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Abstract:  This paper proposes the consolidated potential requirements based on existing use cases for FS_5GSEI in TR 22.867 v0.3.0.

Mapping table of Functional usecases in TR 22.867 (FS_5GSEI) are listed below
	Use case
	Potential Requirements
	Clean-up Steps Taken
	Consolidated Potential Requirements

	Use case of line current differential protection in power distribution grid

	· [PR. 001] The 5G system shall support an end-to-end latency of less than 5ms or 10ms, depending on the applied voltage level. Here the end-to-end latency is between two UEs including two wireless links.
· [PR. 002.option1] The 5G system shall support communication channel symmetry in terms of latency (latency from UE1 to UE2, and latency from UE2 to UE1) between the two relays, with the max asymmetry < 2ms. 
· [PR. 002.option2] The 5G system shall provide a UE with communication channel latency from the remote UE, with an accuracy of the provided latency < 1ms.
· [PR. 002.option3] The 5G system shall provide the protection relay with timing information with the comparable precision as GNSS-based precision. The IEEE 1588 time master in NG-RAN should provide protection relays with IEC 61850-9-3 based power/utility profile.

	The focus of the use case is to support "channel-based alignment“, that is, how to use the services of the 5G system to meet the channel-based alignment requirements.
· Option 1:
5G system provides the condition that the delay in each communication direction to be (nearly) half of the RTT.
· Option 2:
The channel latency information is directly provided to relays by the 5G system, a protection relay does not need to carry out its own estimation.
· Option 3:
Using the existing IEEE 1588 time master of the NG-RAN. 

	· [CPR. 001] The 5G system shall support an end-to-end latency of less than 5ms or 10ms, depending on the applied voltage level. Here the end-to-end latency is between two UEs including two wireless links.
· [CPR. 002.option1] The 5G system shall support communication channel symmetry in terms of latency (latency from UE1 to UE2, and latency from UE2 to UE1) between the two relays, with the max asymmetry < 2ms. 
· [CPR. 002.option2] The 5G system shall provide a UE with communication channel latency from the remote UE, with an accuracy of the provided latency < 1ms.
· [CPR. 002.option3] The 5G system shall provide the protection relay with timing information with the comparable precision as GNSS-based precision. The IEEE 1588 time master in NG-RAN should provide protection relays with IEC 61850-9-3 based power/utility profile.


