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***** Start of Changes *****

4.8.2
Connection Resume procedure

4.8.2.1
General
The Connection Resume procedure is used by a UE or the NG-RAN to request the establishment of a secure connection between a UE and the network when the UE is in CM-CONNECTED with RRC Inactive state. The UE initiates the procedure when upper layers or the AS (when responding to RAN paging or upon triggering RNA updates) requests the resumption of a suspended RRC connection. NG-RAN details are specified in TS 38.300 [9] and TS 38.331 [12] for NR, and in TS 36.300 [46] and TS 36.331 [16] for E-UTRA.

4.8.2.2
UE triggered Connection Resume procedure
The UE triggered Connection Resume procedure is used by the UE to perform RRC Inactive to RRC Connected state transition. Triggers for the UE to initiate this procedure are defined in TS 23.501 [2], clause 5.3.3.2.5.
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Figure 4.8.2.2-1: UE triggered Connection Resume 
1.
UE to NG-RAN: RRC message (Resume ID).

The UE initiates the transition from RRC Inactive state to RRC Connected state, see TS 38.300 [9]. The UE provides its Resume ID needed by the NG-RAN to access the UE's stored Context.

2.
[Conditional] NG-RAN performs UE Context Retrieval.


UE Context Retrieval is performed when the UE Context associated with the UE attempting to resume its connection is not locally available at the accessed NG-RAN. The UE Context Retrieval procedure via radio access network is specified in TS 38.300 [9].
3.
[Conditional] N2 Path switch procedure.

If the accessed NG-RAN is able to retrieve the UE Context, the accessed NG-RAN node initiates N2 Path Switch procedure, i.e. steps 1 to 8 of clause 4.9.1.2.2 and including Xn data forwarding.


If the Connection Resume procedure is a response to RAN paging which is triggered by 5GC due to an N2 interface procedure, NG-RAN and 5GC handle the N2 interface procedure as a collision described in clause 4.9.1.2.


The NG-RAN sends UE Notification message to report that UE is in RRC Connected if an AMF requested N2 Notification (see clause 4.8.3) to NG-RAN.
4.
NG-RAN to UE: RRC message.

The NG-RAN confirms to the UE that the UE has entered RRC Connected state. If there have been earlier downlink NAS signalling attempts, NG-RAN notifies the AMF about the UE reachability.
NOTE:
Steps 3 and 4 can be executed in parallel.

4.8.2.3
UE triggered Connection Resume with Early Data Transmission procedure

The UE triggered Connection Resume with Early Data Transmission procedure is used by the E-UTRA UE to send early uplink user data for a UE in CM-CONNECTED with RRC Inactive state as specified in TS 36.300 [46] and TS 36.331 [16]. Triggers for the UE to initiate this procedure are defined in TS 23.501 [2], clause 5.3.3.2.5.
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Figure 4.8.2.3-1: UE triggered Connection Resume with EDT
1.
UE to NG-RAN: RRC message (Resume ID, AS RAI).

The UE initiates the transition from RRC Inactive state to RRC Connected state, see TS 38.300 [9]. The UE provides its Resume ID, needed by the NG-RAN to access the UE's stored Context, and ciphered uplink user data. The UE may also provide AS Release Assistance Information indicating one of the following:

a)
no subsequent DL and UL data PDUs are expected; or
b)
a single subsequent DL data PDU is expected; or
c)
multiple subsequent data PDUs are expected DL and/or UL. 
2.
[Conditional] NG-RAN performs UE Context Retrieval and N2 Patch switch (see clause 4.8.2.2).

3a.
NG-RAN deciphers the uplink user data and forwards the data to core network through the N3 tunnel.
3b.
NG-RAN waits for potential subsequent downlink data until a timeout. 
4.
NG-RAN to UE: RRC message.

If there have been earlier downlink NAS signalling attempts, NG-RAN notifies AMF about the UE reachability.

NG-RAN may consider if there are any further subsequent DL and UL data PDUs expected or signaling expected before sending the step 4 RRC message, based on: AS RAI, CN Assisted UE Behaviour information, RRC Inactive Assistance Information, buffered DL data in the 5GS, or earlier downlink NAS signalling attempts. 
4.8.2.4
Network triggered Connection Resume procedure
This procedure is used when the network needs to signal (e.g. N1 signalling to UE, Mobile-terminated SMS, User Plane activation to deliver mobile terminating user data) with a UE in CM-CONNECTED with RRC Inactive state. When the procedure is triggered by SMSF, PCF, LMF, GMLC, NEF or UDM, the SMF in the figure below should be replaced by the respective NF. If the UE is reachable, NG-RAN initiates the Paging procedure. 
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Figure 4.8.2.4-1: Network triggered Connection Resume
1.
NG-RAN receives downlink data from UPF for a PDU Session or receives a Downlink NAS transport message from AMF for a UE in RRC inactive state.
2.
NG-RAN checks if the UE is unreachable due to a power saving state, e.g. extended DRX (see TS 23.501 [2] clause 5.31.7) and evaluates if extended buffering in RAN can be provided.

3a.
In case of a Downlink NAS message, NG-RAN shall send a NAS Non-Delivery Indication to AMF with estimated wait time until next UE reachability and set a Reachability Notification flag. If the Downlink NAS message is triggered by other NFs, the AMF shall indicate the failure to other NFs through Namf_Communication_N1N2TransferFrailureNotification as specified in clause 4.2.3.3 Network Triggered Service Request. If the Downlink NAS message is triggered by other SMSF, see clause 4.13.3 "SMS over NAS procedures". 

Optionally: NG-RAN may initiate AN release and the procedure stops here.
3b.
The NG-RAN may send an N2 notification to AMF and may include estimated wait time until next UE reachability and indicate if extended buffering is performed. AMF forwards to SMF. 
3c.
When the UE is reachable, NG-RAN initiates the RAN paging procedure as specififed in TS 38.331 [12].

4.
The UE becomes reachable, e.g. due to being successfully paged by NG-RAN and successfully conducted the Connection Resume procedure, as specified in clause 4.8.2.2, or the UE has MO data or MO signalling to send. 
5.
[Conditional] If the Reachability Notification flag is set and there was no NG-RAN node change in step 4, NG-RAN notifies AMF that the UE is reachable, AMF forwards to SMF.
6.
NG-RAN delivers the downlink data or the DL NAS message to the UE. 
***** End of Changes *****
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