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Introduction
This document summarizes the CT4 impacts identified to support the stage 2 requirements for support of deployment topologies with specific SMF Service Areas (ETSUN). 

 
Discussion
The table below contains a summary of the expected work and the impacted specifications. 


	#
	Impacted TS
	Summary of required changes
	Company planning to contribute at next meeting
	Status 

	1.  
	29.244
	N4 extensions for UE IP@ allocation by UPF
	-
	Completed 
C4-192381

	2.  
	29.510
	NRF APIs extensions for registering and discovering UPF supporting UE IP @ allocation
	-
	Completed 
C4-192430

	3. 
	29.502
	Updates to reference model for ETSUN
	-
	Completed 
C4-191351

	4. 
	29.502
	Insertion of I-SMF
23.501 5.34.3 & 5.34.6 / 23.502 4.23.9.1

A. During PDU session establishment:
Below extensions in Create request/response

B. During UE mobility:
Below extensions in Create request/response

I-SMF provides the DNAI list it supports to the SMF. The SMF may provide location information for local traffic steering to the I-SMF, e.g. immediately or upon addition/change/removal of a PCC rule; location information refers to DNAI(s) of interest for the PDU session.

An indication of whether Multi-Homing is possible is also provided to the I-SMF. 

	
Nokia/Huawei (C4-193075)



	

	5. 
	29.502
	Establishment of a PDU Session with an I-SMF
23.502 4.23.5, CR 23.501 #1664 (S2-1908167)

Similar to HR PDU session establishment, but with DNAIs list sent to SMF, and with serving PLMN S-NSSAI.

A. Extensions to Create service operation (N16a)

B. Extensions to Create SM Context service operation (N11)
Create SM Context request includes the selected SMF ID. Requirements defined for HR PDU sessions also apply to PDU sessions with I-SMF. 

	









Nokia/Huawei (C4-193075)


Nokia (C4-193076)
 
	

	6. 
	29.502
	Transfer of NAS SM information over N16a

Similar to transfer of NAS SM information over N16
	Nokia (C4-193077)
	

	7. 
	29.502
	Update to resources model and operations for PDU session with an I-SMF

Update Resources model and the operations to allow support of the Create, Update and Release operations over N16a between the I-SMF and SMF
	Nokia (C4-193078)
	

	8. 
	29.502
	Release of a PDU Session with an I-SMF
CR 23.502 #1624 (S2-1908346)

Similar to HR PDU session release. 
	Nokia (C4-193079)
	

	9. 
	29.502
	Notify status change for a PDU session with an I-SMF 
Similar to HR PDU session release
	Nokia (C4-193080)
	

	10. 
	29.502
	I-SMF or SMF initiated update of a PDU session with an I-SMF 
CR 23.502 #1624 (S2-1908346)

Similar to HR PDU session release. 

	Nokia/Huawei (C4-193081)
	

	11. 
	29.502
29.244
	N4 interactions related to traffic offloading between SMF and I-SMF
23.501 5.34.6

The SMF may provide N4 information to the I-SMF for how the traffic shall be detected, enforced, monitored in UPF(s) controlled by the I-SMF. The SMF issues requests to the I-SMF containing N4 information to be used for creating, updating or removing PDR, FAR, QER, URR, etc.

	Nokia/ZTE 
DISC paper 
(C4-193074)

Nokia/ZTE/Huawei
 29.502 CR
(C4-193082)

Nokia 29.244 CR
(C4-193187)









Nokia/ZTE (C4-193085)




	

	12. 
	
	N4 notifications related to traffic usage reporting between SMF and I-SMF
23.501 5.34.6

The I-SMF forwards to the SMF N4 information corresponding to UPF notifications related to traffic usage reporting.

	
	

	13. 
	29.502
	Interaction between I-SMF and SMF for traffic offload 
23.501 5.34.6 / 23.502 4.23.9, CR 23.502 #1520 (S2-1907214)

A. Insertion of PSA and UL CL/BP

I-SMF sends Update Request to SMF (Indication of UL CL or BP Insertion, IPv6 prefix@PSA2, DNAIs supported by PSA2, DL tunnel info of UL CL/BP).