	Remote DSO management of connectivity for Smart Energy
	· [PR5.7.6-. 001] Based on MNO policy, the 5G network shall provide suitable means to allow a trusted third party to monitor a LAN-VN performance parameters, to configure and receive information for conditions relevant to a specific UE, network and and specific configuration aspects of the UE in the VN.
· Information exposure is needed by the DSO.
· [PR.5.7.6-002] The 5G system shall provide a means by which an MNO informs 3rd parties of network events (failure of network infrastructure affecting UEs in a particular area, etc.) according to their service level agreement.
· [PR.5.7.6-003] The 5G system shall provide a means by which an MNO informs 3rd parties of congestion or other general performance degredation (especially if planned or known) according to their service level agreement.
· [PR.5.7.6-004] The 5G system shall provide a means by which an MNO can report site specific and massive events (UE performance degrades below SLA) to 3rd parties, according to their service level agreement.
· [PR.5.7.6-005] The 5G system shall provide a means by which an MNO informs 3rd parties of changes in UE configuration including {IP address, IMEI, IMSI, MSISDN, APN network type} according to their service level agreement.
Editor’s Note: It is FFS whether the following two bullet items are potential requirements:
· [PR.5.7.6-006] The 5G system shall provide a means by which an MNO informs 3rd parties of changes in RAT type serving UE, Cell ID, Quality of signal parameters below a threshold, change in frequency assigned, according to their service level agreement.
· [PR.5.7.6-007] The 5G system shall provide a means for an MNO to inform 3rd parties of changes in core network serving NF and group ID info for user plane (as relevant to 5GLAN configuration) according to their service level agreement.
· [PR.5.7.6-008] The 5G system shall provide a means for an MNO to inform 3rd parties of USIM card related events (USIM opens or closes context) according to their service level agreement.
· [PR.5.7.6-009] The 5G system shall provide a means for 3rd parites to request information from an MNO on any change in UE configuration including {APN network type} according to their service level agreement.
· [PR.5.7.6-010] The 5G system shall provide a means for 3rd parties to request information from an MNO concerning USIM configuration and provisioning parameters (APN, Subscription group,..) according to their service level agreement.
· [PR.5.7.6-011] The 5G system shall provide a means for 3rd parties to request that a MNO changes a configuration associated with subscription parameters including USIM configuration parameters (APN, lifecycle, Subscription group,..) according to their service level agreement. [NOTE1]
· NOTE1: It is currently possible to fulfil these requirements without a standard interface, but this complicates configuration interactions between the 3rd party and the MNO. When the third party requires many reconfiguration actions with several operators (e.g. across different countries) through different proprietary interfaces, this becomes a significant burden. These requirements are justified by the signfificant improvement to operations they would bring.
	Based on the draft proposal on the cc:
· To reformulate the requirements without the table, which is for information only
· The requirement for obtaining information about the RAT type and Frequency is left in section 5.7.6 (potential new requirements) but there is a new Editor’s Note added – that this requirement may be fulfilled in Rel-17 and if so, this is a ‘already supported requirement’ that belongs in clause 5.7.5.
· Replacement of the requirement “[PR.5.7.6-007] The 5G system shall provide a means for an MNO to inform 3rd parties of changes in core network serving NF and group ID info for user plane (as relevant to 5GLAN configuration) according to their service level agreement.” with “[PR.5.7.6-007] The 5G system shall provide a means for an MNO to inform 3rd parties of changes in user plane configuration (e.g. IP address, 5GLAN service configuration.)”
· The editor’s notes throughout the use case are removed – consistent with the statements above.
· 
	· [CPR 003] Based on MNO policy, the 5G network shall provide suitable means to allow a trusted third party to monitor a LAN-VN performance parameters, to configure and receive information for conditions relevant to a specific UE, network and and specific configuration aspects of the UE in the VN.
Information exposure is needed by the DSO.

· [CPR 004] The 5G system shall provide a means by which an MNO informs 3rd parties of network events (failure of network infrastructure affecting UEs in a particular area, etc.) according to their service level agreement.
· 
· [CPR 005] The 5G system shall provide a means by which an MNO informs 3rd parties of network events (failure of network infrastructure affecting UEs in a particular area, etc.) according to their service level agreement.
· 
· [CPR 006] The 5G system shall provide a means by which an MNO informs 3rd parties of congestion or other general performance degredation (especially if planned or known) according to their service level agreement.
· [CPR 007] The 5G system shall provide a means by which an MNO can report site specific and massive events (UE performance degrades below SLA) to 3rd parties, according to their service level agreement.
· 
· [CPR 008] The 5G system shall provide a means by which an MNO informs 3rd parties of changes in UE configuration including {IP address, IMEI, IMSI, MSISDN, APN network type} according to their service level agreement.
· 
· [CPR 009] The 5G system shall provide a means by which an MNO can inform 3rd parties of changes in RAT type serving UE, Quality of signal parameters below a threshold, change in frequency assigned.
· 
· NOTE1: It is possible that this requirement will be met in Rel-17. If that is the case, then this potential requirement would be an existing supported feature.
· 
· [CPR 010] The 5G system shall provide a means for an MNO to inform 3rd parties of changes in user plane configuration (e.g. IP address, 5GLAN service configuration.)[PR.5.7.6-008] The 5G system shall provide a means for an MNO to inform 3rd parties of USIM card related events (USIM opens or closes context) according to their service level agreement.
· 
· [CPR 011] The 5G system shall provide a means for 3rd parites to request information from an MNO on any change in UE configuration including {APN network type} according to their service level agreement.
· 
· [CPR 012] The 5G system shall provide a means for 3rd parties to request information from an MNO concerning USIM configuration and provisioning parameters (APN, Subscription group,..) according to their service level agreement.
· 
· [CPR 013] The 5G system shall provide a means for 3rd parties to request that a MNO changes a configuration associated with subscription parameters including USIM configuration parameters (APN, lifecycle, Subscription group) according to their service level agreement.
· 
NOTE2: : It is currently possible to fulfil these requirements without a standard interface, but this complicates configuration interactions between the 3rd party and the MNO. When the third party requires many reconfiguration actions with several operators (e.g. across different countries) through different proprietary interfaces, this becomes a significant burden. These requirements are justified by the significant improvement to operations they would bring.
· 

