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Abstract of the contribution: This contribution provides updates to section 4.2.3.3 (UE triggered Service Request in CM-CONNECTED state).
Discussion

This contribution provides updates to section 4.2.3.3 (UE triggered Service Request in CM-CONNECTED state). The following is the summary of updates provided in this contribution:

· Step 14b: This step is a response to request made in step 14a which is mandatory and hence this response also needs to be mandatory. Also, reference to clause x.y.z has been removed with the description of this step.

· Steps 16a and 16b: If the SMF decides to relocate the old UPF, if will be released only if the old UPF is not PSA UPF. By making this change, eliminates NOTE 4 and NOTE 5 in these steps respectively.
· Changes in figure includes renaming of messages Nsmf_PDUSession_ UpdateSMContext Request and Nsmf_PDUSession_ UpdateSMContext Response respectively to reflect messages names in the call flow description.
Proposal

***** Start of Change *****
4.2.3.3
UE triggered Service Request in CM-CONNECTED state
Editor's note:
Procedure includes aspects required to support network slicing.

The Service Request procedure is used by a 5G UE in CM-CONNECTED to request establish User Plane resources for the PDU sessions.
For this procedure, the impacted SMF and UPF are all under control of the PLMN serving the UE, e.g. in Home Routed roaming case the SMF and UPF in HPLMN are not involved.
Editor's note:
It is FFS how to handle if the not all the PDU session requested by the UE can be accepted by network.
The network may take further actions if User Plane resource establishment is not successful.
The procedure in this clause 4.2.3.3 is applicable to the scenarios with or without intermediate UPF, and with or without intermediate UPF reselection.
NOTE 1:
The procedure in this clause 4.2.3.3 is not applicable for an access network (once the UE is registered in the network) in which the UE is always considered as in CM-CONNECTED state and in which the User Plane resource is always considered established for an active PDU session.
Editor's note:
The names of N2 message and N11 message are FFS.
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Figure 4.2.3.3-1: UE triggered Service Request procedure in CM-CONNECTED state
1.
UE to (R)AN: MM NAS Service Request (PDU session(s) to be activated).


The UE sends NAS message Service Request towards the AMF encapsulated in an RRC message to the RAN. The MM NAS Service Request message shall be integrity protected. The UE identifies PDU session(s) to be activated in NAS message Service Request message.

2.
(R)AN to AMF: N2 Message(MM NAS Service Request). Details of this step are described in RAN specifications. 

The (R)AN forwards the MM NAS Service Request message to the AMF based on the existing N2 connection. If the Service Request cannot be handled by the AMF, the AMF reject it.
3.
AMF to SMF: Nsmf_PDUSession_ UpdateSMContext Request (PDU session ID(s)).


The AMF sends Nsmf_PDUSession_ UpdateSMContext Request to SMF(s) associated with the PDU session ID(s).
NOTE 2:
Step 3 is not performed for PDU session(s) not indicated in the Service Request. Also, following step 4 to 7 and step 12 to 16 are skipped.
4.
Based on the new location info, the SMF checks the UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2]. If UE has moved out of the service area of UPF that connecting to RAN, SMF selects a new intermediate UPF.
5a.
[Conditional] SMF to new intermediate UPF: N4 Session Establishment Request


If the SMF selects a new intermediate UPF for the PDU session, an N4 Session Establishment Request message is sent to the new intermediate UPF, providing Packet detection, enforcement and reporting rules to be installed on the T-UPF. The PDU session anchor info for this PDU Session is also provided to the T-UPF.

5b.
new UPF to SMF: N4 Session Establishment Response


The new UPF sends an N4 Session Establishment Response message to the SMF. If the UPF allocates CN tunnel info, the UPF provides CN DL tunnel info and UL tunnel info (i.e. CN N3 tunnel info) to the SMF. The SMF starts a timer, to be used in step 17a to release the resource in old UPF if there is one.

6a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request


If the SMF selects a new UPF to act as intermediate UPF for the PDU session, the SMF sends N4 Session Modification Request message to PDU session anchor UPF, UPF (PSA), providing the DL tunnel information for the new intermediate UPF.

