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Abstract: We introduce a new clause in TR 22.804. This clause addresses deployment options for automation in vertical domains.
Discussion
Betsy Covell discussed the study item proposal FS_HARTS (see S1-173173 and S1-173172) with Eddy Hall, Jack Nasielski, Jürgen Merkel and Joachim W. Walewski on 2017-10-04. The question addressed was whether deployment options for verticals need to be understood in more details in order to understand the 5G system implications of stringent requirements entailed by some of the use cases in TR 22.804. The other question addressed is whether such material would fit into already ongoing SA1 studies or whether a new SID was required. 

The discussants arrived at the following conclusions:

· A study of deployment options and how they relate to stringent "vertical" requirements is a good idea. Such a study will help RAN―but also SA2––to better understand what changes have to be made to the functionality of the 5G system and which requirements can “simply” be addressed by tailored system deployments.

· This exercise actually fits well within the FS_CAV scope → an extra study is not necessary.
· Since this topic is not yet addressed in TR 22.804, a new clause is needed.

A proposal skeleton for such a new clause was circulated via the 3GPP SA1 mailing list in 2017-10. This contribution integrates comments concerning the initial proposal.
Proposal

------------------------- START OF PROPOSED CHANGES ----------------------------

Note to Editor: Insert the clause below after clause 6 in TR 22.804 (security).

X.        Deployment for automation in vertical domains
X.1      5G deployment options

Edior's Note: This subclause discusses different deployment options. Keywords: private network (virtual v. dedicated private network); LAN v. MAN v. WAN; etc.

X.2      Deployment examples

Editor's Note: This subclause maps selected use cases in clause 5 (for instance motion control; video download from commuter trains; etc.) onto the deployment options in subclause X.1. This exercise aids in understanding what vertical requirements can be meet through variations in deployments, and what requirements require on (additional) functional enhancement over R15.
For what use cases an evaluation is warranted
Only address use cases whose requirements are not met in praxis today, i.e. for LTE deployment, or for which it is not clear that R15 will offer appropriate functionality. An example for the former is communication service availability, which in “standard” LTE deployments is < 99,9% (see, for instance, http://conferences2.sigcomm.org/imc/2014/papers/p45.pdf, and https://opensignal.com/reports/2016/02/usa/state-of-the-mobile-network). An example for the latter is the low latency needed in motion control: R15 will probably not meet end-to-end latency requirements of 1 ms and even lower, but a suitable deployment perhaps makes the 5G system "almost" meet the end-to-end latency requirement.
Quantitative or qualitative studies?

A mix of both will probably be a practicable approach. It is recommended to provide upper/lower bound estimates based on the use cases in Clause 5, especially where it is anticipated that R15 will fall short of CAV requirements. Such estimates—together with "qualitative" discussions—will provide pointers for SA2 & RAN on when certain deployment “knobs” can be turned in order to optimise the performance of 5G systems for the analysed use cases. 

------------------------- END OF PROPOSED CHANGES ----------------------------
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