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Discussion
The potential new 5G service requirements are collected in TR 22.832 v1.0.0 (FS_eCAV June 2019) per use case. They are clustered according to the areas given in the objectives of the study item descruption SP-19xxxx. Furthermore, the potential target clause of the normative 5G service requirements is given.
The clusters of the merged potential service requirements according to the study item description of FS_eCAV (SP-19xxxx) are the following (see also clause 6 in TR 22.832):

6.1
Eth – Industrial Ethernet integration

6.2
NPN – Non-public networks

6.3
NwOp – Network operation and Maintenance

6.4
Perf – Network performance requirements

6.5
Pos – Positioning
6.6
ProSe – Device-to-device/ProSe communication
Potential target clauses of the normative 5G service requirements in TS 22.104 and TS 22.261 are the following:
TS 22.104

5.2
perf_5 – Performance requirements – periodic deterministic communication (table)

5.3
perf_5 – Performance requirements – aperiodic deterministic communication (table)

5.4
perf_5 – Performance requirements – non-deterministic communication (table)

5.5
perf_5 – Performance requirements – mixed traffic (table)

5.6
time sync – Clock synchronisation requirements

5.6.1
time sync serv – Clock synchronisation service level requirements

5.6.2
time sync perf – Clock synchronisation service performance requirements

5.7
Pos – Positioning performance requirements

TS 22.261

6.2.3
ServCon – Service Continuity requirements

6.10
NwCapExp – Network capability exposure

6.15
Energy efficiency

6.23 
QoSMon – QoS Monitoring
6.25
NPN – Non-public networks

6.26
LAN – 5G LAN-type service

6.26.8
IndirectCom – Indirect Communication mode

6.27
Pos – Positioning services

8
Sec – Security

8.2
Sec Gen – Security General

8.3
Sec Auth – Authentication

8.4
Sec Author – Authorization

8.5
Sec Id Man – Identity Management

8.6 
Sec Reg – Regulatory

8.7
Sec Fraud – Fraud Protection

8.8
Sec ResEff – Resource efficiency

8.9
Sec DSPriv – Data Security and Privacy

22.278 ProSe
22.186 V2X

Collection of potential 5G service requirements per use case (TR 22.832)

5.2
Integration of 5G networks with TSN networks (time synchronization)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.2.6-001]
	The 5G system shall be able to support the handling of multiple working clock domains on a UE.
	6.1 Eth
22.104 time sync serv
	Editor’s note: Check whether more than two simultaneous working clock domains are required. If not, this requirement is already covered.

	[PR-5.2.6-002]
	The 5G system shall be able to support clock synchronization through the 5G network if the sync master and the sync devices are in non-3GPP TSN networks connected to the 5G network through different UEs. (Flow of clock synchronization messages is both, UL and DL.)
	6.1 Eth
22.104 time sync serv
	highlights a specific integration scenario under the existing TSN requirements that requires the flow of clock synchronization messages to be both, UL and DL

	[PR-5.2.6-003]
	The 5G system shall be able to support arbitrary placement of sync master functionality and sync device functionality in integrated 5G / non-3GPP TSN networks. (Flow of clock synchronization messages is both, UL and DL.)
	6.1 Eth
22.104 time sync serv
	


5.3
Multiple Working Clock Domains in gNB

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.3.6-001]
	The 5G System shall be able to support up to the maximum number of working clock domains for UEs connected through a 5G network.
	6.1 Eth
22.104 time sync serv
	The maximum number of working clock domains is 32 in TS 22.104 [2] v16.1.0.

	[PR-5.3.6-002]
	The 5G System shall be able to support up to 128 synchronization domains (with different synchronization domain identifiers / domain numbers).
	6.1 Eth
22.104 time sync serv
	The domain number (synchronization domain identifier) is defined with one octet (unsigned integer) in IEEE 802.1AS [3]. This allows for 128 synchronization domains (1 global time domain and 127 working clock domains).