SMF sends Update Response (set of N4 info including DNAI, Indication of no DNAI change, Indication of no local PSA change). N4 info for local traffic corresponding to N4 rules (PDR, FAR, URR, QER, etc) related with the support of a DNAI. N4 info may indicate info (e.g. 5G AN Tunnel Info) that the SMF does not know and that the I-SMF needs to determine itself to build the actual rules sent to the UPF(s). Each element of N4 information for local traffic handling provided to the I-SMF includes the DNAI it corresponds to.

B. Removal of PSA and UL CL/BP

I-SMF sends Update Request to SMF (Indication of UL CL or BP Removal, Removal of IPv6 prefix@PSA2, DL tunnel info of new I-UPF).

SMF sends Update Response (N4 info indicating the removal of the traffic offload rules).

C. Change of PSA for IPv6 multi-homing or UL CL

I-SMF sends Update Request to SMF (Indication of UL CL or BP Change, New allocated IPv6@PSA2, DNAIs supported by PSA2, Removal of IPv6 prefix@PSA0, DNAIs supported by PSA0).

SMF sends Update Response (N4 info to remove the traffic offload related to DNAIs that are no more reachable and enable the traffic offload related to DNAIs that are now reachable).

	





Nokia/ZTE/Huawei
 (C4-193082)

Includes reverting changes from C4-191361





















Nokia (C4-193083)










Nokia/Huawei (C4-193084)






	





UpdateSmContext: C4-191361
(To be reverted)


	14. 
	


29.518


29.502

29.502

29.502
	Registration procedure
23.502 4.23.3

A. UE context transferred from old AMF (N14) includes I-SMF (if applicable) and SMF information
B. If I-SMF is reused by T-AMF: Update SM Context
C. If I-SMF is inserted changed by T-AMF: Create SM Context to new I-SMF
D. If I-SMF is removed by T-AMF: Create SM Context to SMF

	


Ericsson (C4-193236)


Ericsson (C4-193237)
B, C, D: add a reference to stage 2 procedure


	

	15. 
	29.502
	Service Request procedure
23.502 4.23.4

A. UE Triggered Service Request w/o I-SMF change/removal: 
Description of IEs in Update Request to be updated for N16A: 
- SMF gets UE location info from I-SMF
- SMF may get new DL CN Tunnel Info of new I-UPF

	


No further impacts
(see C4-193081)


	

	16. 
	29.502
	Service Request procedure
23.502 4.23.4

B. UE Triggered Service Request with I-SMF or V-SMF change

AMF sends CreateSMContextRequest (PDU Session ID, SM Context ID, UE location Info, Access Type, RAT Type, Operation Type "UP Activate", UE Time Zone if modified) to new I-SMF.

New I-SMF sends RetrieveSMContext Request to old I-SMF/V-SMF (i.e. PDN connection context and 5G SM context). In the response, the old I-SMF/V-SMF includes a forwarding indication to indicate that a forwarding tunnel is needed if there are buffered downlink data to be sent.  

New I-SMF sends UpdateSMContext Request to old I-SMF/V-SMF, if a new I-UPF is selected and a forwarding tunnel needs to be established between old I-UPF and new I-UPF to forward buffered data.

New I-SMF sends Update Request (SUPI, PDU Session ID, new I-UPF DL tunnel info, SM Context ID at I-SMF, Access Type, RAT Type) to SMF. 

New I-SMF sends CreateSMContext Response to AMF.

AMF sends ReleaseSMContext Request (I-SMF only indication) to old I-SMF/V-SMF.

