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Discussion

The following functionality has been included as part of the Service Request procedure:

1.
UE triggered service Request; and
2.
Network triggered Service Request.
List of issues discussed and proposed resolutions:

	Number
	Issue
	Proposal
	Implemented (pending/yes/no)

	1
	Use RAN or AN
	Use (R)AN
	yes

	2
	Service type needed to indicate data, and other needs (e.g. signalling, paging response??
	The “PDU session activity information” can be used to indicate if SR is triggered in relation to user plane resource setup (for MO user data).
If no “PDU session activity information” is included, it’s for another need (signalling or paging response). 

If AMF is expecting paging response, AMF is responsible to handle proper actions regardless if “PDU session activity” is included or not.
	yes

	3
	In case of more than one SMF involvement, shall AMF waits for all related SMFs response or each SMF can handle its part separately?
	SMF shall be able to response separately. AMF/NG2/NG1 need to provide flexible logic to deliver SM part for each individual PDU session separately.
	Yes

	4
	How a UE realizes that a SR has been successfully received by network in CONNECTED mode?
	Specific NAS response or any PDU session with radio resource setup
	Yes

	6
	Paging strategy 
	How AMF and SMF shall be synched in paging strategy, what info (single indication or comprehensive info) shall be provided from SMF to AMF ?
	Pending

	
	
	
	

	
	
	
	

	
	
	
	


Proposal

Add the following to the TS 23.502.

*************** Start of changes *********************

4.1.2
Service Request procedures

4.1.2.1 General

The Service Request procedure is used by a 5G UE in XCM‑IDLE state to request the establishment of a secure connection to an AMF. The UE in XCM‑IDLE state initiates the Service Request procedure in order to send uplink signalling messages, user data, or response to a network paging request. After receiving the Service Request message, the AMF may perform authentication, and the AMF shall perform the security procedure. After the establishment of a secure signalling connection to an AMF, the UE or network may send signalling messages, e.g. PDU session establishment from UE to the network, or the SMF, via the AMF, may start the user plane resource establishment for the PDU sessions requested by network and/or indicated in the Service Request message (i.e. the PDU session activity information). This procedure is also used by a UE in XCM‑CONNECTED state to request user plane resource establishment for active PDU sessions.

Editor’s note: The state names (e.g. XCM-IDLE, XCM-CONNECTED) of the UE need to be aligned when decided.

For any Service Request, the AMF may respond with a Service Response message to synchronize PDU session status between UE and network. The AMF may also respond with Service Reject message to UE, if the service request can not be accepted by network.
For Service Request due to user data, network may take further actions if user plane resource establishment is not successful.

NOTE:
The procedure in this clause 4.1.2 is not applicable for an access network (once the UE is registered in the network) in which the UE is always considered as in XCM-CONNECTED state and in which the user plane resource is always considered established for an active PDU session.

4.1.2.2
UE triggered Service Request

Editor’s Note:
Procedure includes aspects required to support network slicing.
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Figure 4.1.2.2-1: UE triggered Service Request procedure

1. 
UE to RAN: The UE sends NAS message Service Request (UE NAS temporary-ID, Security parameters, PDU session status, PDU session activity information) towards the AMF encapsulated in an RRC message to the RAN.


The UE includes PDU session activity information in Service Request to indicate which PDU sessions for which the UE need user plane resource establishment. The PDU session status indicates the PDU sessions available in the UE.

2.
RAN to AMF: The RAN forwards NAS message Service Request (UE NAS temporary-ID, Security parameters, PDU session status, PDU session activity information) to AMF. NAS message is encapsulated in an N2 message: Initial UE Message (NAS message, UE NAS temporary-ID, Location information, Cell Identity, RRC establishment cause). Details of this step are described in 3GPP TS X.Y.Z.

Editor’s note: The reference TS X.Y.Z will be provided once the RAN specification for N2 is available.

3.
The AMF may perform NAS authentication/security procedures as defined in clause 4.5.X on "Security procedures", if service Request integrity protection check is failed.
4.
[Conditional] AMF to SMF: SM Notification (PDU session identity)


If PDU session activity information is included in Service Request, the AMF determines the relevant SMFs and sends SM Notification to these SMFs.