5.4
Merging of working clock domains

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.4.6-001]
	The 5G system shall provide a suitable means to support the management of the merging and separation of working clock domains.
	6.1 Eth
22.104 time sync serv
	The management of the merging and separation of working clock domains includes configuration, supporting management functions, and management of synchronization domain identifiers.

	[PR-5.4.6-002]
	The 5G system shall be able to support merging/separation of working clock domains in integrated 5G networks / TSN networks that is interoperable with the corresponding mechanisms of TSN and IEEE 802.1AS.
	6.1 Eth
22.104 time sync serv
	


5.5
Communication monitoring for CAV applications (S1-19xxxx)
	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.5.6-001]
	3GPP network shall be able to provide suitable and secured means to allow the authorized 3rd party application to provide the 3GPP network with the expected communication behaviour of UE(s) via encrypted connection (e.g. the allowed application to communicate with, the time the UE is allowed to communicate, the allowed geographic area), as well as the expected network’s actions when detecting the unexpected communication behavior (e.g. terminate the UE’s communication, block the transferred data between UE and the un-allowed application).
	6.3 NwOp
22.261 QosMon
	E.g. when detecting the unexpected communication behaviour from UE to avoid malicious attack on devices and applications.


5.6
Network energy efficiency and resource optimization with application assistance (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.6.6-001]
	5G network shall be able to provide secure means to provide communication scheduling information (e.g., time period UE(s) will use communication service) to an NPN via encrypted connection in order, e.g., for 5G network to perform network energy saving and network resource optimization.
	6.3 NwOp
22.261 Energy efficiency
	


5.7
Consideration on Communication Service interface (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.7.6-001]
	The 5G system shall support the means for setup, monitoring, modification, and disengagement of communication services in the 5G network that support communication for cyber-physical control applications as described in TS 22.104.
	6.3 NwOp
22.261
NwCapExp
	


5.8
Mobile Operation Panel for Production Lines (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.8.6-001]
	The 5G system shall be able to support the safety protocol PROFIsafe [4][5].
Instead of Profisafe say functionality to enable functional safety protocols.
	Perf
22.104 perf_5
	Editor’s note: need to provide specific KPIs and requirements for the 5G system for PROFIsafe communication based on [4][5].
(Suggestion: to state black channel explicitly, state not requirement for white channel)

More explanation on safety / QoS needed (black + white channel)

	[PR-5.8.6-002]
	The 5G network shall be able to support a means for a 3rd party for identification, registration, and authentication of UEs for mobile operating panel, mobile robot, and production terminal.
	6.3 NwOp
22.261

NwCapExp
	Editor’s note: need to determine parts that are acutally requirements to the 5G system.

Editor’s note: check whether these requirements only apply to NPN


Table 5.8.6-1

	Use case 
	Characteristic parameter
	
	Influence quantity

	5.8 – Mobile Operation Panel 
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	 Latency/cycle time
	Bit rate

bits/s
	Direction
	Message

Size

[byte]
	Survival time
	UE speed
	# of UEs

connection
	Service Area

[m2]

	Manufacturing data stream
	99,99999
	1 day
	
	12 M
	Uplink
	
	
	
	
	

	Manufacturing data stream
	99,9999
	1 day
	
	12
	Downlink
	
	
	
	
	

	Emergency stop
	99,99999
	1 day
	[<24 ms]
	
	Uplink
	40-250
	
	
	
	

	Emergency stop
	99,99999
	1 day
	[<24 ms]
	
	Downlink
	40-250
	
	
	
	

	Safety data stream
	99,99999
	1 day
	[<10 ms]
	
	
	<1 K
	
	
	
	

	Control to visualization
	99,999999
	1 day
	10-100 ms
	10 k
	Uplink

Downlink
	10-100
	~1 ms
	stationary
	1
	100-2000

	Motion control
	99,999999
	1 day
	[<1 ms]
	12-16 M
	Downlink
	10-100
	~1 ms
	stationary
	40
	100