	Utility End to End Security

	· [PR5.10.6-1] The 5G system shall enable support of a mechanism to support authentication and secured communication between the 5G system Core Network and a 3rd party’s application function, in order to provide secure end to end communication service.
· 
	In this use case, integration of communication end to end with the 5G system presents benefits to end to end service delivery.

	· [CPR 014] The 5G system shall enable support of a mechanism to support authentication and secured communication between the 5G system Core Network and a 3rd party’s application function, in order to provide secure end to end communication service.
· 

	QoS Monitoring and Reporting Mechanisms
	· [PR5.11-1] The 5G system shall provide a mechanism for a 3rd party to report to a MNO service degradations, communications loss and sustained connection loss. These reports use a standard form. The specific values, thresholds and conditions upon which alarms occur could include e.g. the measured values for Latency, Data Rate, Availability, Jitter, etc. for a UE, its location, and the time(s) in which the the degradation occurred.
NOTE1: What the MNO does with such reports is out of scope of 3GPP specifications.
NOTE2: The above potential requirement expresses the need for reporting by a third party to the 5GS and leaves it to downstream groups (in this case SA5) to work out the implications.
· [PR5.11-2] The 5G system shall provide a mechanism for a MNO to report to 3rd parties service degradations, communications loss and sustained connection loss. These reports use a standard form. The specific values, thresholds and conditions upon which alarms occur could include e.g. the measured values for Latency, Data Rate, Availability, Jitter, etc. for a UE, its location, and the time(s) in which the the degradation occurred.
NOTE3: What the 3rd party does with such reports is out of scope of 3GPP specifications.
NOTE4: The above potential requirement expresses the need for reporting by the 5GS to a third party and leaves it to downstream groups 
· (in this case SA5) to work out the implications.
· 
	There are aspects of the SLA, specifically agreements for achieving and monitoring performance and satisfactionof KPIs, and managing incidents improve the suitability of Telecomm1’s service offerings for EnergyCo.

	· [CPR 015] The 5G system shall provide a mechanism for a 3rd party to report to a MNO service degradations, communications loss and sustained connection loss. These reports use a standard form. The specific values, thresholds and conditions upon which alarms occur could include e.g. the measured values for Latency, Data Rate, Availability, Jitter, etc. for a UE, its location, and the time(s) in which the the degradation occurred.
NOTE3: What the MNO does with such reports is out of scope of 3GPP specifications.
NOTE4: The above potential requirement expresses the need for reporting by a third party to the 5GS and leaves it to downstream groups (in this case SA5) to work out the implications.
· [CPR 016] The 5G system shall provide a mechanism for a MNO to report to 3rd parties service degradations, communications loss and sustained connection loss. These reports use a standard form. The specific values, thresholds and conditions upon which alarms occur could include e.g. the measured values for Latency, Data Rate, Availability, Jitter, etc. for a UE, its location, and the time(s) in which the the degradation occurred.
NOTE5: What the 3rd party does with such reports is out of scope of 3GPP specifications.
NOTE6: The above potential requirement expresses the need for reporting by the 5GS to a third party and leaves it to downstream groups. In this case, SA5 to work out the implications.
· 