5.
 [Conditional] SMF to AMF: SM Request (N2 SM information (QoS Rule(s), CN Tunnel Info))


Each SMF sends SM Request to the AMF to establish the user plane(s) for the PDU sessions indicated in the SM Notification message.

6.
AMF to RAN: UE context Setup Request (AS security context info, UE radio capability, N1 message).


If at least one N2 SM information is received by AMF, AMF piggybacks at least one N2 SM information. AMF may send additional N2 SM information in separate N2 message(s) (e.g. N2 tunnel setup request), if there is any. AMF may include NAS message (e.g. Service Response) in the N1 message to indicate the PDU session status, if there is a mismatch between PDU session status in UE and PDU session status in AMF.

7.
RAN to UE: The RAN performs RRC Connection Reconfiguration with the UE to setup RRC resources.

The uplink data from the UE can now be forwarded to the UPF, via RAN. 

8.
RAN to AMF: UE context setup response (N2 SM information(s)) 


The response 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) if AMF sends separate N2 message in step 6.

9.
[Conditional] AMF to SMF: SM response (N2 SM information)


AMF sends SM response message, including N2 SM information from RAN if there is any, to corresponding SMFs for each PDU session as response to step 5. 

10.
[Optional] SMF to PCF: If dynamic PCC is deployed, SMF may initiate IP-CAN Session Modification and provides new location information to the PCF. 

See clause x.y.z for details.
11.
[Conditional] SMF to UPF: N4 Session Modification Request


If a user plane is to be setup or modified the SMF initiates a N4 Session Modification procedure and provides RAN Tunnel Info and CN Tunnel Info. See clause x.y.z for more details.

12. [Conditional] UPF to SMF: N4 Session modification response ()


See clause x.y.z for more details.

UE may send uplink NAS signalling to network, if previous Service Request procedure is initiated due to uplink signalling.

For Service Request initiated due to uplink signalling in XCM-IDLE mode, the UE knows that the Service Request message was successfully received in the AMF either based on Service Response or when the UE receives the RRC Security Mode Control Command message (e.g. step 7 above).

Editor's Note: It’s FFS if AS security is required when no user plane is established for UE in XCM-connected state.

For Service Request initiated due to user data, in XCM-IDLE, the UE knows that the Service Request was successfully received when the UE receives the RRC Security Mode Control Command message from the RAN; in XCM-CONNECTED state, the UE knows that the Service Request was successfully received when RAN configures the radio resource at RRC for the PDU session(s).For Service Request due to user data, in case the SMF fails to re-establish user plane resources for the PDU session(s), the SMF determines if an SM procedure, such as SMF-Initiated PDU Session Modification or PDU Session Deactivation, should be initiated.
4.1.2.3
Network triggered Service Request

Editor’s Note:
Procedure includes aspects required to support network slicing, and should include notification from UPF upon MT UP data arrival.

When the network needs to signal (e.g. N1 signalling to UE, Mobile-terminated SMS, PDU session radio resource establishment to deliver mobile terminating user data data) with a UE in XCM‑IDLE state, the network initiates a network triggered Service Request procedure by sending a paging request to RAN/UE. The paging request triggers the Service Request procedure in the UE.
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Figure 4.1.2.3-1: Network triggered Service Request procedure

NOTE 1:
The step 1, 2 and 9 in the flow of the figure 4.1.2.3-1 is only one of the example for network triggered Service Request due to downlink user data.
1.
[Conditional] UPF to SMF: N4 Downlink Data notification (classification info)


When downlink data arrives in a UPF and there is no user plane connection established for the PDU session, the UPF buffers the data and informs the SMF with N4 message Downlink Data Report with classification info. 

See clause x.y.z for more details of the N4 procedures.
2. 
[Conditional] SMF to AMF: SM request (N2 SM information, Priority)

The SMF identifies which AMF is serving the UE and sends SM request with N2 SM information (QoS Rule(s), CN Tunnel Info), to AMF. SMF may provide priority info which may be used by AMF if paging is triggered.