	Haptic feedback data stream
	99,999999
	1 day
	[<2 ms]
	16
	Uplink
	50
	~1 ms
	stationary
	40
	100

	Haptic feedback data stream
	99,999999
	1 day
	[<2 ms]
	2 M
	Downlink
	50
	~1 ms
	stationary
	1
	100


6.4 Perf ( TS 22.104 perf_5

5.9
Providing vertical positioning for industrial use case (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.9.6-001]
	The 5G system shall support an indoor vertical positioning service for mobile control panels with vertical positioning accuracy better than 3 meters.
	6.5 Pos
22.104 Pos
	These requirements for vertical positioning will go into the table on positioning performance requirements (Table 5.7-1) in TS 22.104.

	[PR-5.9.6-002]
	The 5G system shall support an indoor vertical positioning service for plant asset management with vertical positioning accuracy better than 3 meters.
	6.5 Pos
22.104 Pos
	These requirements for vertical positioning will go into the table on positioning performance requirements (Table 5.7-1) in TS 22.104.

	[PR-5.9.6-003]
	The 5G system shall support an indoor vertical positioning service for augmented reality with vertical positioning accuracy better than 3 meters.
	6.5 Pos
22.104 Pos
	These requirements for vertical positioning will go into the table on positioning performance requirements (Table 5.7-1) in TS 22.104.

	[PR-5.9.6-004]
	The 5G system shall support an indoor vertical positioning service for autonomous vehicles/autonomous driving systems with vertical positioning accuracy better than 3 meters.
	6.5 Pos
22.104 Pos
	These requirements for vertical positioning will go into the table on positioning performance requirements (Table 5.7-1) in TS 22.104.

	[PR-5.9.6-005]
	The 5G system shall support an indoor vertical positioning service for the storage of goods with vertical positioning accuracy better than 0,2 meter.
	6.5 Pos
22.104 Pos
	These requirements for vertical positioning will go into the table on positioning performance requirements (Table 5.7-1) in TS 22.104.


5.10
Device-to-device communication in close proximity for CAV applications (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.10.6-001]
	R.5.1-020]
The 3GPP system shall allow UEs supporting V2X application to use NR for direct communication when the UEs are not served by a RAN using NR.
	6.6 ProSe
22.186 V2X Spec

(22.278 ProSe)


	Pending new requirement.

This requirement is only applied to V2X.

	[PR-5.10.6-002]
	The 5G system shall be capable of supporting ProSe communication between two UEs in close proximity even when the UEs are not under network coverage.
	6.6 ProSe
22.278 ProSe (already covered?)
	Pending new requirement.

Editor’s Note: This may be covered by other SA1 work, and will be evaluated later to see if can be considered as new requirement.

	[PR-5.10.6-003]
	The 5G system shall be able to support ProSe communication between UEs in close proximity using spectrum different than the spectrum being used for the 5GC-based communication.
	6.6 ProSe
22.278 ProSe (already covered?)
	Pending new requirement.

For example, the mmWave is used for ProSe communication, while 5G NR-sub 6 band is used for 5GC-based communication. Editor Notes: This may be covered by other SA1 work, and will be evaluated later to see if can be considered as new requirement.


