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Abstract of the contribution: This paper is to identify essential Stage 2 corrections for Vertical_LAN, in the area of TSN. 
1 Background
This paper is intended for the following reasons:
1) To bring order for CR submission in the area of Vertical_LAN and TSN, limit them to essential corrections and to focus SA2 effort and time on FASMO CRs as agreed by majority of the companies.
2) To give guidance for companies to write CRs only for problem statements, seen as critical by majority. Disclaimer : companies can always submit CRs to any problem statement (even if it is not seen as critical by majority).
3) To give guidance for Rapporteur and SA2 leadership regarding the critical problem statements to be prioritized for resolution during the upcoming meetings.
2.	Discussion

Deadline to provide input to Table 2-1: December 3, 2019th 
Deadline to provide input to Table 2-2: December 9, 2019th. 


Table 2-1: Problem description
	Item #
	Problem Statement
	Consequence of not fixing the problem in Rel-16
	# of companies 

	#1
	Which entity should perform conversion of TSN QoS parameters from TSN GM to 5G GM.
	Lack of clear and interoperable solution for assistance parameter determination when different clock domains for TSN/5G system.
	8

	#1a
	Is AF aware of the time difference between 5G time and TSN time ? If there is a need for AF to know the time difference between 5G time and TSN time depends on the entity that performs the conversion.

	Impacts to decisions on #1 and #1b
	

	#1b
	If AF is aware of time difference (see #8), does the AF implement the gPTP and measure the clock drifting itself, or the AF gets the clock drifting reports from the UPF/SMF

	Necessary to know for interface description between UPF and SMF, SMF and PCF, PCF and AF.
	

	#2
	Should UE send the received gPtP message (within one PDU Session) to the corresponding DS-TT only or to all connected DS-TT(s)? (CT1 LS S2-1911948)
	Lack of clarity with UE behaviour resulting in different UE(s) behaving (implementing) differently in the field. 
	8

	#3
	How to ensure correct Qbv enforcement of UL TSN flows in NW-TT in case an NW-TT Ethernet port is shared by multiple PDU sessions. Incorrect Qbv enforcement can happen given that delays within(!) 5GS are not predictable (see S2-1911750 for more details)
	Incorrect Qbv enforcement
	6

	#4
	How to apply StaticFilteringEntry information in 5GS, incl. whether to signal to NW-TT or UPF (in Port Management Information Containers to NW-TT or as part of explicit N4 signaling to UPF)?
	Unclear how 5GS will select UPF/NW-TT egress port for UL TSN flows.
	8

	#5
	Use of VLAN information/configuration: Need to signal VLAN information to CNC? If so which information is needed and which entity provides it? 
	VLAN enforcement underspecified.
	3

	#6
	Does UPF only need to generate pPTP packets on N6 or also towards UEs (see note 2 in clause 5.27.1.3 in TS 23.501 and S2-1911359)?
	Devices attached to the UE will not receive gPTP messages in this implementation described in clause 5.27.1.3 where 5GS (UPF) generates gPTP messages.
	3

	#7
	Whether 5GS bridge delays (independentDelayMax/independentDelayMin value of bridge) reported to the CNC need to be corrected based the time difference between 5G time and TSN time
If the measured cumulative rateRatio indicates that the 5G GM and TSN GM are running in different clock frequency, should the 5GS bridge delays adjusted to reflect this ratio.  
	Impacts to decision on #8
	5

	#8
	Is active latency monitoring between UE and UPF required during an ongoing PDU session, e.g. based on QoS Monitoring (GTP-U packet delay measurements) or based on gPTP timestamp measurements.    
For example, should the burst arrival time in TSCAI corrected based on the actual CN-PDB and AN-PDB.
	Necessary to know for interface description between UE and SMF, SMF and PCF, PCF and AF, and for AF functionality.
	3

	#9
	Whether multiple TSN working domains (TSN domain numbers) can be associated with one PDU session
	Necessary to know for interface description between UPF and SMF, and for SMF and AF functionality.
	3

	#10
	When multiple TSN working domains are used in a PDU session (see #9), how can AF and SMF treat each TSN time corresponding to each TSN working domain separately.
If the PDU session can convey TSN streams in different TSN working domains, then for example the TSCAI may need to be adjusted based on the time difference between 5G GM and the TSN GM in particular TSN working domain.