6b.
UPF (PSA) to SMF: N4 Session Modification Response


The UPF (PSA) sends N4 Session Modification Response message to SMF.
7.
SMF to AMF: Nsmf_PDUSession_ UpdateSMContext Response (N2 SM information (PDU Session ID, QoS profile, CN N3 Tunnel Info, S-NSSAI)) to the AMF.


The SMF generates N2 SM information and sends N11 Message to the AMF to establish the User Plane(s) for the PDU sessions. The N2 SM information contains information that the AMF shall provide to the RAN.
8.
AMF to (R)AN: N2 Request (N2 SM information (QoS profile, CN N3 Tunnel Info) received from SMF, MM NAS Service Accept).

If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need wait for responses from all SMFs in step 3. In case of the Network initiated Service Request procedure, the AMF does not send MM NAS Service Accept message to the UE.
9.
(R)AN to UE: The RAN performs RRC Connection Reconfiguration with the UE depending on the QoS Information for all the QoS Flows of the PDU Sessions and Data Radio Bearers activated.

The RAN forwards the MM NAS Service Accept to the UE.
NOTE 3:
The reception of the Service Accept message does not imply the successful activation of the User Plane radio resources.

Editor's note: When/how the UE is notified about the user plane activation for the successful completion of access network resource is FFS.
10.
After the User Plane radio resources for the selected PDU session are setup, the uplink data from the UE can now be forwarded to RAN. The 5G RAN sends the uplink data to the UPF address and Tunnel ID provided in the step 8.
11.
(R)AN to AMF: N2 Request Ack (N2 SM information (RAN Tunnel info, List of accepted QoS Flows for the PDU Sessions activated, List of rejected QoS Flows for the PDU Sessions activated). This step is described in detail in RAN specifications.

The message may include N2 SM information(s), e.g. RAN tunnel information. RAN may respond N2 SM information with separate N2 message (e.g. N2 tunnel setup response).
Editor's note: Further detailing of the messages in N2 is FFS and is to be coordinated with RAN3.

12.
AMF to SMF: Nsmf_PDUSession_ UpdateSMContext Request (N2 SM information (RAN Tunnel info, List of accepted QoS Flows, List of rejected QoS Flows)) per accepted PDU Session to the SMF. For the PDU session that only partial QoS flows are accepted by the RAN, SMF may initiate the PDU session modification procedure to remove the rejected QoS flows from the PDU session.
Editor's note: Procedure to pause charging by SMF is FFS.
13.
[Optional] SMF to PCF: If dynamic PCC is deployed, SMF may initiate PDU-CAN Session Modification and provides new location information to the PCF.


See clause x.y.z for details.
14a. SMF to UPF: N4 Session Modification Request (RAN tunnel info and List of accepted QoS Flows).

If the SMF selects a new UPF to act as intermediate UPF for the PDU session in step 4, the SMF initiates a N4 Session Modification procedure and provides RAN Tunnel Info. See clause 4.3.3.2for more details.
14bUPF to SMF: N4 Session Modification Response.

The intermediate UPF responds to the SMF with N4 Session Modification Response.
15.
SMF to AMF: Nsmf_PDUSession_ UpdateSMContext Response.
16a. [Conditional] SMF to old UPF: N4 Session Modification Request or N4 Session Release Request

If the SMF decided to continue using the old UPF in step 4, the SMF sends an N4 Session Modification Request, providing (R)AN tunnel information.

If the SMF decided to select a new UPF to act as intermediate UPF in step 4 and old UPF is not PSA UPF, the SMF initiates resource release, after timer in step 6b expires, by sending an N4 Session Release Request (Release Cause) to old intermediate UPF.

16b. Old UPF (intermediate) to SMF: N4 Session Modification Response or N4 Session Release Response


The old UPF (intermediate) acknowledges with an N4 Session Release Response message to confirm the modification or release of resources.

***** End of Change *****
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