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Abstract of the contribution: This paper provides an overall evaluation and conclusion for key issue 3.1 for Time sensitive communication.
1
Discussion

There are 3 architecture options documented in the TR:
· Solution #7: 5GS appearing as a TSN link for integration with TSN
· Solution #8: 5GS appearing as a TSN bridge (black box) for integration with TSN
· Solution #10: Integrated TSN framework
We had an Editor’s note and LS sent to RAN2 to check feasibility to support the TSN requirements and decide on the architecture option accordingly:

· Whether delay Tolerance, Packet Loss and jitter requirements defined in TR 22.804 [6] and in current industrial networks are accomplished by TSN can be fulfilled by 5G System existing QoS architecture e.g. by adding new parameters but without full integration of TSN inside the 5G System. Depending on the answer appropriate architecture for "adaptation" or "integration" with TSN will be considered.

RAN2 has responded as follows in S2-1811627:
- “RAN2 would like to indicate to SA2 that although the work on TSN requirements analysis has only started, RAN2 has not identified any blocking point, which would prevent SA2 from studying any of the TSN integration options considered by SA2. RAN2 would like to point out though that from RAN perspective it is preferential to reuse the current QoS framework and TSN integration options allowing that (e.g. “5G as a black box”) are preferred.” 

Both Solution #7 and #8 fit within the architecture options preferred by RAN2. Following table shows a comparison table:
	
	Advantages
	Disadvantages

	5GS appearing as a TSN link
(Solution #7)
	Simple TSN link model i.e. Reduced number of interfaces of 5GS with TSN, Reduced number of attributes (parameters).

Allow 5GS to be used flexibly in a lot of “Ethernet” deployments, not limited to TSN. E.g. would blend right into Profinet, EtherCAT environments as well without having to adapt CP etc. (technologies actually being deployed in factories). And outside of real-time Ethernet, it would support use-cases of wire substitution that could be used in other “relaxed” factory scenarios

	· The TSN link model is designed to describe the performance of Ethernet cables with fixed capacity and latency but does not include dynamic capacities or latencies as inherent in the 5GS

· No QoS negotiation between TSN and 5GS due to lack of direct interaction of 5GS with TSN CNC

· No influence on stream scheduling; schedule as derived by TSN CNC must be executed by 5GS

· Scalability – this model works on a per UE basis e.g. if an additional UE is added, then the assumption is that there is a separate Ethernet cable to a port connectivity.



	5GS appearing as a TSN bridge
(Solution #8)
	· TSN bridge model allows for more accurate and precise representation of 5GS (e.g., 5GS E2E bearer for external applications exactly maps to TSN bridge delay managed objects)

· Complexity of 5GS is hidden from TSN network

· Many 5GS reference point can be re-used

· Interaction with TSN CNC allows for tighter control by 5GS regarding

· exposed QoS capabilities and

· scheduling of TSN streams within the 5GS

· Higher flexibility regarding mapping of TSN streams to 5G QoS (sub)flows and to logical ingress and egress ports of a bridge

· Only bridges can incorporate and control TSN-specific functionality (e.g., time gating, cyclic scheduling, FRER) -> 5GS can exploit this for scheduling, more efficient packet/frame delivery, if needed.
	· One interface of 5GS to TSN

· Potentially mapping of e.g. QoS parameters is required (one-time effort, though)


Considering the advantages and disadvantages of the 2 options, it is recommended to specify standard enablers for “5GS appearing as a bridge” model (Solution #8) for supporting TSN requirements while not precluding support for “5GS appearing as a link” (Solution #7) being deployed in an implementation specific manner.

3
Proposal

The following changes are proposed to be applied to TR 23.734.
*** Start of changes ***

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.
8.x
Conclusion for key issue 3.1
To enable support for Time Sensitive Communication, it is recommended to select solution 8 as the basis for normative work. It is recommended to add a description regarding mapping of QoS flows from multiple UE(s) to backhaul streams (e.g. TSN) in an informative Annex during the normative phase.
*** End of changes ***
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