[bookmark: _Toc436138698]
3GPP TSG-SA WG1 Meeting #80	S1-17174325
Reno, Nevada, USA, 27 November - 1 December 2017	(revision of S1-174009)

Title:	CAV - reliability of two consecutive packets
Agenda Item:	8.5
Source:	Huawei, Hisilicon,  Siemens
Contact:	Carry Liu (liujianning.liu@huawei.com)
	Joachim W. Walewski (joachim.walewski@siemens.com)

Abstract: This contribution promotes the need to ensure the reliability of delivering a second packet when the first failed for any two consecutive packets
Discussion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK381][bookmark: OLE_LINK382]In industry automation, the exchange of  consecutive messages (e.g., periodic heart-beat message) between controllers and actuators are widely used, for instance for alarms but also motion control, which is the focus of this contribution. Packet loss/errors are typically not allowed in consecutive messages. If two consecutive packet losses/errors occur, the current connection is considered as not reliable and the application will release the connection. Consider, for example, two robots communicating with each other for cooperation. The master robot sends consecutive messages to the slave robot in periodic patterns. If two consecutive messages are lost, the connection between the automation functions in the  two robots is discontinued.  
TR22.804, subclause 5.3.2 ("Motion Control") states that the  “probability of two consecutive packet errors shall be negligible. This is because a single packet error may be tolerable, but two consecutive packet errors may damage a machine and may lead to protracted production downtime with possibly huge financial damage.[1].
According to Deterministic Packet Transport,[2] extremely low packet loss is required and loss is not allowed in consecutive cycles. 
[bookmark: OLE_LINK393][bookmark: OLE_LINK394][bookmark: OLE_LINK395][bookmark: OLE_LINK396][bookmark: OLE_LINK397][bookmark: OLE_LINK398][bookmark: OLE_LINK399][bookmark: OLE_LINK400][bookmark: OLE_LINK401][bookmark: OLE_LINK402][bookmark: OLE_LINK403][bookmark: OLE_LINK61][bookmark: OLE_LINK62][bookmark: OLE_LINK387][bookmark: OLE_LINK388]So, two consecutive messages need to be transported in a higher reliable manner. In other words, the 5G system shall ensure time-sensitive and error-free transmission of two consecutive messages. 
[bookmark: _GoBack]4325: Basing on online comment, replace “time sensitive “ with “survival time” used by  22.804
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* * * * Start of Change * * * *
[bookmark: _Toc491785766]5.3.2.6	Potential requirements
	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 2.1
	The 5G system shall support cyclic traffic with cycle times in the order of 1 ms for a communication group of about 50 UEs and payload sizes of about 40 B. 
	T
	

	Factories of the Future 2.2
	The 5G system shall support cyclic traffic with cycle times in the order of 0.5 ms for a communication group of about 20 UEs and payload sizes of about 50 B. 
	T
	

	Factories of the Future 2.3
	The 5G system shall support cyclic traffic with cycle times in the order of 2 ms for a communication group of about 100 UEs and payload sizes of about 20 B. 
	T
	

	Factories of the Future 2.4
	The 5G system shall support a very high synchronicity between a communication group of 50 – 100 UEs in the order of 1 µs or below.
	T
	

	Factories of the Future 2.5
	The 5G system shall support data integrity protection and message authentication, even for communication services with ultra-low latency and ultra-high reliability requirements 
	T
	

	Factories of the Future 2.6
	The 5G system shall support communication service availability exceeding at least 99.9999%, ideally even 99.999999%.
	T
	

	Factories of the Future 2.7
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a motion control application, without any observable impact on the other nodes.
	T
	

	Factories of the Future 2.8
	The 5G system shall support UE speeds up to 20 m/s, even for communication services with ultra-low latency and ultra-high reliability.
	T
	

	[bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74]Factories of the Future 2.9
	The cyclic data communication service of the 5G system shall be able to support satisfy the safety requirements according to [25] for safety integrity level 3 (SIL-3).
	T
	

	Factories of the Future 2.10
	[bookmark: OLE_LINK389][bookmark: OLE_LINK390][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK69]The 5G system shall ensure error-free transmission of a second message within survival time if the transmission of the previous message failed. 
	T
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