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Abstract: It is proposed to have evaluation and conclusion of KI#5. 
1. Introduction/Discussion
Currently there are three main solutions of KI#5, i.e. Solution #9, Solution #11 and Solution #20. (Solution #10 has already been merged into Solution #9).
The details of the solutions are as the following Table 1-1:
Table 1-1: Details of the solutions for KI#5
	Solutions 
	Title
	CUC Location
	Talker/Listener Location
	Can manage multiple Talkers/Listeners
	Interaction path between CUC and Talker/Listener 
	Parameter mapping

	#9
	 Interworking with TSN network deployed in the transport network
	SMF 
	RAN/UPF
	Yes
	Interact with Talker/Listener directly
	QoS Flow related parameter
->
Talker/Listener Group
CNC will provide feedback on status to CUC

	#11
	Interworking with TSN enabled N3 transport network for deterministic traffic delivery 
	New NF (like TSCTSF)
	RAN/UPF
	Yes
	Interact with Talker/Listener via SMF and PCF
	PMIC/UMIC
-> 
Talker/Listener Group
CNC will provide feedback on status to CUC

	#20
	New solution to enable NG-RAN acting as CUC towards CNC of the N3 transport network.
	RAN
	RAN/UPF
	No
	/
	QoS Flow related parameter
->
Talker/Listener Group



All the solutions propose:
1) 5GS acts as CUC to interact with TN CNC on exchanging Talker/Listener or Status Groups information. 
2) RAN&UPF act as End Stations for sending/receiving packets or providing input to the CUC.
There are also some differences among these solutions.
A) A) TSN Talker and Listener end stations in RAN and UPF
Solution#9 and Solution#11 support the RAN and UPF acting as TSN Talker/Listener end stations for sending/receiving packets and providing input to the CUC. In Solution 9 the support is optional. Solution#20 does not support TSN Talker/Listener in RAN nor UPF, as a consequence In Solution#20 the streams can be identified in the TN only based on distinct IP-tuples.

B) CUC Location
Solution#20 proposes RAN should act as CUC while the other solutions propose the functionality of CUC should be in a 5G CN NF. 
Considering one RAN node cannot be managed/controlled by another RAN, the CUC in RAN cannot manage multiple talkers and listeners, which have to be supported in most of the deployments. If the CUC functionality is located in a CN NF, there can be multiple RANs and UPFs in a domain and the same NF type can interact with all of them. Thus, the CUC functionality in CN NF is more appropriate to manage multiple talkers and listeners that are distributed over multiple RANs and UPFs.
Amongst the CN NF based solutions, there is Solution #9 is collocated with SMF, proposing the CUC to interact with the End Stations directly, i.e. SMF will host the CUC, and Solution #11, with the CUC in a new NF (like TSCTSF). Solution#11 also describes a possibility to collocate the CUC with TSN AF or TSCTSF.As a new NF needs to exchange the information with the Talker/Listener via PCF and SMF, the signaling path is not so optimized. Besides, SMF is already aware of the transport network specifics, e.g. DSCP marking, network instance management and topology, while other NFs are not. In addition, in the current specifications SMF is responsible to correct the BAT based on the clock drifting reports from UPF. As the BAT is an input to determine the TSpecTimeAware group in 802.1Qcc, it is unclear in Solution#11 how the CUC that is separate to SMF can adjust the BAT based on the clock drifting reports.  In conclusion, the SMF already supporting of the transport network control can also interact with the respective End Stations in RAN/UPF directly. It does not seem necessary nor beneficial to introduce a new NF for the CUC.
C) Parameter mapping
All solutions propose to use the IEEE 802.1Qcc for interaction between CUC and CNC. All solutions propose to map QoS Flow related parameters into Talker/Listener Group in IEEE 802.1Qcc. However, only Solution #9 gives the detailed mapping between QoS Flow related parameters into Talker/Listener Group, including how to manage the user plane. 
D) LLDP support
Solution #9 and #11 mentions this aspect. In the solution, the u-plane is performing the LLDP functionality following the current IEEE Std 802.1AB-2016. Consequently, there is no need to specify a C-plane interaction between End Stations and CNC in 3GPP. 
Considering the above, it is proposed to use Solution #9 as baseline for the conclusion with the understanding that there is no need to specify the interaction between End Stations and CNC in 3GPP. 
   
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-25.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *All new
[bookmark: _Toc104964575]8.X	Conclusion for KI #5: Interworking with TSN network deployed in the transport network
The following bullet is the interim conclusion for KI#5:
· There is 5G CUC to interact with TN CNC on exchanging Talker/Listener or Status Groups information. The 5G CUC transfers received merged end station communication-configuration from the TN CNC to the Talker/Listener accordingly if RAN and UPF support the functionality of Listener/Talker.
Editor's note: It is FFS whether SMF or TSCNF the 5G CUC is collocated.
· The RAN and UPF may support the functionality of Listener/Talker.
· hold and buffer functionality in a case when the TSCAI contains a BAT in UL and/or DL direction. In this case the TimeAwareOffset is sent to the Talker in RAN/UPF in a Transparent Container, and the Talker in RAN/UPF must buffer the data burst until the time indicated in the TimeAwareOffset is reached.  
· for support of stream transformation, the Talker/Listener does not provide the DataFrameSpecification. In this case the InterfaceConfiguration is sent to Talker in a Transparent Container from TN CNC, and the Talker in RAN/UPF must use the indicated MAC address, VLAN ID or IP-tuples for the data stream.
· for 5G CUC to retrieve the InterfaceCapabilities and/or EndStationInterfaces from the Talker/Listener via Transparent Container. Otherwise, this information must be preconfigured or determined by 5G CUC.
· NG-RAN and UPF may support u-plane LLDP functionality, and don't interact with CNC directly as specified in the 6.11.2.
· The detailed handling of the parameters in Talker/Listener or Status Groups information is described in clause 6.9.2.  The 5G CUC will map the QoS Flow related parameters into Talker/Listener Group in IEEE 802.1Qcc.
· It is assumed that RAN, 5GC and Transport Network are time synchronized with each other in 5G internal system clock.

* * * * End of changes * * * *
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  A ll the solutions propose:   1)   5GS acts as CUC to interact with TN CNC   on exchanging   Talker/Listener or Status Groups   information .    2)   RAN&UPF act as End Stations  for  sending/receiving packets or providing input  to the CUC.   There are also some differences among these solutions.   A)   A) TSN Talker and Listener end stations in RAN and UPF   Solution#9 and Solution#11 support the  RAN and UPF acting as TSN Talker/Listener end stations for  sending/receiving packets and provid ing input to the CUC. In Solution 9 the support is optional. Solution#20 does  not support TSN Talker/Listener in RAN nor UPF, as a consequence In Solution#20 the streams can be identified  in the TN only based on distinct IP - tuples.    

