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1
Introduction
According to the 5G NAS specification TS 24.501 [1], the UE shall stop the timer T3540 upon receiving an indication from the lower layers that the user-plane resources for PDU sessions are set up. However, the current RAN specifications does not send any indication to NAS when user-plane resources for PDU sessions are set up. This document discusses the issue, and proposes to add an appropriate indication to NAS. 
2
Discussion
TS 24.501 [1] specifies the timer T3540 is used, e.g., to release the established NAS signalling connection for a registration procedure. For example, if the UE does not have any pending user data to be sent when initiating the registration procedure, the established NAS signalling connection will be released upon expiry of the timer T3540. However if the UE has pending user data to be sent for a PDU sessions when initiating the registration procedure, the timer T3540 have to be stopped upon an indication from the lower layers that the user-plane resources for the PDU sessions are set up. If the indication from the lower layers could not be received, the established NAS signalling connection is released upon expiry of the timer T3540, and the pending data cannot not be sent.
This is specified in sub clause 5.3.1.2 and 5.5.1.3.2 of TS 24.501 [1].
	5.3.1.2
Release of the N1 NAS signalling connection

…

b)
shall start the timer T3540 if:

1)
the UE receives a REGISTRATION ACCEPT message;
2)
the UE has not set the "follow-on request pending" indication in the REGISTRATION REQUEST message;

3)
the UE has not included the Uplink data status IE in the REGISTRATION REQUEST message;
…

Upon expiry of T3540,

-
in cases a) and b), the UE shall locally release the established NAS signalling connection;

…

In case b),

-
upon an indication from the lower layers that the user-plane resources for PDU sessions are set up, the UE shall stop timer T3540 and may send uplink signalling via the existing N1 NAS signalling connection or user data via user plane.


	5.5.1.3.2
Mobility and periodic registration update initiation

…..

If the UE is initiating the registration procedure for mobility and periodic registration update, the UE may include the Uplink data status IE to indicate which PDU session(s) have pending user data to be sent. If the UE has one or more active always-on PDU sessions and the user-plane resources for these PDU sessions are not established, the UE shall include the Uplink data status IE and indicate that the UE has pending user data to be sent for those PDU sessions.

…..


Observation 1: If the UE has pending user data to be sent for a PDU sessions when initiating the registration procedure, the timer T3540 have to be stopped upon an indication from the lower layers that the user-plane resources for the PDU sessions are set up.
Observation 2: If NAS does not receive the indication from the lower layers, the established NAS signalling connection is released upon expiry of the timer T3540, and the pending data cannot be sent.

For EPS, the timer T3440 has been defined for the same purpose, and the timer T3440 can be stopped by receiving an indication from lower layer as the NAS/AS interaction has been specified in TS 36.331[2] as well as TS 24.301 [3].
The EPS NAS specification TS 24.301 [3] specifies as follows:
	5.3.1.2.1
General

…..

b)
shall start the timer T3440 if:

-
the UE receives a TRACKING AREA UPDATE ACCEPT message;

-
the UE has not set the "active" flag in the TRACKING AREA UPDATE REQUEST message;

-
the UE has not set the "signalling active" flag in the TRACKING AREA UPDATE REQUEST message;

…..

Upon expiry of T3440,

-
in cases a, b, c, f and h, the UE shall locally release the established NAS signalling connection; or

…..

In cases b, c and g,

-
upon an indication from the lower layers that the user plane radio bearers are set up, the UE shall stop timer T3440 and may send uplink signalling via the existing NAS signalling connection or user data via the user plane bearers.

…..


On the other hand, the E-UTRA RRC specification TS 36.331 [2] specifies as follows:
	5.3.10.3
DRB addition/ modification

…..

2>
if the RRCConnectionReconfiguration message includes the fullConfig IE:

3>
associate the established DRB with corresponding included eps-BearerIdentity;

2>
else:

3>
indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;

…..


Observation 3: For EPS, NAS receives an indication from the lower layers that the user plane radio bearers are set up, and stops the timer T3440.
In the current NR RRC specification TS 38.331, an indication to upper layers that the user-plane resources for PDU sessions are set up is not specified. In order to stop the timer T3540, the indication have to be send to NAS when the user-plane resources for PDU sessions are set up. As the user-plane resources for PDU sessions is equivalent to the user plane radio bearers in EPS, the indication should be sent after the DRBs are established and the SDAP entity is configured.
Observation 4: In the current NR RRC specification, an indication to upper layers that the user-plane resources for PDU sessions are set up is not specified.
Proposal 1: RRC indicates the setup of the user-plane resources for PDU sessions to NAS after the DRBs are established and the SDAP entity is configured.
Proposal 2: Agree the proposed text in R2-1811944.
3
Conclusion

Observation 1: If the UE has pending user data to be sent for a PDU sessions when initiating the registration procedure, the timer T3540 have to be stopped upon an indication from the lower layers that the user-plane resources for the PDU sessions are set up.
Observation 2: If NAS does not receive the indication from the lower layers, the established NAS signalling connection is released upon expiry of the timer T3540, and the pending data cannot be sent.

Observation 3: For EPS, NAS has received an indication from the lower layers that the user plane radio bearers are set up, and has stop the timer T3440.
Observation 4: In the current NR RRC specification, an indication to upper layers that the user-plane resources for PDU sessions are set up is not specified.
Proposal 1: RRC indicates the setup of the user-plane resources for PDU sessions to NAS after the DRBs are established and the SDAP entity is configured.
Proposal 2: Agree the proposed text in R2-1811944.
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