	






Nokia (C4-193086)






Ericsson
Forwarding Indication to be specified in SMContextRetrievedData (6.1.6.2.27) or SmContext (6.1.6.2.x)



Ericsson
Extensions for forwarding tunnel establishment




Ericsson
Add reference to stage 2 procedure, check parameters

	











RetrieveSMContext: 
C4-192009


	17. 
	29.502
	Service Request procedure
23.502 4.23.4, CR 23.502 #1535 (S2-1908608)

C. UE Triggered Service Request with I-SMF insertion

AMF sends CreateSMContextRequest (PDU Session ID, SM Context ID, UE location Info, Access Type, RAT Type, Operation Type "UP Activate", UE Time Zone if modified) to new I-SMF.

New I-SMF sends RetrieveSMContext Request to SMF (i.e. PDN connection context and 5G SM context) to SMF. In the response, the SMF includes a forwarding indication to indicate that a forwarding tunnel is needed if there are buffered downlink data at old I-UPF controlled by SMF to be sent.  

New I-SMF sends Create Request to SMF (New I-UPF DL tunnel info, SM Context ID at I-SMF, Access Type, RAT Type, new I-UPF endpoint for buffered DL data). 

New I-SMF sends CreateSMContext Response to AMF.

	







Nokia (C4-193086)





Nokia (C4-193087)
5.2.1: operation also used on N16a; also correct description of Retrieve SM Context: context retrieved from SMF during I-SMF insertion. 
Complete description in 5.2.2.6 & 6.1.6.2.7.

	













RetrieveSMContext: 
C4-192009


	18. 
	
	Service Request procedure
23.502 4.23.4

D. UE Triggered Service Request with I-SMF removal 

AMF sends CreateSMContextRequest (SUPI, PDU Session ID at old I-SMF, AMF ID, SM Context ID, UE location Info, Access Type, RAT Type, UE Time Zone if modified, Operation Type "UP Activate") to SMF.

SMF sends RetrieveSMContext Request to old I-SMF. In the response, the old I-SMF includes a forwarding indication to indicate that a forwarding tunnel is needed if there are buffered downlink data to be sent.



SMF sends Update SM Context Request to old I-SMF to establish forwarding tunnel.

SMF sends CreateSMContext Response to AMF.

AMF sends ReleaseSMContext Request (I-SMF only indication) to old I-SMF.


	





Nokia (C4-193086)







Nokia (C4-193087)
5.2.1 to be extended to also apply to N16a; SMF is also a consumer of the service. Correct also description of the service. Complete description in 5.2.2.6 & 6.1.6.2.7. 

Ericsson

	













RetrieveSMContext: 
C4-192009


	19. 
	29.502
	Service Request procedure
23.502 4.23.4

E. Network Triggered Service Request 

UP reactivation (Connected): AMF should reject N1N2MessageTransfer Request with a proper cause when it triggers an insertion, change or removal of I-SMF. 
[not specified in stage 2]
	





Ericsson

	

	20. 
	


29.502
	Policy update procedure with I-SMF
23.502 4.23.6.2

A. SMF initiated PDU session modification: SMF provides to I-SMF list of DNAI(s) of interest for this PDU session for local traffic steering

	



Huawei
	



CR0151-TS29.502 in C4-193065 already covers N16a. Will do the rest

	21. 
	







29.518



29.502
	Inter NG-RAN N2 handover procedure 
23.502 4.23.7.2, CR 23.502 #1519 (S2-1908341), CR 23.502 #1535 (S2-1908608)

A. N2 Handover without I-SMF change/removal: 

preparation phase: UE context transferred from old AMF (N14) includes I-SMF context ID (if applicable) or SMF Context ID information. 

Execution phase: I-SMF sends Update Request (DL CN Tunnel Info of the T-UPF, End Marker Indication) to SMF if I-UPF is changed.

	







C4-193147 (ZTE/Huawei)



ZTE
(new End Marker Indication)

	

	22. 
	










29.502



29.502























29.518






29.502








29.502
	Inter NG-RAN N2 handover procedure 
23.502 4.23.7.3, CR 23.502 #1519 (S2-1908341)

B. N2 Handover with I-SMF/V-SMF change: 

preparation phase: 

T-AMF sends CreateSMContext Request (PDU session ID, Target ID, T-AMF ID, N2 SM Info, SM Context ID at source I-SMF) to new I-SMF.

