6.14.2
Based on operator policy, the 5G system shall provide means for authorised 3rd parties to request changes to UE subscription parameters for access to data networks, e.g., static IP address and configuration parameters for data network access.
Adds to 6.23.2
The 5G system shall provide a means by which an MNO informs a third party of network events (failure of network infrastructure affecting UEs in a particular area, etc.).
Based on MNO policy, the 5G system shall provide a mechanism to automatically report service degradations, communications loss, and sustained connection loss in a specific geographic area (e.g., a cell sector, a cell or a group of cells)  to a third party. 
NOTE 3:	These reports use a standard format. The specific values, thresholds, and conditions upon which alarms occur can include the measured values for end-to-end latency, service bit rate, communication service availability, end-to-end latency jitter, etc. for a UE, the UE’s location, and the time(s) during which the degradation occurred.
The 5G system shall provide a mechanism for an authorised third party to report to an MNO service degradations, communication loss, and sustained connection loss. 
NOTE 4:	These reports use a standard format. The specific values, thresholds, and conditions upon which alarms occur can include the measured values for end-to-end latency, service bit rate, communication service availability, end-to-end latency jitter, etc. for a UE, the UE’s location, and the time(s) during which the degradation occurred.
NOTE 5:	What the MNO does with such reports is out of scope of 3GPP.
Adds to 6.26.2.3
Based on MNO policy, the 5G network shall provide suitable means to allow an authorised third party to 
-	monitor changes in QoS policy that pertains to LAN-VN performance; 
-	configure and receive information regarding the achieved performance for a specific UE;
-	configure and receive information regarding the achieved performance for a specific network;
-	receive notification of changes in specific configuration aspects of the UE in the VN (e.g., changes in group membership information.) 
	The highlighted items in 6.32.2 are supported in TS 28.318, to be approved at TSG SA #103. The highlighted items in 6.26.2.3 are supported by the agreed and implemented GMEC KI#3 solution.
KEEP
The non-highlighted items are not supported in Rel-18.
DELETE

	22.261 CR0550r1

22.261
CR0590r1 corrected one line below, highlighted in green. 
	modifications to add SEI to 6.28
[bookmark: _Toc61885689][bookmark: _Toc68279250]6.28.1	Description
The 5G system is expected to meet the service requirements for cyber-physical control applications in vertical domains. 
A vertical domain is a particular industry or group of enterprises in which similar products or services are developed, produced, and provided. Automation refers to the control of processes, devices, or systems in vertical domains by automatic means. The main control functions of automated control systems include taking measurements, comparing results, computing any detected or anticipated errors, and correcting the process to avoid future errors. These functions are performed by sensors, transmitters, controllers, and actuators.
Cyber-physical systems are to be understood as systems that include engineered, interacting networks of physical and computational components. Cyber-physical control applications are to be understood as applications that control physical processes. Cyber-physical control applications in automation follow certain activity patterns, which are open-loop control, closed-loop control, sequence control, and batch control.
Communication services supporting cyber-physical control applications need to be ultra-reliable, dependable with a high communication service availability, and often require low or (in some cases) very low end-to-end latency.
Communication in automation in vertical domains follows certain communication patterns. The most well-known is periodic deterministic communication, others are a-periodic deterministic communication and non-deterministic communication.
For more information about cyber-physical control applications in specific vertical domains, see clauses D.1 to D.4.
Communication for cyber-physical control applications supports operation in various vertical domains, for instance industrial automation and energy automationSmart Grid.
Smart Grid is a term that refers to enhanced cyber-physical control of electrical grids and to related application. Smart Grid operation can cover power generation, transmission, distribution, and consumption, which may require high communication service availability and communication service reliability, and in some cases a low end-to-end latency with more accurate clock synchronization. 5G system functionalities can be used for Smart Grid control, monitoring, availability assurance, service security, isolation and etc.
[bookmark: _Toc61885690][bookmark: _Toc68279251]6.28.2	Requirements
[bookmark: _Toc45387748][bookmark: _Toc52638793][bookmark: _Toc59116878][bookmark: _Toc61885700][bookmark: _Toc68279261]6.28.2.1	General
The 5G system supports the communication services for cyber-physical control applications in the vertical domains of factories of the future (smart manufacturing), electric power distribution, central power generation, and rail-bound mass transit. The associated requirements are described in 3GPP TS 22.104 [21].
[bookmark: _Toc45387749][bookmark: _Toc52638794][bookmark: _Toc59116879][bookmark: _Toc61885701][bookmark: _Toc68279262]6.28.2.2	Smart Grid
For the 5G system to support the Smart Grid, the 5G systems needs to fulfil at minimum the following requirements.
-	3GPP TS 22.104 clauses 5.2, 5.3, and 5.6 for requirements related to periodic communication, aperiodic communication, and clock synchronization;
-	3GPP TS22.104, clause 5.6.1, 5.6C, 9 and A.4 for Smart Grid specific service requirements;
-	3GPP TS 22.261, clauses 6.10, 6.13, 6.14, and 6.26 for requirements related to the support of secured communication between the 5G system and a trusted third-party;
-	3GPP TS 22.261, clauses 6.23 for the requirements related to information exchange between the 5G system and a trusted third-party;
-	3GPP TS 22.261, clause 8.9 for the requirements on security.
	The highlighted portions are supported in Rel-18.
KEEP
 The other text is not supported .
DELETE 
Of the green text 5.6.1, 5.6C, 9 and A.4
only 9 and A.4 were supported in Release 18. So KEEP 9 and A.4, DELETE 5.6.1 and 5.6C.

	22.261 CR0565
	Adds a requirement to 8.9 Data security and privacy
Subject to regulatory requirements and based on operator policy, the 5G system shall provide a mechanism to support confidentiality to prevent exposure of data exchanged between the 5G network and a third party service provider.
NOTE: 	This requirement could apply to mechanisms supported over the interface between 5G core network and an external application, with no impact on RAN and UE.
	This was not pursued in release 18 stage 2 and 3 standardization.
REMOVE

	22.261 CR0577r2
	Adds requirements to 6.13.2
[bookmark: _Hlk80689271]The 5G system shall support delivery of the same UE-originated data in a resource-efficient manner in terms of service bit rate to UEs distributed over a large geographical area.
The 5G system shall allow a UE to request a communication service to simultaneously send data to different groups of UEs at the same time.
The 5G system shall allow different QoS policy for each group the UE communicates with. 
and 6.23.2
The 5G system shall provide a means by which an MNO informs a third party of network events (failure of network infrastructure affecting UEs in a particular area, etc.).
	The highlighted text was supported by TS 28.318 (to be approved at SA #103).
KEEP
The non-highlighted text was not specifically supported in Rel-18.
REMOVE



3. Proposal
It is proposed to endorse the process described 2.1. above. 
It is proposed to consider agreement of 22.104 and 22.261 Rel-18 SEI alignment CRs in S1-241032 and S1-241033.
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