	Use case of 5GS support for synchrophasors in wide-area smart grid
	· [PR5.13.6-1] Besides IEEE 1588 PTP, 5G System should support  the other profiles, namely IEC 61850-90-3 [29] profile and IEEE Std C37.238-2011 [24].
· [PR5.13.6-2] 5G system should support at least one of the two profiles for synchrophasor communications: IEC 61850-90-5:2012 [26], or IEEE Std C37.118.2-2011 [28].
· [PR5.13.6-3] The 5G system should support the IEEE 802.1Q as defined IEC 61850-90-5 the QoS profile [26]
· [PR5.13.6-4] The 5G system shall support delivery of the same UE originated data in a resource-efficient manner to UEs distributed over a large geographical area.
· 
	The phasors throughout a wide-area power system can be measured at different but strategically selected locations (such as at tie-lines and on the key network buses) in a synchronized fashion. 

	· [CPR 017]  Besides IEEE 1588 PTP, 5G System should support  the other profiles, namely IEC 61850-90-3 [29] profile and IEEE Std C37.238-2011 [24].
· [CPR 018] 5G system should support at least one of the two profiles for synchrophasor communications: IEC 61850-90-5:2012 [26], or IEEE Std C37.118.2-2011 [28].
· [CPR 019]  The 5G system should support the IEEE 802.1Q as defined IEC 61850-90-5 the QoS profile [26]
· [CPR 020]   The 5G system shall support delivery of the same UE originated data in a resource-efficient manner to UEs distributed over a large geographical area

	Protection of DER and grid interconnection

	· [PR 5.16.6-1] The 5G system shall support delivery of the same UE originated data to a number of receiving UEs distributed over a large geographical area, in which only packets originated from the source as readily requested by the receiving UEs are delivered.
· 
	this requirement is FFS.
	· [CPR 021] The 5G system shall support delivery of the same UE originated data to a number of receiving UEs distributed over a large geographical area, in which only packets originated from the source as readily requested by the receiving UEs are delivered.
· 

	Utility Service Operator M2M service management platform in Smart Energy

	· [PR 5.17.6-1] Based on MNO policy, the 5G network shall provide suitable means to expose to a trusted third party the communication network performance parameters 
· [PR 5.17.6-2] Based on MNO policy, the 5G network shall provide suitable means to proactively inform a trusted third party of possible events that could interrupt or cause performance degradation of the 5G service over a specific geographic area (e.g. a cell sector, a cell or a group of cells).
· 
	It is FFS whether there will be an additional requirement to add that addresses the incident related aspect related to the described service flow and post condition.
	· [CPR 022] Based on MNO policy, the 5G network shall provide suitable means to expose to a trusted third party the communication network performance parameters 
· [CPR 023] Based on MNO policy, the 5G network shall provide suitable means to proactively inform a trusted third party of possible events that could interrupt or cause performance degradation of the 5G service over a specific geographic area (e.g. a cell sector, a cell or a group of cells).
· 

	Coordination for Energy Recovery Use Case
	· [PR 5.18.6-1] Subject to regulatory requirements and operator policy, the 5G system shall support a mechanism by which an MNO can identify the uninterruptable power supply status of the MNO’s infrastructure, specifying which physical regions would be affected in terms of physical topology, as this information will facilitate energy system recovery operations
· [PR 5.18.6-2] Subject to regulatory requirements, the 5G system shall support a mechanism by which a third party can communicate the energy system recovery status in terms of location and time table to the MNO, as this information will facilitate MNO operations to facilitate energy system recovery.
· NOTE: It is assumed that once aware of the proximity and duration of the energy outage, the MNO may manage the 5G Nodes affected by the outage to make use of the power autonomy remaining in the 5G Nodes, e.g. prioritizing the delivery of resources to support the energy system operations communications. Power consumption for energy system operations must be optimized so that the service recovery can be remotely orchestrated by the energy utility.
· 
	A standard communication flow between parties would enable mutually beneficial coordination towards energy recovery. Both MNO and DSO could adapt their processes to the existing constraints.