Target I-SMF sends RetrieveSMContext to source I-SMF.

Target I-SMF sends CreateSMContext Response (PDU Session ID, N2 SM Information, reason for non-acceptance) to T-AMF.

T-AMF sends UpdateSMContext Request to T- I-SMF.

T- I-SMF sends UpdateSMContextRequest (T-I-UPF N9 forwarding info list, Operation Type:"establishment of forwarding tunnels") to Source I-SMF. Response from source I-SMF includes source I-UPF N3 forwarding info. 

T-I-SMF sends UpdateSMContext Response (N2 SM Info) to T-AMF.

Execution phase: 

T-AMF sends N2InfoNotify to S-AMF with an indication of I-SMF change/removal (if I-SMF is changed or removed).




T-AMF sends UpdateSMContext Request (Handover Complete Indication) to Target I-SMF.

S-AMF sends ReleaseSMContext Request (I-SMF only indication) to source I-SMF.



Target I-SMF sends Update Request to SMF (PDU Session ID, DL CN tunnel info of target I-UPF, DNAIs supported by I-SMF, End Marker Indication).

	









ZTE
5.2.2.2.5: missing parameters














ZTE










C4-1960 (Huawei/ZTE)
5.2.2.3.6.2: no stage 2 reqt for an indication that I-SMF is inserted. Also V-SMF cannot be inserted or removed. Ditto in 6.1.6.1, 6.1.6.2.14 & 6.1.6.3.x.

Huawei


ZTE 
correct text in 5.2.2.4.1 & 6.1.6.2.6: "with I-SMF change or removal"



Huawei/ZTE
 (CR0168r1 in C4-193111)

	









CreateSmContext: 
C4-192521


RetrieveSmContext:
C4-191500























N2InfoNotify
C4-191520










ReleaseSMContext: 
C4-192429




Nsmf_PDUSession_Update service operation, clause 4.23.9.3 step 3-5
CR0149-TS29.502 in C4-193048


	23. 
	







29.502
	Inter NG-RAN N2 handover procedure 
23.502 4.23.7.3, CR 23.502 #1519 (S2-1908341)

C. N2 Handover with I-SMF insertion: 

preparation phase: 

T-AMF sends CreateSMContext Request (PDU session ID, Target ID, T-AMF ID, N2 SM Info, SM Context ID at source I-SMF) to new I-SMF.

Target I-SMF sends RetrieveSMContext to SMF.

Target I-SMF sends CreateSMContext Response (PDU Session ID, N2 SM Information, reason for non-acceptance) to T-AMF.

T-AMF sends UpdateSMContext Request to SMF.

SMF sends UpdateSMContextRequest (T-I-UPF N9 forwarding info list, Operation Type:"establishment of forwarding tunnels") to Source I-SMF. Response from source I-SMF includes source I-UPF N3 forwarding info.

T-I-SMF sends UpdateSMContext Response (N2 SM Info) to T-AMF. 

Execution phase: 

T-AMF sends UpdateSMContext Request (Handover Complete Indication) to Target I-SMF.

Target I-SMF sends Create Request to SMF (PDU Session ID, DL CN tunnel info of target I-UPF, End Marker Indication, DNAIs supported by I-SMF).


	







ZTE
5.2.2.2.5: missing parameters































Nokia/Huawei (C4-193075)
Huawei (CR0168r1 in C4-193111)


	







CreateSmContext: 
C4-192521


RetrieveSmContext:
C4-191500




























CR0149-TS29.502 in C4-193048



	24. 
	








29.502
	Inter NG-RAN N2 handover procedure 
23.502 4.23.7.3

D. N2 Handover with I-SMF removal: 

preparation phase: 

T-AMF sends CreateSMContext Request (PDU session ID, Target ID, T-AMF ID, N2 SM Info, SM Context ID at source I-SMF) to SMF.






