

	
3GPP TSG-WG SA2 Meeting # 146E e-meeting 	S2-2106143
Elbonia, Aug 16 – 27, 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	23.502
	CR
	3042
	rev
	-
	Current version:
	17.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Usage monitoring for a user in SSC mode #3

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	SA2

	
	

	Work item code:
	TEI16
	
	Date:
	2021-08-10

	
	
	
	
	

	Category:
	A
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	In SSC mode #3 when the PDU Session Anchor serving a PDU Session is changed, the SMF may be reallocated which potentially may also lead to change in PCF for PDU session. If usage monitoring is applied (i.e. "Remaining allowed usage related information" from UDR as defined in Table 6.2-3 of TS 23.503), the same UDR counter will be read by the new PCF before it is being released by the old PCF. This may cause inconsitent behaviour for usage monitoring. For example:
· Let us assume at the beginning the remaining allowed usage in UDR = 50
· Now PCF1 has observed 20 are consumed (it read the quota as 50).
· When PCF2 takes over it may still read the quota=50 and e.g. has observed 10 are consumed
· PCF1 writes 50-20 = 30
· PCF2 writes 50-10 = 40

There are multiple options to solve the above problem. e.g.
1. At the subscription level, disallow SSC mode #3, if usage monitoring by PCF is required
2. At the procedure level, SMF may determine that usage monitoring is activated by PCF and decides that SMF can not be changed.
 It is proposed to specify option 2 above.
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* * * * Begin of Changes * * * *
[bookmark: _Toc75411303]4.3.5.2	Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
The following procedure is triggered by SMF in order to change the PDU Session Anchor serving a PDU Session of SSC mode 3 for a UE. This procedure releases the existing PDU Session associated with an old PDU Session Anchor (i.e. UPF1 in figure 4.3.5.2-1) after having established a new PDU Session to the same DN with a new PDU Session Anchor (i.e. UPF2 in figure 4.3.5.2-1), which is controlled by the same SMF. The SMF may determine that a new SMF needs to be reallocated. If usage monitoring is activated by the PCF, then the new PDU session Anchor (i.e. UPF2 in figure 4.3.5.2-1) is controlled by the same SMF, to facilitate the selection of the same PCF.


