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Abstract of the contribution: This contribution proposes to add PDU session activation procedure triggered by the UE for selective PDU session activation while the UE is in the connected mode.
1.	Discussion
3GPP SA WG 2 concluded its study on the system architecture of the Next Generation System, and started to work on the normative standardization of “5G Core System”. Among the various new feature and difference with the previous EPC system, one of the remarkable change is the introduction of per PDU session handling. As of TR 23.799 v14.0.0, the following agreements are specified:
Subclause 8.4 Agreements on Session management and Service Continuity (Key Issue #4, 5 and 6)
Agreements on Session Management and Service Continuity (Key Issue #4, 5 and 6) are as follows:
4.	The User Plane format in NextGen on NG3 and between UP functions shall support per PDU Session tunnelling, as described in clause 6.4.10. This applies to both non-roaming and roaming UP interfaces.
Agreements for MM and SM interaction are as follows:
6.	In case of UE having multiple established PDU sessions using multiple UPFs, the NextGen system supports the independent activation of UE-CN user plane connection per PDU session. The following MM and SM interactions are envisaged:
6a.	During transition from IDLE to CONNECTED state, for MT data transmission the procedure from bullet 12 below (i.e. "Impacts of MM events") are used. For MO data transmission, the UE indicates during the Service Request procedure the PDU session(s) for which the UE-CN user plane connection has to be activated.

This agreement especially affects the Service Request procedure, which used to be handled by per UE level in the EPS. Considering this fact together with another prominent change, the separation of the mobility management function and the session management function, some question can arise: how the PDU session activation procedure occurs in connected mode? In this paper, we analyzed the characteristics of 5G service request procedure in some aspects, and proposed some alternative way forwards how to treat per PDU session activation when the UE is in the connected mode. Note that the name of the connection management state is proposed as “CM-IDLE” and “CM-CONNECTED”, and this is described in detail in S2-170044.
Current EPS Service Request procedure has a significant role of state transition: ECM-IDLE to ECM-CONNECTED. More specifically, Service Request procedure performs the following:
· start random access for the radio access and establish RRC connection;
· establish an S1-AP signalling connection and NAS signalling connection;
· activate E-RAB (S1-U) and establish radio bearers for user data transmission;
If the 5G Service Request is used for the UE in CM-IDLE state, E-RAB and RB setup can be done selectively by e.g. adding PDU session ID in the NAS service request message. That is, some functionality regarding the activation of E-RAB and RB setup has changed, while other functionalities regarding signalling connections (RRC, S1AP, NAS) remains same or similar manner.
How about the UE in CM-CONNECTED state? Since the UE has signalling connections with the RAN and with the Core Network, signalling connection setup part is not necessary for the connected mode, e.g. Authentication and Key Agreement procedure, Random Access and RRC Connection setup, N2 signalling connection setup (by initial context setup) are not needed for the UE in CM-CONNECTED state. The only things to do is activation of the N3 connection between UPF and RAN, and establishing radio bearers for user plane.
Proposal 1. The UE in CM-CONNECTED mode does not require any signalling connection establishment procedure.

Then how the UE can request to activate some PDU sessions(s) while in CM-CONNECTED state? There can be two possible options:
· Alt 1. Using Service Request procedure
· Alt 2. Using an SM procedure
(Re-)Using Service Request for the UE in connected mode seems simpler than introducing new procedure, but there are some concerns for this approach. The principal role of the service request is the transition of CM state, so the using of the service request procedure in connected mode has been avoided in the EPS, except some cases such as CSFB. Moreover, the service request procedure in connected mode also performs some non-necessary information transfer, e.g. Security Context, IDs and addresses regarding N2 connection. Also for the MT cases, re-using service request required a paging during the connected mode, which is not desirable.
With this analysis, we would like to suggest the second alternative option, using an SM procedure. It is natural for the UE in connected mode to use SM procedure for the activation of PDU session. Since the signalling connections are already established, any unnecessary procedure and information transfer can be skipped, e.g. using “N3 connection setup” procedure instead of using “Initial Context Setup” procedure. For MT cases, the AMF can notify the SMF that the UE is in connected mode after it receives DDN, which trigger N3 setup procedure directly without paging.
Proposal 2. PDU Session Activation procedure for the UE in CM-CONNECTED state is proposed.
In this contribution, UE triggered procedure is specified for the connected mode case. Network triggered procedure is described in S2-160233.