	Multiple TSN working domains do not work in Rel-16.
	2

	#11
	Criteria for UPF selection in case of TSC PDU Session
	Not sufficient guidance for CT4 and implementation to perform UPF selection in case of TSC PDU Session.
	1

	#12
	Time Sync: Labling in the figure 5.27.1.1 for Master and Slave is quite misleading. It shows RAN is the M however this is not true for TSN GM with the solution adopted in the spec. RAN is the M only for 5G GM in order to convey 5G time to the UE and not the M for TSN GM. Thus this could be inaccurately interpreted by implementations/deployments
	Stating RAN as the Master GM is incorrect.
	1

	#13
	5GS Bridge delay reporting towards AF, criteria used for determining bridge delay, also the accuracy of bridge delay i.e. Whether there is a need to convert this to TSN GM needs to be aligned also with the outcome of #1 possibly. 
In the same section, dependentDelayMax and dependentDelayMin definitions are wrong, not fully aligned with IEEE spec.
	Inconsistent system behavior.
	6

	#14
	Consideration of UE mobility and Mobility restrictions for policy decisions, especially for determining achievable delay that assists in determining the 5QI.
(Problem statement, refer to S2-190958)
	UE Mobility pattern/restrictions can have a huge impact on the actual and achievable delay. Ignoring this can result in choice of suboptimal policy decision.
	1

	#15
	Different TSN flows from one DS-TT port can be forwarded to different NW-TT Ports, How to handle that NW-TT port is not associated with any PDU session of DS-TT port. 
- How the AF calculates the per port pair bridge delay, when there is no association between DS-TT port and NW-TT port.
- How the UPF transfers the port management container for a detected NW-TT port, if there is no PDU session for DS-TT port setup yet.
	
	1

	#16
	The mapping between TSN QoS and 5GS QoS has not completed yet, it is unclear how to map priority, GFBR, MFBR.
	So far, only delay, MDBV and 5QI is mapped, it is not crystal clear how to map the other QoS parameters, e.g. priority, GFBR, MFBR, etc.
	1

	#17
	How to solve the UL issue using PSFP is not yet clear. 
	Missing specification on how to identify PDU session in UL based on PSFP, which is essential for QoS flow configuration
	7

	#18
	Solve issue of traffic forwarding in contradiction to binding DS-TT port-PDU session-NW-TT port.
	Limited connectivity, as PDU session is bonded to a NW-TT port, even if at the time of PDU session establishment it is not known the traffic forwarding information (which may direct the traffic from one DS-TT port to multiple NW-TT ports – as it happens in any Switch)
	5

	#19
	MDBV mapping and configuration for TSC QoS Flow. 
	Lack of clear solution for mapping TSC burst size to 5G system MDBV. 
	1

	#20
	Change to annex F.2 TS 23.502 to indicate that QoS mapping is per traffic class and not per TSN Stream
	Erroneous/incompatible Annex
	5

	#21
	Change to annex F.2 TS 23.502 to include the possibility to handle pre-configured QoS flows
	Option is missing
	2

	#22
	Which entity should perform TSCAI calculation?
Additional traffic pattern calculations provided in Annex I: using 802.1Qbv information to calculate aggregated traffic pattern parameters in DL only. Also, TSC Burst Size calculation and maximum flow bitrate has not being stated in TS 23.501, new Annex I.
	Unclear specification on the 5G entity that will take care of the TSCAI calculation. 
Option to calculate traffic pattern for aggregated streams in DL will not be available. Missing calculation for other traffic pattern parameters.
	5

	#23
	Session binding for TSN
	Lack of clarity for session binding for TSC. 
	3

	#24
	Priority handling in TSN is not clear
	Lack of clarity on the handling of TSN priority.
	2

	#25
	Correction to Annex I – It states that the AF aggregates the TSN stream(s) but this is incorrect. Factually, AF creates one set of TSN QoS container for multiple TSN streams to enable aggregation of TSN streams [to single QoS flow] “. The aggregation of TSN streams into a single QoS flow actually happens in the UPF based on rules configured by the SMF.