Figure 4.3.5.2-1: Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
1.	The SMF determines that the serving UPF or the SMF needs to be changed. If the "Indication of application relocation possibility" attributes in the PCC rule indicates no DNAI change takes place once selected for this application, the SMF determines that the SMF can not be changed.
1a. If the UPF (PSA) cannot connect to the target DNAI(s) that SMF received from SM-PCF, the SMF invokes Nsmf_PDUSession_SMContextStatusNotify Request (target DNAI information) service operation to the AMF. The SMF also indicate the SMF selection is expected.
	If the runtime coordination between 5GC and AF (Figure 4.3.6.3-1) is enabled, the SMF includes in the Nsmf_PDUSession_SMContextStatusNotify Request the SM Context ID as a reference to the SM Context that includes AF Coordination Information stored in the SMF.
	The target DNAI information are used for SMF selection which can control UPF connecting to that DNAI at next PDU session establishment towards the same DNN and S-NSSAI. Due to it is for SMF selection, the AMF stores the target DNAI information received from SMF selection. The target DNAI information is not transferred outside, e.g. to support the UE context transfer between AMFs for AMF relocation.
2.	If the SMF had sent an early notification to the AF and the runtime coordination between 5GC and AF is enabled based on local configuration as specified in clause 4.3.6.3, according to the indication of "AF acknowledgment to be expected" included in AF subscription to SMF events, the SMF waits for a notification response from the AF. If the SMF receives a negative notification response from the AF, the SMF may stop the procedure. This is defined in Figure 4.3.6.3-1.
	The SMF invokes the Namf_Communication_N1N2MessageTransfer (PDU Session ID, SMF Reallocation requested indication, N1 SM container (PDU Session Modification Command (Cause, PCO (PDU Session Address Lifetime value)))) where PDU Session ID indicates the existing PDU Session to be relocated and Cause indicates that a PDU Session re-establishment to the same DN is required.
	The SMF Reallocation requested indication indicates whether the SMF is requested to be reallocated. If usage monitoring is activated by the PCF, the SMF shall not include the SMF Reallocation requested indication.
	The PDU Session Address Lifetime value is delivered to the UE upper layers in PCO and indicates how long the network is willing to maintain the PDU Session. The SMF starts a PDU Session Release timer corresponding to the PDU Session Address Lifetime value.
3a.	The AMF forwards the NAS message to the UE. The UE can provide the release timer value to the upper layers if received in the PDU Session Modification Command.
3b.	The UE acknowledges the PDU Session Modification Command.
3c.	The AMF forwards the N1 SM container (PDU Session Modification Command ACK) received from the (R)AN to the SMF1 via Nsmf_PDUSession_UpdateSMContext service operation.
3d.	The SMF1 replies with a Nsmf_PDUSession_UpdateSMContext Response.
4.	If the UE receives PDU Session Modification Command, the UE may decide to initiate the PDU Session Establishment procedure described in clause 4.3.2.2, to the same DN with the following differences:
	In Step 1 of clause 4.3.2.2.1, according to the SSC mode, UE generates a new PDU Session ID and initiates the PDU Session Establishment Request using the new PDU Session ID. The new PDU Session ID is included as PDU Session ID in the NAS request message, and the Old PDU Session ID which indicates the existing PDU Session to be released is also provided to AMF in the NAS request message.
	In Step 2 of clause 4.3.2.2.1, if SMF reallocation was requested in Step 2 of this clause, the AMF selects a different SMF. Otherwise, the AMF sends the Nsmf_PDUSession_CreateSMContext Request to the same SMF serving the Old PDU Session ID.
	If target DNAI information has been received from old SMF (i.e. SMF1), for the PDU Session toward same DNN and S-NSSAI the AMF selects the new SMF using the stored target DNAI information. The AMF includes the target DNAI in the Nsmf_PDUSession_CreateSMContext Request and deletes the stored target DNAI information. If the AMF has received the SM Context ID from the old SMF, the AMF includes the SM Context ID in the Nsmf_PDUSession_CreateSMContext Request.
	In Step 3 of clause 4.3.2.2.1, if the SMF is not to be reallocated, the AMF include both PDU Session ID and Old PDU Session ID in Nsmf_PDUSession_CreateSMContext Request. The SMF detects that the PDU Session establishment request is related to the trigger in step 2 based on the presence of an Old PDU Session ID in the Nsmf_PDUSession_CreateSMContext Request.
	In Step 3 of clause 4.3.2.2.1, the SMF stores the new PDU Session ID and selects a new PDU Session Anchor (i.e. UPF2) for the new PDU Session.
	If the new SMF receives an SM Context ID in the Nsmf_PDUSession_CreateSMContext Request, the new SMF retrieves the AF Coordination Information by sending a Nsmf_PDUSession_ContextRequest to the old SMF.
	If the SMF receives a target DNAI in the Nsmf_PDUSession_CreateSMContext Request, the SMF selects the new PDU Session Anchor using the target DNAI.
	If the AF Coordination Information in the Nsmf_PDUSession_ContextRequest Response includes a notification correlation id associated with an "uplink buffering" indication, the SMF may also indicate PSA2 to buffer the uplink data associated with the same notification correlation id in the PCC Rules.
	If the PCC Rules received from the PCF as in step 7b or step 9 in clause 4.3.2.2.1 indicate that a late notification is requested by the AF (directly or via NEF), the SMF sends a late notification to the AF before step 11 of clause 4.3.2.2.1 in Nsmf_EventExposure_Notify service operation, as in step 4a or step 4c in Figure 4.3.6.3-1 (directly or via NEF, respectively). The late notification contains the Source DNAI and the UE IP address in the Source DNAI included in the AF Coordination Information as received in the Nsmf_PDUSession_CreateSMContext Response from the old SMF.
	If the SMF received a negative notification response from the AF, the SMF may stop the procedure. This is defined in Figure 4.3.6.3-1. Otherwise the SMF continue the following procedures to activate the UP path of the new PDU Session. The SMF may also indicate PSA2 to stop buffering and start forwarding uplink data.
5.	After the new PDU Session is established the UE starts using the IP address/prefix associated with the new PDU Session for all new traffic and may also proactively move existing traffic flow (where possible) from the old PDU Session to the new PDU Session.
NOTE:	The mechanisms used by the UE to proactively move existing traffic flows from one IP address/prefix to another are outside the scope of 3GPP specifications.
6.	The old PDU Session is released as described in clause 4.3.4 either by the UE before the timer provided in step 3 expires (e.g., once the UE has consolidated all traffic on new PDU Session or if the session is no more needed) or by the SMF upon expiry of this timer.
* * * * End of Changes * * * *
image1.emf
UE (R)AN AMF UPF1 UPF2 SMF1

UL/DL Data

1. SMF determines UPF/SMF 

relocation needs to be 

performed

6. PDU Session release procedure (with UPF1)

5. UL/DL Data

4. UE-initiated PDU Session establishment procedure (with UPF2)

3a. PDU Session

Modification Command

SMF2

2.Namf_Communication_N1N2MessageTransfer 

3b. PDU Session Modification Command ACK

3c. Nsmf_PDUSession_UpdateSMContext Request

3d. Nsmf_PDUSession_UpdateSMContext Response

1a.

Nsmf_PDUSession_SMContextStatusNotify Request/Response


Microsoft_Visio_Drawing.vsdx
UE
(R)AN
AMF
UPF1
UPF2
SMF1
UL/DL Data
1. SMF determines UPF/SMF relocation needs to be performed
6. PDU Session release procedure (with UPF1)
5. UL/DL Data
4. UE-initiated PDU Session establishment procedure (with UPF2)
3a. PDU Session
Modification Command
SMF2
2.Namf_Communication_N1N2MessageTransfer
3b. PDU Session Modification Command ACK
3c. Nsmf_PDUSession_UpdateSMContext Request
3d. Nsmf_PDUSession_UpdateSMContext Response
1a.Nsmf_PDUSession_SMContextStatusNotify Request/Response