SMF sends CreateSMContext Response (PDU Session ID, N2 SM Information, reason for non-acceptance) to T-AMF. 

T-AMF sends UpdateSMContext Request to SMF.

SMF sends UpdateSMContext Request (N9 forwarding Info, indication to allocate DL forwarding tunnels) to source I-SMF to establish forwarding tunnel. Response contains source I-UPF N3 forwarding info. 

T-SMF sends UpdateSMContext Response (N2 SM Info) to T-AMF.

Execution phase: 

T-AMF sends N2InfoNotify to S-AMF with an indication of I-SMF change/removal (if I-SMF is changed or removed).

T-AMF sends UpdateSMContext Request (Handover Complete Indication) to SMF.

S-AMF sends ReleaseSMContext Request (I-SMF only indication, Handover Complete Indication) to source I-SMF.


	









Huawei (C4-193159)
5.2.2.6.1: No RetrieveSmContext request during N2 HO with I-SMF removal.






















C4-1960 (Huawei/ZTE)
5.2.2.3.6.2: no stage 2 reqt for an indication that I-SMF is inserted. Also V-SMF cannot be inserted or removed. Ditto in 6.1.6.1, 6.1.6.2.14 & 6.1.6.3.x.

	










RetrieveSmContext:
C4-191500

























N2InfoNotify
C4-191520







ReleaseSMContext: 
C4-192429




	25. 
	
	AN release procedure involving I-SMF
23.502 4.23.8

	
	

	26. 
	
	Simultaneous change of additional PSA and BP/UL CL and I-SMF
23.502 4.23.9a

Target I-SMF sends RetrieveSMContext to Source I-SMF. If session continuity upon UL CL relocation is used, the Source I-SMF provides the Source UL CL Tunnel Info to the Target I-SMF to setup forwarding tunnel between the two UL CLs.

If session continuity upon UL CL relocation, the target I-SMF sends UpdateSMContextRequest to the source I-SMF to establish forwarding tunnel between the two UL CLs.

Update Response from SMF to I-SMF includes N4 information to generate UL forwarding rules to be installed in Target UL CL/BP, i.e. what traffic shall be forwarded to PSA3, PSA1 and source UL CL/BP.



	




SA2 is still updating this procedure. Postponed to CT4#94. 

	

	27. 
	
	CN initiated selective deactivation of UP connection of an existing PDU session involving I-SMF
23.502 4.23.10

	
	

	28. 
	
	Xn based handover 
23.502 4.23.11, CR 23.502 #1519 (S2-1908341), CR 23.502 #1535 (S2-1908608)

A. Xn based Handover with I-SMF insertion: 
AMF sends CreateSMContext Request to new I-SMF (SUPI, AMF ID, SMF ID, SM Context ID, PDU Session To Be Switched with N2 SM Information, UE location Info, UE presence in LADN Service Area).

New I-SMF sends RetrieveSMContextRequest to SMF.

New I-SMF sends Create Request to SMF (SUPI, PDU Session ID, Secondary RAT usage data, UE location Info, UE presence in LADN Service Area, DL CN tunnel info, DNAI list supported by I-SMF, End Marker Indication).

SMF sends Create Response (Info for local traffic steering location).

I-SMF sends CreateSMContext Response to AMF (UL CL tunnel Info of I-UPF). 


	





Huawei
5.2.2.2.4: missing parameters




Huawei


Nokia/Huawei (C4-193075)
Huawei (CR0168r1 in C4-193111)

	





CreateSmContext: 
C4-192520




RetrieveSmContext:
C4-191500




CR0149-TS29.502 in C4-193048








	29. 
	
	Xn based handover 
23.502 4.23.11, CR 23.502 #1519 (S2-1908341), CR 23.502 #1535 (S2-1908608)

B. Xn based Handover with I-SMF/V-SMF change:

AMF sends CreateSMContext Request to new I-SMF (SUPI, AMF ID, SMF ID, SM Context ID, PDU Session To Be Switched with N2 SM Information, UE location Info, UE presence in LADN Service Area).

