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Abstract of the contribution: This paper resolves EN about no signalling connection release after registration procedure.
1. Discussion
The following EN in clause 6.5.2 "Registration procedure" needs to be resolved.
Editor's note: It is FFS for network scheduled mode PC5 operation whether and how the AMF does not release the signalling connection for the UE after the completion of the Registration procedure when the UE has no pending uplink data.
In Rel-14 V2X, similar issue occurs in TAU procedure and resolved with "active" flag in CT1. Actually, the issue was raised in Rel-12 ProSe and resolved with "active" flag in CT1, so the issue was not new for Rel-14 V2X.
	TS 24.301, clause 5.5.3.2.2 Normal and periodic tracking area updating procedure initiation:
…
If the UE has to request resources for ProSe direct discovery or Prose direct communication (see 3GPP TS 36.331 [22]), then the UE shall set the "active" flag to 1 in the TRACKING AREA UPDATE REQUEST message.

…
If the UE has to request resources for V2X communication over PC5 (see 3GPP TS 23.285 [47]), then the UE shall set the "active" flag to 1 in the TRACKING AREA UPDATE REQUEST message.

…


The "active" flag included in the TAU Request message makes the MME not to release the signalling connection with the UE and to keep the UE in ECM-CONNECTED state after the TAU procedure is completed.
	TS 23.401, clause 5.3.3.1 Tracking Area Update procedure with Serving GW change:
…
2.
The UE initiates the TAU procedure by sending, to the eNodeB, a TAU Request (UE Core Network Capability, MS Network Capability, Preferred Network behaviour, Support for restriction of use of Enhanced Coverage, old GUTI, Old GUTI type, last visited TAI, active flag, signalling active flag, EPS bearer status, P‑TMSI Signature, additional GUTI, eKSI, NAS sequence number, NAS-MAC, KSI, Voice domain preference and UE's usage setting, UE has UE Radio Capability ID assigned for the selected PLMN) message together with RRC parameters indicating the Selected Network and the old GUMMEI.

…  Active flag is a request by UE to activate the radio and S1 bearers for all the active EPS Bearers by the TAU procedure when the UE is in ECM-IDLE state.

…
21.
If GUTI was included in the TAU Accept, the UE acknowledges the received message by returning a TAU Complete message to the MME.


When the "Active flag" is not set in the TAU Request message and the Tracking Area Update was not initiated in ECM-CONNECTED state, the new MME releases the signalling connection with UE, according to clause 5.3.5. For a UE using Control Plane CIoT EPS Optimisation, when the "Signalling active flag" is set, the new MME shall not release the NAS signalling connection with the UE immediately after the TAU procedure is completed.

…


	TS 24.301, clause 5.5.3.2.4 Normal and periodic tracking area updating procedure accepted by the network:
…
If the "active" flag is included in the TRACKING AREA UPDATE REQUEST message and control plane CIoT EPS optimization is not used by the MME, the MME shall re-establish the radio and S1 bearers for all active EPS bearer contexts. If the "active" flag is included in the TRACKING AREA UPDATE REQUEST message and control plane CIoT EPS optimization is used by the MME, the MME shall re-establish the radio and S1 bearers for all active EPS bearer contexts associated with PDN connections established without Control plane only indication.
…