	· [CPR 024] Subject to regulatory requirements and operator policy, the 5G system shall support a mechanism by which an MNO can identify the uninterruptable power supply status of the MNO’s infrastructure, specifying which physical regions would be affected in terms of physical topology, as this information will facilitate energy system recovery operations
· [CPR 025] Subject to regulatory requirements, the 5G system shall support a mechanism by which a third party can communicate the energy system recovery status in terms of location and time table to the MNO, as this information will facilitate MNO operations to facilitate energy system recovery.
· NOTE7: It is assumed that once aware of the proximity and duration of the energy outage, the MNO may manage the 5G Nodes affected by the outage to make use of the power autonomy remaining in the 5G Nodes, e.g. prioritizing the delivery of resources to support the energy system operations communications. Power consumption for energy system operations must be optimized so that the service recovery can be remotely orchestrated by the energy utility.
· 



Proposal: to conlude CPR  based on the mapping table above.

[bookmark: _Toc46160440][bookmark: _Toc66348703]7	Consolidated potential requirements and KPIs
[bookmark: _Toc46160441][bookmark: _Toc66348704]7.1	Consolidated potential requirements
[CPR. 001] The 5G system shall support an end-to-end latency of less than 5ms or 10ms, depending on the applied voltage level. Here the end-to-end latency is between two UEs including two wireless links.
[CPR. 002.option1] The 5G system shall support communication channel symmetry in terms of latency (latency from UE1 to UE2, and latency from UE2 to UE1) between the two relays, with the max asymmetry < 2ms. 
[CPR. 002.option2] The 5G system shall provide a UE with communication channel latency from the remote UE, with an accuracy of the provided latency < 1ms.
[CPR. 002.option3] The 5G system shall provide the protection relay with timing information with the comparable precision as GNSS-based precision. The IEEE 1588 time master in NG-RAN should provide protection relays with IEC 61850-9-3 based power/utility profile.
[CPR 003] Based on MNO policy, the 5G network shall provide suitable means to allow a trusted third party to monitor a LAN-VN performance parameters, to configure and receive information for conditions relevant to a specific UE, network and and specific configuration aspects of the UE in the VN.Information exposure is needed by the DSO.

[CPR 004] The 5G system shall provide a means by which an MNO informs 3rd parties of network events (failure of network infrastructure affecting UEs in a particular area, etc.) according to their service level agreement.

[CPR 005] The 5G system shall provide a means by which an MNO informs 3rd parties of network events (failure of network infrastructure affecting UEs in a particular area, etc.) according to their service level agreement.

[CPR 006] The 5G system shall provide a means by which an MNO informs 3rd parties of congestion or other general performance degredation (especially if planned or known) according to their service level agreement.
[CPR 007] The 5G system shall provide a means by which an MNO can report site specific and massive events (UE performance degrades below SLA) to 3rd parties, according to their service level agreement.

[CPR 008] The 5G system shall provide a means by which an MNO informs 3rd parties of changes in UE configuration including {IP address, IMEI, IMSI, MSISDN, APN network type} according to their service level agreement.

[CPR 009] The 5G system shall provide a means by which an MNO can inform 3rd parties of changes in RAT type serving UE, Quality of signal parameters below a threshold, change in frequency assigned.

NOTE1: It is possible that this requirement will be met in Rel-17. If that is the case, then this potential requirement would be an existing supported feature.

[CPR 010] The 5G system shall provide a means for an MNO to inform 3rd parties of changes in user plane configuration (e.g. IP address, 5GLAN service configuration.)[PR.5.7.6-008] The 5G system shall provide a means for an MNO to inform 3rd parties of USIM card related events (USIM opens or closes context) according to their service level agreement.

[CPR 011] The 5G system shall provide a means for 3rd parites to request information from an MNO on any change in UE configuration including {APN network type} according to their service level agreement.

[CPR 012] The 5G system shall provide a means for 3rd parties to request information from an MNO concerning USIM configuration and provisioning parameters (APN, Subscription group) according to their service level agreement.

