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Abstract of the contribution: This contribution proposesUE-initiated RRC suspend procedure in Solution 18

1. Discussion
The solution 18 has agreed as small data transmission solution for normative work in SA2#111 meeting. To optimize solution 18 with regard to radio resource utilization, it is proposed UE-initiated RRC suspend procedure. 

 Unlike normal UE, CIoT UE can predict its data transmission periodicity and data size with considering typical traffic pattern. Therefore the UE can decide when the UE does not have to be connected better than eNB which decides the timing by using inactivity timer. The UE could know exactly when the transmission is completed, and when the MT transmission is completed. 

Similar mechanism has already captured in 6.19.1.4 RRC Resume procedure as follows:
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Figure 6.18.1.4-1: Resumption of a previously suspended RRC connection

Steps 1 and 2 are following the legacy procedure when UE accesses the network from RRC Idle state.

         <….mediated syncope…>

11.
Alternatively to transmission of message 4, if message 3 included User Plane and indication that all User Plane is transmitted, the eNB can suspend the RRC connection and implicitly indicate that the User Plane was successfully received. 

Above functionality shows the suitability of solution 18 for single small data transmission. In order to introduce generic feature for efficient radio resource utilization, UE-initiated RRC suspend procedure can be applied not only for the single packet delivery.
 Furthermore, solution 18 has benefit when the CIoT UE performs relatively larger data transmission or multiple packet delivery to multiple destinations. It is presumed relatively large radio resource could be used so that securing enough radio resource budgets would be better to support data transmission of other UEs using solution 18.
2. Proposal

It is proposed capture UE-initiated RRC Suspend in solution 18 as an optional feature. Figure and Step in RRC suspend procedure subclause in solution 18 have been updated in TR 23.720. If SA2 agree with this proposal, it needs to be added in the normative document.
>>>Start Changes<<<
6.18.1.3
RRC Suspend procedure

The RRC Suspend procedure is used at transition from RRC-Connected to RRC–IDLE state and causes the UE to retain the Context in RRC-IDLE mode:

-
the eNodeB and the UE store RRC connection related information, e.g. Access Stratum Security Context, bearer related information (incl. RoHC state information) and L2/1 parameters when applicable. The eNB provides the UE with an identifier, referred as 'Resume ID' e.g. based on the eNB ID, used to address the relevant information stored in the eNB.

NOTE:
The design of the 'Resume ID' will be decided by TSG RAN.

-
Relevant network nodes store S1-MME UE association and S1-U bearer context related information. This basically means that the S1AP UE Contexts are stored and kept in the eNB and the MME. Additionally, the eNB stores and keeps the S1-U tunnel addresses. The latter reduces the processing load on the eNB required for establishment of S1-U bearers.

-
UE's mobility behaviour is the same as in LTE RRC-Idle state, e.g. the UE applies normal or extended Idle mode DRX parameters, performs cell re-selection etc.

-
At transition to RRC-IDLE, the EMM layer enters ECM-IDLE state.

NOTE:
Whether new messages and a new procedure is needed to suspend a RRC Connection will be investigated and decided by RAN WG2.
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Figure 6.18.1.3-1: Suspension of a RRC Connection

0. If UE decides to request the RRC connection suspend, the UE send RRC Suspend Request (C-RNTI) message to eNB.
1.
Network decides to suspend the RRC Connection.

2.
eNB indicates to MME with a new S1AP message that the UE's RRC connection is suspended. MME and eNB store the S1AP association and the related UE Contexts. MME enters ECM state ECM- IDLE. MME stores the DL TEIDs associated with the UE and eNodeB.

3.
The MME sends a Release Access Bearers Request (Abnormal Release of Radio Link Indication or ‘new cause’) message to the S-GW that requests the release of all S1-U bearers for the UE. SGW considers UE being in Idle state.

NOTE: 
Whether Release Access Bearers Request message contains existing cause value or a new cause value will be decided by CT4.

4.
SGW provides a response to the step 3.

5.
MME Acks step 2.

6.
MME enters 'ECM-IDLE' state.

7.
eNB suspends the RRC Connection towards the UE. An identifier that is used at subsequent resumption of that suspended RRC Connection can be provided. The UE and the eNB store the related Context information, i.e. RRC configuration, bearer configuration (including RoHC state information), Access Stratum Security Context and L2/1 parameters when applicable. This message also contains the security algorithm configuration and the Next Hop Chaining Counter (NCC) associated with the K_eNB that is to be used at subsequent resumption.

8.
UE RRC layer enters RRC-IDLE state where it store the relevant AS information (see step 7) and the UE NAS layer enters ECM-IDLE state where it is aware that a NAS signalling connection is available.
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