	Can lead to incorrect implementation and interoperability issues.
	2

	#26
	Errors in the Port Management table:
This is wrong (should be blank)
This should be (x) and (X) 

	Neighbor discovery information for each discovered neighbor of NW-TT
	
	
	
	

	lldpV2RemChassisIdSubtype
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemChassisId
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortIdSubtype
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortId
	(x)
	X
	R
	IEEE 802.1AB [97] Table 11-2

	TTL
	(x)
	X
	R
	IEEE 802.1AB[97] clause 8.5.4

	Neighbor discovery information for each discovered neighbor of DS-TT (see Note 5)
	
	
	
	

	lldpV2RemChassisIdSubtype
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemChassisId
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortIdSubtype
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	lldpV2RemPortId
	(x)
	(X)
	R
	IEEE 802.1AB [97] Table 11-2

	TTL
	
	X
	R
	IEEE 802.1AB [97] clause 8.5.4.1





	Incorrect Port Management table leads to interoperability issues.
	2



Table 2-2: Companies views 
	Company Name
	Items in Table 2-1 you agree are FASMO for Rel-16
	Items in Table 2-1 you do not agree are FASMO for Rel-16

	Example: Nokia, Nokia Shanghai Bell
	#1, #2, #4, #5, #7/#13, #11, #12, #13, #14, #20, #21, #25, #26

	#8 - this is clarified already during SA2#136 (See S2-1912597)
"5GC sets the DL TSCAI Burst Arrival Time as the sum of TSN QoS Burst Arrival Time and CN PDB. 5GC sets the UL TSCAI Burst Arrival Time as the sum of TSN QoS Burst Arrival Time and UE-DS-TT Residence Time. 5GC sets the Periodicity as the TSN QoS Periodicity. 
#9 
#10, #15, #16, #17, #18, #19

	Qualcomm Incorporated
	#1, #2, #3, #4, #5, #6, #8, #9, #10. #17,#18,  #20, #22, #23, #24, #25, #26
	the remaining ones

	Ericsson
	#1, #2, #3, #4, #6, #8, and #17, #18, #19, #20, #21, #22, #23
	

	Samsung
	<TSN/5G time-base conversion>
QoS parameter #1: #1a: #1b: 
Bridge delay #7: #8: #13:

<DS-TT/NW-TT binding>
Sync Frame #2: 
TSC traffic #3: #4: 
Sync/TSC traffic #9: #10: 

< Clarification > 
5GS becomes TSN GM #6: 
Traffic class #20: 
	#5: Through LLDP, VLAN information is collected and reported to CNC.
#11: No UPF selection specific for TSC traffic only. 5G Bridge supports TSC with existing PDU sessions with additional forwarding information based on L2/L3 of the TSN.
#12: Labelling in the figure 5.27.1.1 needs to be updates.
#14: UE mobility and Mobility restrictions for determining achievable delay may not be needed, considering typical 5G ACIA deployment scenarios.
#15: Rel-17 Issue. UL sync may involve one DS-TT and multiple NW-TTs.
#16: The mapping between TSN QoS and 5GS QoS regarding priority, GFBR, MFBR. 5G Priority is proportional to TSN Traffic class. GFBR will be (max burst size) / (Periodicity) and MFBR may be max data rate of the neighbouring Ethernet port.
#17: UL PSFP solution is for Rel-17?
#18: Similar to the same as #15. It should be done as a 5G VN forwarding approaches.
#19: MDBV mapping is already added by CR from Ericsson.
#21: Annex F.2 including pre-configured QoS flows may be needed.
#22: TSCAI calculation is already described in Annex I by Ericsson. Additional descriptions do not seem FASMO.
#23: Need to specify why Session Binding for TSN is not clear.
#24: Need to specify why Priority handing in TSN is not clear.