[CPR 013] The 5G system shall provide a means for 3rd parties to request that a MNO changes a configuration associated with subscription parameters including USIM configuration parameters (APN, lifecycle, Subscription group) according to their service level agreement.

NOTE2:  It is currently possible to fulfil these requirements without a standard interface, but this complicates configuration interactions between the 3rd party and the MNO. When the third party requires many reconfiguration actions with several operators (e.g. across different countries) through different proprietary interfaces, this becomes a significant burden. These requirements are justified by the significant improvement to operations they would bring.
[CPR 014] The 5G system shall enable support of a mechanism to support authentication and secured communication between the 5G system Core Network and a 3rd party’s application function, in order to provide secure end to end communication service.
[CPR 015] The 5G system shall provide a mechanism for a 3rd party to report to a MNO service degradations, communications loss and sustained connection loss. These reports use a standard form. The specific values, thresholds and conditions upon which alarms occur could include e.g. the measured values for Latency, Data Rate, Availability, Jitter, etc. for a UE, its location, and the time(s) in which the the degradation occurred.
NOTE3: What the MNO does with such reports is out of scope of 3GPP specifications.
NOTE4: The above potential requirement expresses the need for reporting by a third party to the 5GS and leaves it to downstream groups (in this case SA5) to work out the implications.
[CPR 016] The 5G system shall provide a mechanism for a MNO to report to 3rd parties’ service degradations, communications loss and sustained connection loss. These reports use a standard form. The specific values, thresholds and conditions upon which alarms occur could include e.g. the measured values for Latency, Data Rate, Availability, Jitter, etc. for a UE, its location, and the time(s) in which the the degradation occurred.
NOTE5: What the 3rd party does with such reports is out of scope of 3GPP specifications.
NOTE6: The above potential requirement expresses the need for reporting by the 5GS to a third party and leaves it to downstream groups. In this case, SA5 to work out the implications.
[CPR 017]  Besides IEEE 1588 PTP, 5G System should support the other profiles, namely IEC 61850-90-3 [29] profile and IEEE Std C37.238-2011 [24].
[CPR 018] 5G system should support at least one of the two profiles for synchrophasor communications: IEC 61850-90-5:2012 [26], or IEEE Std C37.118.2-2011 [28].
[CPR 019]  The 5G system should support the IEEE 802.1Q as defined IEC 61850-90-5 the QoS profile [26]
[CPR 020]   The 5G system shall support delivery of the same UE originated data in a resource-efficient manner to UEs distributed over a large geographical area
[CPR 021] The 5G system shall support delivery of the same UE originated data to a number of receiving UEs distributed over a large geographical area, in which only packets originated from the source as readily requested by the receiving UEs are delivered.
[CPR 022] Based on MNO policy, the 5G network shall provide suitable means to expose to a trusted third party the communication network performance parameters 
[CPR 023] Based on MNO policy, the 5G network shall provide suitable means to proactively inform a trusted third party of possible events that could interrupt or cause performance degradation of the 5G service over a specific geographic area (e.g. a cell sector, a cell or a group of cells).
[CPR 024] Subject to regulatory requirements and operator policy, the 5G system shall support a mechanism by which an MNO can identify the uninterruptable power supply status of the MNO’s infrastructure, specifying which physical regions would be affected in terms of physical topology, as this information will facilitate energy system recovery operations
[CPR 025] Subject to regulatory requirements, the 5G system shall support a mechanism by which a third party can communicate the energy system recovery status in terms of location and time table to the MNO, as this information will facilitate MNO operations to facilitate energy system recovery.
NOTE7: It is assumed that once aware of the proximity and duration of the energy outage, the MNO may manage the 5G Nodes affected by the outage to make use of the power autonomy remaining in the 5G Nodes, e.g. prioritizing the delivery of resources to support the energy system operations communications. Power consumption for energy system operations must be optimized so that the service recovery can be remotely orchestrated by the energy utility.