5.11
Cooperative carrying of work pieces (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.11.6-001]
	The 5G system shall be able to support direct wireless communication (ProSe) between a group of UEs for communication with service performance requirements in Table 5.11.6-1.
	6.6 ProSe
22.104 perf_5

(group communication over ProSe in …) 
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-002]
	The 5G system shall be able to support the restriction of ProSe communication to a set of authorized UEs.
	6.6 ProSe
22.278 ProSe (already exists or to be merged)
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-003]
	The 5G system shall be able to support time synchronization (working clock domain) between the UEs of the group of UEs connected by ProSe communication.
	6.6 ProSe
22.104 time sync Serv
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-004]
	The 5G system shall be able to support periodic deterministic communication with KPIs given in Table 5.11.6-1 between the UEs of the group of UEs connected by ProSe communication.
	6.6 ProSe
22.104 perf_5

(to be grouped together ?)
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-005]
	The 5G system shall be able to support multicast communication between the UEs of the group of UEs connected by ProSe communication.
	6.6 ProSe
(to be checked)
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-006]
	The 5G system shall be able to support mobility of the group of UEs connected by ProSe communication with KPIs given in Table 5.11.6-1 within the 5G network.
	6.6 ProSe
22.261 Service Continuity
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-007]
	The 5G system shall be able to support service continuity of the group of UEs using ProSe communication with KPIs given in Table 5.11.6-1 between a non-public network and a PLMN (subject to agreement between the operators and service providers and operator policies).
	6.6 ProSe
22.261 NPN (service continuity)

22.261 ServCon
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-008]
	The 5G system shall be able to support changing between ProSe communication and non-assisted ProSe communication if the group of UEs using ProSe communication with KPIs given in Table 5.11.6-1 gets in/out of range of the 5G network.
	6.6 ProSe
22.278 ProSe
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-009]
	The 5G system shall be able to support relaying of ProSe communication with KPIs given in Table 5.11.6-1 between UEs out of transmission range by one intermediate UE.
	6.6 ProSe
22.261 IndirectCom

22.278 ProSe
Maybe 22.866 REFEC
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.

	[PR-5.11.6-010]
	The 5G system shall be able to support ProSe communication with KPIs given in Table 5.11.6-1 between UEs up to [50 m] distance.
	6.6 ProSe
22.104 perf_5
	Editor’s note: The requirements on KPIs in clause 5.11.6 and in Table 5.11.6-1 are for further study. Especially, they need to be evaluated with respect to being realistic requirements when combined with D2D / ProSe communication.


Table 5.11.6-1: KPIs for ProSe communication for cyber-physical control applications

	Use case 
	Characteristic parameter
	
	
	Influence quantity

	5.11 – Cooperative carrying of work pieces
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	End-to-end latency: maximum
	Bit rate
	Direction
	Message Size [byte]
	Transfer interval [ms]
	Survival time
[ms]
	UE speed [km/h]
	# of UEs

connection
	Service Area

[m3]
(note 3)

	ProSe communication for cyber-physical control application
	[]
	[]
	[2 ms]
	[]
	bi-directional; direct
	[]
	
	[]
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Motion control
	99,999 % to 99,99999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	50
	0,5
	500 μs
	UE-RAN: [20] 

UE-UE: 0


	4-8
	10 x 10 x 5;

50 x 5 x 5

	Motion control
	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	40
	1
	1 ms
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Motion control
	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	20
	2
	2 ms
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Mobile robots
	99,9999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	40 to 250
	1 ms to 50 ms (note 1) (note 2)
	transfer interval value
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	NOTE 1:
This covers different transfer intervals for different similar use cases with target values of 1 ms, 1 ms to 10 ms, and 10 ms to 50 ms.

NOTE 2:
The transfer interval deviates around its target value by < ±25 %.

NOTE 3:
Service Area for drect communication. The group of UEs with direct communication might move throughout the whole factory site (up to several km²)


Editor’s note: KPIs in Table 5.11.6-1 are for further study.
5.12
Providing relative positioning information of the device with no or bad network coverage (S1-19xxxx)

	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.12.6-001]
	The 5G system shall provide positioning information with accuracy of < [X m] relative to other map objects for the UE which is out of coverage of the network, via other UEs which are in proximity and in the coverage of network.
	6.5 Pos
22.104 Pos
	


Proposed Changes
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 Start of Change 2 



 End of Change 2 



END OF PROPOSED CHANGES