New I-SMF sends RetrieveSMContextRequest to old I-SMF.

New I-SMF sends Update Request to SMF (Secondary RAT usage data , UE location Info, UE presence in LADN Service Area, DL CN tunnel info, DNAI list supported by target I-SMF, End Marker Indication).

AMF sends ReleaseSMContext (I-SMF only Indication) to source I-SMF.

SMF sends Update Response (Info for local traffic steering location).

I-SMF sends CreateSMContext Response to AMF (UL CL tunnel Info of I-UPF). 

	






Huawei
5.2.2.2.4: missing parameters





Huawei
	






CreateSmContext: 
C4-192520






CR0149





ReleaseSMContext: 
C4-192429


	30. 
	
	Xn based handover 
23.502 4.23.11, CR 23.502 #1519 (S2-1908341)

C. Xn based Handover with I-SMF removal:

AMF sends CreateSMContext Request to SMF (SUPI, PDU Session ID, AMF ID, PDU Session To Be Switched with N2 SM Information, UE location Info, UE presence in LADN Service Area, Target NG RAN Tunnel Info).

SMF sends CreateSMContextResponse (UL CN Tunnel Info of UPF)

AMF sends ReleaseSMContext (I-SMF only Indication) to source I-SMF.

	
	













ReleaseSMContext: 
C4-192429


	31. 
	29.502
	N26 based interworking with I-SMF
CR 23.502 #1559 (S2-1908349)

A. 5GS to EPS Idle mode mobility using N26 with I-SMF removal

AMF sends ReleaseSMContext request (I-SMF only indication) to the old I-SMF for the release of resources in old I-SMF. 

B. EPS to 5GS Idle mode mobility using N26 with I-SMF insertion

AMF sends CreateSMContext request to new I-SMF. I-SMF sends Create request (new I-UPF DL tunnel info, EPS PDN Connection context, UE location information) to SMF.

New I-SMF sends CreateSMContext response (PDU Session ID, S-NSSAI, N2 SM Info, N1 SM Container, Cause) to AMF.

C. EPS bearer ID allocation

As described for HR roaming case, with H-SMF and V-SMF replaced by SMF and I-SMF respectively.
	Nokia (C4-193088)



Add the new stage 2 procedures to the list of procedures invoking the ReleaseSMContext request. 


Add the new stage 2 procedures to the list of procedures invoking the Create SM Context/ Create request. 











29.502 impacts covered by Nokia/Huawei (C4-193081)
	

	32. 
	29.518
29.502
	UE's mobility event management
CR 23.501 #1544 (S2-1908348)

SMF and I-SMF independently subscribe to AMF for reporting of UE Presence in Area of Interest. 

In case of AMF change w/o I-SMF change/removal, T-AMF receives mobility event info from S-AMF and update mobility event subscription info with SMF and I-SMF respectively.

In case of AMF change with I-SMF change, the subscription of mobility event is transferred from Source I-SMF, the new I-SMF triggers the subscription change with the new I-SMF information to the AMF if the new I-SMF wants to maintain the event or triggers a new subscription event.


	Huawei

29.502: new subscription info in SM context

29.518: subscription change with new I-SMF info


	

	33. 
	29.281
	Possible impacts for forwarding tunnels between source and target I-UPFs 
	Huawei

	

	34. 
	29.510
	I-SMF and I-UPF selection
23.501, subclauses 3.1 and 5.34.3, 
CR 23.501 #1664 (S2-1908167)

UPF Service Area: An area consisting of one or more TA(s) within which PDU Session associated with the UPF can be served by (R)AN nodes via a N3 interface between the (R)AN and the UPF without need to add a new UPF in between or to remove/re-allocate the UPF.

SMF Service Area: The collection of UPF Service Areas of all UPFs which can be controlled by one SMF.

AMF gets from NRF information about the Service Areas of SMF(s). 


	
Nokia/Ericsson (C4-193089)

[bookmark: _GoBack]SMF selection optimization: Huawei/Nokia (C4-193119)

	