2.	Proposal
According to the discussion above, we would like to propose to add the following texts in TS 23.501

* * * * Start of 1st Change * * * *
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Figure 4.1.2.x-1: UE triggered PDU Session Activation procedure
The PDU Session Activation procedure in this clause is triggered by the UE in CM-CONNECTED status to establish user plane radio bearers in the PDU session(s) that the UE requested to activate. This procedure is performed per PDU session.
0.	The UE is in CM-CONNECTED state. N1 NAS signalling connection and N2 signalling connection are active, and one or more PDU sessions may be active in this step.
1.	The UE sends NAS PDU Session Activation Request (PDU Session ID) per PDU session towards the SMF via AMF.
2.	The AMF forwards the NAS message to the serving SMF which is mapped to the PDU session ID that the UE has requested to activate.
3.	Authorization for requested PDU session as defined in clause 4.5 on "Security procedures" may be performed.
4.	The SMF builds an N3 Connection Setup Request (PDU Session ID, UPF address, N3 Tunnel ID (UL), QoS information(s)) message to the RAN per PDU session. The SMF then sends the request message encapsulated in the N11 message. If the SMF can't handle the PDU Session Activation Request, it will reject it.
5.	The AMF forwards received N3 Connection setup request message to the RAN node. This step activates the N3 connection for the requested PDU session. The RAN node stores QoS information for the requested PDU session and N3 Tunnel ID in the UE RAN context. The step is described in detail in TS 38.abc [x].
Editor’s Note:	Whether the N3 Tunnel ID is used and how is the ID constructed are FFS.
6.	The RAN maps the NAS level QoS to the Radio Bearer QoS. It then performs a RRC Connection Reconfiguration (Radio Bearer QoS, PDU Session ID) procedure with the UE. The user plane security is established based on the value stored in the UE RAN context. The QoS rule for the QoS Flow(s) in the requested PDU session is set in this step, which is described in detail in TS 38.abc [x].
7.	The uplink data from the UE for the requested PDU session can now be forwarded by RAN node to the UPF. The RAN node sends the uplink data to the UPF address and N3 Tunnel ID provided in the step 3. The UPF forwards the uplink data to the DN.
8.	The RAN node sends an N3 Connection Setup Response (PDU Session ID, N3 Tunnel ID, Accepted QoS, Rejected QoS) to the SMF via AMF. This step is described in detail in TS 38.abc [x].
Editor’s Note:	How to handle non-accepted PDU sessions or non-accepted QoS by the RAN is FFS.
9.	The AMF sends a Modify Session Request message (N3 Connection Setup Response, RAT Type) per PDU session to the SMF. If the SMF requested UE's location and the UE's location has changed, the AMF also includes the User Location Information IE in this message. If the UE Time Zone has changed compared to the last reported UE Time Zone then the AMF shall include the UE Time Zone IE in this message.
Editor’s Note:	Details on power saving functions are FFS.
Editor’s Note:	Whether to use Delay Downlink Packet Notification in EPS or similar feature in this step is FFS.
10.	The SMF sends Session Modification Request (UE ID, PDU Session ID, RAN address, N3 Tunnel ID (DL)) to the UPF. The UPF is now able to transmit downlink data towards the UE.
11.	The UPF sends Session Modification Response to the SMF confirming the successful modification of the N4 session.
12.	If dynamic PCC is deployed, the SMF interacts with the PCF to get the PCC rule(s) according to the RAT Type by PDU‑CAN Session Modification procedure as defined in TS 23.203 [z]. If dynamic PCC is not deployed, the SMF may apply local QoS policy.
13.	The SMF shall return a NAS PDU Session Activation Accept message to the UE AMF as a response to a PDU Session Activation Request message. If the RAN failed to establish radio bearers for the PDU session, the SMF returns a PDU Session Activation Reject (cause) message to the UE.
14.	The AMF forwards PDU Session Activation Accept message that is encapsulated in N11 Modify Session Response message to the UE.

* * * * End of Changes * * * *
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