NOTE 2:
AMF may receive request message(s) from other network functions which leads to signalling towards UE/RAN, e.g. network initiated detach, SMF initiated PDU session modification.If the UE is in XCM-CONNECTED state and the AMF only delivers N1 message towards UE, the flow continues in step 9 below. , otherwise AMF initiates one of the 3a (XCM-IDLE, UE is not considered currently reachable), 3b (XCM-IDLE and UE is considered reachable) and 3c (XCM-CONNECTED and user plane setup is needed) flow set to execute.
3a.
[Conditional] AMF to SMF: SM Response ()


If UE is in XCM-IDLE state, and the AMF considered the UE is not reachable for paging, AMF shall send response to the network Function triggering the request in step 2, with cause code and information. The SMF may deliver further info to UPF.

4a. [Conditional] SMF to UPF: N4 Notification ()


SMF sends N4 Notification message to UPF.


See clause x.y.z for more details of the N4 procedures.
Editor’s Note: Details of the information exchange between SMF on UPF at N4 is still FFS. 

3b.
[Conditional] AMF to RAN: Paging message (NAS ID for paging, relevant registration area info, Paging DRX, Paging Priority indication)


If the UE is registered in XCM-IDLE state, and is considered reachable for paging, the AMF sends a Paging message to RAN in the registration area in which the UE is registered. 

Editor’s Note: Paging optimization for e.g. coverage enhancement is FFS
4b.
[Conditional] RAN to UE: Paging ()


If RAN receive paging messages from the AMF, the UE is paged by the RAN. The step is described in detail in TS X.X.X.

Editor’s note: The reference TS X.X.X will be provided once the RAN specification for RRC/AS is available.

5b.
[Conditional] UE to AMF: When UE is in the XCM-IDLE state, upon reception of paging indication, the UE initiates the UE triggered Service Request procedure as described in clause 4.1.2.2 from step1 to step 12.

NOTE 3:
Step 4 and 5 in figure 4.1.2.2-1 are skipped by AMF towards some SMFs, if AMF already received requests from these SMFs in step 2 in figure 4.1.2.3-1.



The AMF supervises the paging procedure. If the AMF receives no response from the UE after this paging procedure, the AMF shall respond to SMF, or other network function that triggered the network service request procedure, with cause code.

3c.
[Conditional] AMF to RAN: PDU Tunnel Setup Request (N2 SM information)


AMF sends PDU Tunnel Setup Request with N2 SM information received from the SMF.

4c.
[Conditional] RAN to UE: RRC Connection Reconfiguration

The RAN performs RRC Connection Reconfiguration with the UE to setup RRC resources.

5c.
[Conditional] RAN to AMF: PDU Tunnel setup response (N2 SM information)


The RAN sends PDU Tunnel setup response with N2 SM information, e.g. RAN tunnel information, to AMF. 

6c.
[Conditional] AMF to SMF: SM response (N2 SM information)


The AMF send SM response message, including N2 SM information from RAN, to corresponding SMFs for each PDU session as response to step 2. 

7c.
[Conditional] SMF to UPF: N4 Session Modify Request (RAN Tunnel Info, CN Tunnel Info)


If a user plane is to be setup or modified the SMF initiates an N4 Session Modification procedure with the UPF. The SMF provides RAN Tunnel Info and CN Tunnel Info. See clause x.y.z for more details.

8c. [Conditional] UPF to SMF: N4 Session modification response ()


UPF provides N4 Session modification response to SMF.


See clause x.y.z for more details.

9. [Conditional] The UPF transmits downlink data towards the UE via the RAN, if the procedure is triggered due to downlink user data.


Network sends downlink signalling if the procedure is triggered due to request from other network entities described in step 2.

For Service Request initiated due to response to paging, the UE knows that the Service Request message was successfully received in the AMF either based on Service Response or when the UE receives the RRC Security Mode Control Command message.
Editor’s Note: It’s FFS if AS security is required when no user plane is established for UE in XCM-connected state.

For Service Request due to user data, in case the SMF fails to re-establish user plane resources for the PDU session(s), the SMF determines if an SM procedure, such as SMF-Initiated PDU Session Modification or PDU Session Deactivation, should be initiated.  
*************** End of changes *********************
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