	Huawei
	#1,#2,#3,#4,#13,#17,#18,#22
	#5: VLAN configuration is supported to be transferred to AF via Port Management information Container
#6: 5G GM can be synchronized to UE by RAN mechanism
#8: To be clarified the necessity for active latency monitoring for TSC PDU Session
#9: one port can only associated to one domain, i.e., the port corresponding PDU Session only supports one domain.
#11:it is based on DNN+NSSAI as already specified
#14: it is based on the closest configured PDB to the delay to determine the 5QI, the UE mobility and Mobility restrictions are not needed
#16,#19: no need to define the mapping manner for PCF
#23: session bonding is based on MAC address of the DS-TT port which is reported to PCF from the UE during PDU Session management procedure
#24: does the priority mean COS in Ethernet Frame header

	vivo
	#1, #2, #3, #4, #5, #16, #17, #18, #22, #24

#7, #13 is about time related TSC parameter W.R.T. the time difference and accuracy between 5G GM time and TSN GM time, better to be considered when #1 is fixed or to be merged with #1.
#15 and #18 is one issue, #15 go a bit further, thinking any NW-TT port shall not associated with any PDU session for DS-TT port. #18 is enough based on this.
#17, in last meeting, S2-1911129 try to clarify how to associate the traffic class for UL traffic based on the PSFP, traffic forwarding information and traffic class in egress port, but people only agreed a general description in 23.503. Support to further clarify it.
	#6: There are many implementations, NW-TT doesn’t have to be source of generating gPTP message. Leave it to implementation.
#8 the TSN QoS is delay critical GBR type, the delay should be guaranteed to satisfy the delay budge. No need to monitor the real time delay between UE and UPF.
#11: there is no PDU session for TSC but PDU session for DS-TT port. In 23.502, it is already specified based on dedicated DNN and NSSAI to select the UPF for PDU session associated with DS-TT port.
#14: the Uu delay is flexible, that is why we use a configured PDB. With buffer and hold functionality, the PDB doesn’t need to be exactly precise. Not need to restrict UE mobility.
#23: Session binding is already specified.

	NTT DOCOMO
	#1, #2, #4, #7, # 8
#9 (if multiple working domains is not possible, then section 5.27.1.3 in TS 23.501 must be corrected. If multiple working domains is possible, then a solution for item#10 is required)
#13: similar to #7, can be merged
#17, #24
	#6: UPF/NW-TT needs to multicast the gPTP messages to all PDU sessions in DL direction, but fixing the NOTE cannot be considered as FASMO.
#12
#14: optimization, not essential
#22: TSCAI part is the same as #1. Rest is not TSCAI, but optimization of the QoS mapping 
#23: unclear what is the open issue with session binding




	ZTE
	#1, #2, #3, #4, 5#, 6#, #13, #15/18, #17, #20, #22, #23
6#, consider the case, there are TSN end stations behind the DS-TT. These end stations shall time synchronized with GM.
#15 and #18 is similar issue
	#7, 5GS bridge delays to CNC shall be based on the TSN clock.
#8, Configuration is enough
#9, no, only one TSN domain
#11, based on DNN.S-NSSAI 
#14, based on configuration
#24, it is not clear what priority refer to. Does this mean the priority in the 5QI? Or priority in the PSFP?


2.	Summary
Totally Eight companies provided their views for this discussion. Following are the top 6 FASMO items identified based on companies views expressed for Table #1 and Table #2:
1. #1 Which entity should perform conversion of TSN QoS parameters from TSN GM to 5G GM.
2. #2 Should UE send the received gPtP message (within one PDU Session) to the corresponding DS-TT only or to all connected DS-TT(s)? (CT1 LS S2-1911948)
3. #4 How to apply StaticFilteringEntry information in 5GS, incl. whether to signal to NW-TT or UPF (in Port Management Information Containers to NW-TT or as part of explicit N4 signaling to UPF)?
4. #17 How to solve the UL issue using PSFP is not yet clear. 
5. #3 How to ensure correct Qbv enforcement of UL TSN flows in NW-TT in case an NW-TT Ethernet port is shared by multiple PDU sessions. Incorrect Qbv enforcement can happen given that delays within(!) 5GS are not predictable (see S2-1911750 for more details)
6. #13 5GS Bridge delay reporting towards AF, criteria used for determining bridge delay, also the accuracy of bridge delay i.e. Whether there is a need to convert this to TSN GM needs to be aligned also with the outcome of #1 possibly. In the same section, dependentDelayMax and dependentDelayMin definitions are wrong, not fully aligned with IEEE spec



9

