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***** First Change *****

6.19
Solution 19: 5GS UP Optimization for Infrequent Small Data Transmission
6.19.1
Introduction

This solution addresses the Key Issue 1: Support for infrequent small data transmission. This solution has commonality with RRC procedure for RRC-Inactive, which can resolve Key issue 2: Frequent small data communication.

This solution is to optimize small data transmission for theUEs from CM-IDLE mode. It enables transfer of user plane data without need for the Service Request procedure. It is proposed to keep AS context in the NG-RAN including information the UPF connection and relevant QoS flow(s) to be used for the connection, even when UE moves into CM-IDLE. When UE resumes the connection, the NG-RAN uses the information to activate DRB, AS security and User Plane connectivity over N3 for the small data packet delivery to the UPF. The UPF also keeps N3 tunnel information for the PDU session to allow UL data transmission.
This solution has following characteristics:

-
The AS context contains information related to the N3 tunnel, N2AP association, UE context and DRB context, AS security information, Header Compression context, and any necessary for RRC resume. The AS context is configured during PDU session establishment or registration.

NOTE 1:
The content of the AS Context is expected to be further confirmed by RAN WGs.

-
UE and NG-RAN may perform header compression for IP data based on the Header Compression context.

-
The AS context is kept in NG-RAN and UE after the connection suspend procedure.

-
AS security context is established between the NG-RAN and the UE. Therefore, existing AS security mechanism is re-used.
-
NG-RAN performs Connection Suspend procedure to suspend the connection for the UE. NG-RAN indicates release cause set to RRC-suspend, and includes the resume ID which is stored by the UE.
NOTE 2:
RAN WGs are expected to confirm that RRC Connection Release procedure is used for connection suspend.
-
UE performs Connection Resume procedure using resume ID from CM-IDLE/RRC-IDLE state. So this solution is also applicable to MICO mode UE.
NOTE 3:
RAN WGs are expected to confirm whether to re-use Connection Resume procedure that is used for RRC-Inactive in NR.
-
After the UE performs RRC resume procedure, if NG-RAN determines if the AS context for the UE is valid, then the NG-RAN derives the AS security information, DRB, QoS flow and N3 tunnel information for the UE. The NG-RAN activates AS security, related DRB(s) and N3 tunnel(s).
-
As NG-RAN keeps N3 Uplink Tunnel Endpoint ID in the AS context, user plane for uplink transmission is maintained. Also UPF keeps N3 Uplink Tunnel Endpoint ID to allow UL data.
-
In case of serving NG-RAN is changed, new NG-RAN sends N3 Downlink TEID to SMF, and SMF updates this information to UPF so that path for downlink data transmission becomes available.
-
In case of selective activation of UP connections during service request procedure or CN-initiated selective deactivation of UP connection (see TS 23.502 [7]),  when the UE enters CM-IDLE via Connection Suspend procedure the AS context only contains the PDU session(s) that are active. When there is MO Data, the procedure is as follows:

-
The UE performs Connection Resume procedure at RRC layer. The UE and NG-RAN resume the PDU sessions that were active during Connection suspend procedure.

-
RRC layer notifies NAS the change of state to RRC connected and the PDU session(s) that are active. The NAS needs to be aware that all PDU session(s) that were active during Connection suspend procedure will be reactivated at the next RRC resume procedure, regardless of whether NAS needs this or not. If the NAS requires to further activate PDU session(s) that is/are not active, the UE initiates service request from CM connected, i.e. after Conenction resume procedure is complete, to activate the necessary PDU session(s).

NOTE 4:
Given that IoT devices are not likely to have a large number of PDU sessions, to reduce power consumption and signalling it is recommended that selective activation/deactivation of UP connection(s) is not used and all PDU sessions are activated when the UE is in CM-CONNECTED.
-
The UE may indicate an AS Release Assistance Information (AS RAI). AS RAI has one of three possible states, “single UL packet”, “dual packets i.e. single UL + single DL” (aka as acknowledged single UL packet), and “multiple packets”.  If provided, the AS RAI value is provided by an application in the UE to the AS layer in the UE at the UL transmission request.
-
AS RAI is provided together with the UL data PDU. When Early Data Transmission is used, AS RAI is provided in RRC msg3. 
-
Two alternative proposals for the logic in the eNB has been proposed, a) Pending DL data indication in RAN (see S2-1811947), or b) RAN query to CN about pending DL data (see S2-1811701). The 5G CIoT study conclusion is to decide during the normative phase which alternative to progress. 

***** Next Change *****
6.24
Solution 24: High latency communication with extended buffering and event notifications
6.24.1
Introduction

This clause addresses the high latency communication key issue #3.
One or more procedures in this solution may be dependent on the postponed decision on RAN AS RAI logic as described in clause 6.19.1. 
***** Next Change *****
6.7
Solution 7: Small data frequent communication

6.7.1
Introduction

This solution addresses the key issue #2, Frequent Small data communication.

The solution allows the UE used for frequent small data communication to use the eDRX power saving method as investigated in KI#4. This allows UE power efficiency for traffic patterns for frequent small data communication with gaps between transmissions
This solution uses combinations of RRC Inactive, EDT, power saving methods, and HLCOM (see key issue 3 High latency communication) to meet the architecture requirement on both resource-efficiency and UE power efficiency. The solutions have two options for data buffering at MT data transmissions:

a)
DL data buffering in RAN (solution in clause 6.7.4.2.2)
b)
DL data buffering in CN (solution 6.7.4.2.1)

c)
DL data buffering in CN (moving the UE to IDLE)

Option a), with DL data buffering in RAN, is preferably used when a UE is not using eDRX (or eDRX with quite short sleep cycle e.g. a minute). In these cases, the RAN buffering can be very efficient. Option b), with DL data buffering in CN, is preferred when a UE is using eDRX (with longer sleep cycles e.g. a minute or more). In such cases, the CN has efficient buffer handling possibilities also considering full UE mobility. Alternatively, option c) with DL data buffering in CN with UE moved to CM-IDLE can be used for UE using longer sleep cycles.

CN buffering is also used when SCS/AS has requested UE reachability Monitoring Events, except in case of option a). CN is able to send UE reachability event reports for SCS/AS that has requested notification when the UE wakes up from its power saving state. The RAN does not handle such reporting.
One or more procedures in this solution may be dependent on the postponed decision on RAN AS RAI logic as described in clause 6.19.1.
***** End of Changes *****
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