Observation 1: In Rel-14 V2X, the "active" flag is included in the TAU Request in order to request resources for V2X communication over PC5. This makes the MME not to release the signalling connection with the UE and to keep the UE in ECM-CONNECTED state after the TAU procedure is completed.
In 5GS, there is a "Follow-on request" indication that can be included in a Registration Request message.
When the Follow-on request is included in the Registration Request, the AMF shall not release the signalling connection after the completion of the Registration procedure.
	TS 23.502, clause 4.2.2.2.2 General Registration:
1. UE to (R)AN: AN message (AN parameters, Registration Request (Registration type, SUCI or 5G-GUTI or PEI, last visited TAI (if available), Security parameters, Requested NSSAI, [Mapping Of Requested NSSAI], Default Configured NSSAI Indication, UE Radio Capability Update, UE MM Core Network Capability, PDU Session status, List Of PDU Sessions To Be Activated, Follow-on request, MICO mode preference, [Requested Active Time], Requested DRX parameters, [extended idle mode DRX parameters], [LADN DNN(s) or Indicator Of Requesting LADN Information], [NAS message container], Support for restriction of use of Enhanced Coverage, [Preferred Network Behaviour], [Service Gap Control Capability]), UE Policy Container (the list of PSIs, indication of UE support for ANDSP and the operating system identifier) and [UE Radio Capability ID]).

…  The Follow-on request is included when the UE has pending uplink signalling and the UE doesn't include List Of PDU Sessions To Be Activated, or the Registration type indicates the UE wants to perform an Emergency Registration.

…

22. [Conditional] UE to new AMF: Registration Complete ().

… When the Follow-on request is included in the Registration Request, the AMF should not release the signalling connection after the completion of the Registration procedure.
…


	TS 24.501, clause 5.5.1.3.4 Mobility and periodic registration update accepted by the network:
…

If the UE has set the Follow-on request indication to 1 in the REGISTRATION REQUEST message, or the network has downlink signalling pending, the AMF shall not immediately release the NAS signalling connection after the completion of the registration procedure.
…


Observation 2: In 5GS, when the "Follow-on request" is included in the Registration Request, the AMF should not release the signalling connection and keep the UE in CM-CONNECTED after the completion of the Registration procedure.
We think that the "Follow-on request" can be used to resolve the EN above, i.e. when the UE has to request resources for V2X communication over PC5.
Proposal 1: It is proposed that the UE includes the "Follow-on request" in a Registration Request message when the UE has to request resources for V2X communication over PC5 reference point and doesn't include List Of PDU Sessions To Be Activated due to no pending uplink data. This makes the AMF not to release the signalling connection for the UE after the completion of the Registration procedure.
2. Proposal
It is proposed to agree the following changes into TS 23.287.
* * * * Start of Changes * * * * 

6.5.2
Registration procedure

The Registration procedure for UE is performed as defined in TS 23.502 [7] with the following additions:

-
The UE includes the PC5 Capability for V2X (i.e. LTE PC5 only, NR PC5 only, both LTE and NR PC5) as part of the "5GMM capability" in the Registration Request message. The AMF stores this information for V2X operation. The PC5 Capability for V2X indicates whether the UE is capable of supporting V2X communication over PC5 reference point and which specific PC5 RAT(s) it supports.
-
The UE includes the "Follow-on request" in the Registration Request message when the UE has to request resources to NG-RAN for V2X communication over PC5 reference point and the UE doesn't include List Of PDU Sessions To Be Activated due to no pending uplink data.
-
The AMF determines whether the UE is authorized to use V2X communication over PC5 reference point based on UE's PC5 Capability for V2X and the subscription data (i.e. "V2X services authorized" indication and UE-PC5-AMBR per PC5 RAT, and cross-RAT PC5 control authorization if applicable) received from UDM, and stores the subscription data as part of the UE context.
-
The PCF provides the PC5 QoS parameters to AMF. The AMF stores such information as part of the UE context.
-
If the UE is PC5 capable for V2X, and the UE is authorized to use V2X communication over PC5 reference point based on the subscription data, then the AMF shall include in the NGAP message sent to NG-RAN:

-
a "V2X services authorized" indication, indicating the UE is authorized to use V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.
-
UE-PC5-AMBR per PC5 RAT and cross-RAT PC5 control authorization if applicable, used by NG-RAN for the resource management of UE's PC5 transmission for V2X services in network scheduled mode.
-
the PC5 QoS parameters used by the NG-RAN for the resource management of UE's PC5 transmission for V2X services in network scheduled mode.

* * * * End of Changes * * * * 
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