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1. Background 
During RAN2#107, following working assumption made:

· We will introduce a AS Release Assistance Information (RAI) that conveys at least the following information:

· No further UL/DL higher layer PDUs.

· No further UL, 1 single DL higher layer PDU expected. 

Further details including CP/UP applicability can be discussed in the next meeting.
In this paper, for eMTC/NB-IoT is connected to 5GC , we are going to discuss about access stratum changes required for introducing RRC Release Assistance Indicator (RAI) in various RRC signaling messages to provide an indication to ng-eNB about how long to maintain RRC connection before releasing after UE is sending UL data through CIoT optimizations, higher layer PDUs (i.e. NAS PDU, NAS Signalling, UP Data, but not RLC signalling). 
2. AS Release Assistance Indicator  

SA2 agreed to introduce NAS based RAI for CP CIoT 5GS Optimization only. (NAS based RAI is not applied for UP Optimization)

In TS 23.502 [4], Section 4.24 (Procedures for UPF Anchored Data Transport in Control Plane CIoT 5GS Optimisation) described NAS RAI indication and how AMF uses it to trigger NG-RAN to release UE connection.
      If the UE is CM-CONNECTED it sends a NAS message carrying the ciphered PDU session ID and ciphered uplink data as payload. If the UE is in CM-IDLE, the UE first establishes an RRC connection or sends the RRCEarlyDataRequest message and sends a NAS message as part of this.


The UE may also send NAS Release Assistance Information (NAS RAI) included in the NAS message. NAS RAI indicates that no further Uplink and Downlink Data transmissions are expected, or that only a single Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent to this Uplink Data transmission is expected.
In Section 4.2.6 (AN Release) [4], specifies procedure used to release the logical NG-AP signalling connection for the UE between the (R)AN and the AMF and the associated N3 User Plane connections, and (R)AN signalling connection between the UE and the (R)AN and the associated (R)AN resources.
Observation 1: SA2 introduced NAS based RAI only for CP CIoT 5GC Optimization. 
Based on current MAC specification, when NB-IoT or eMTC UE is configured with rai-Activation through dedicated RRC signalling and if UE does not have any more UL data to send, including RRC or RLC signalling, then UE will send BSR of size 0. But UE does not provide any indication to eNB about if UE is expecting any single DL data packet in response to UL data sent by UE or any ACK from upper layers in response to UL data sent by UE. If we want to use MAC based AS RAI, by using existing BSR method, it is not possible to distinguish between 
· No further UL/DL higher layer PDUs.

· No further UL, 1 single DL higher layer PDU expected. 
For this, we may have to introduce a new LCID with one bit to specify above 2 options. But for eMTC, there are limited number of LCIDs available. For ng-eNB RRC connection release, if MAC based RAI is introduced, this needs some cross-layer co-ordination. Thus, MAC based RAI is not preferred option.
Observation 2: For NB-IoT or BL UEs, R15 MAC based UL Release Assistance Indicator through BSR=0 is only useful to indicate that UE does not have any more UL data to send, including RRC or RLC signaling, to assist the eNB in connection release handling.
When UE is sending MO data using RDS protocol, there will be Acknowledgement from network side RDS protocol to ensure data is delivered successfully.  It is possible when UE is sending some small MO data to an application server and application server may send single small data packet as response. In order to avoid multiple RRC connections in short span of time and to allow usage of same UE RRC connection when one short DL small data or RDS Ack is expected from network, it is desirable to keep RRC Connection for short period of time. eMTC/NB-IoT UE can provide Release Assistance Indicator (RAI) indication in Layer 3 RRC message to inform ng-eNB to keep RRC Connection until next expected DL packet is delivered. This is optimization between power efficiency vs signalling overload. It is reasonable to introduce RRC based AS RAI for both UP and CP Optimizations. For CP optimization only , it is possible to have support of both NAS and RRC based RAI indications. For CP optimization implementation, it is possible to choose either NAS or AS based solution. If both solutions are implemented, then same indication shall be provided by UE. For the case of CP + UP optimization, anyway AS RAI is needed.
Proposal 1.   Introduce an optional 1bit Release Assistance Indicator (RAI) in RRC messages.

Proposal 2.   Absence of the RAI field indicates ‘no information’, value “0” indicates ‘no further UL & DL higher layer PDUs’ and value “1” indicates “No further UL, 1 more DL higher layer PDUs expected”.

Proposal 3. RRC RAI is applicable for both UP and CP optimization solutions.
For both eMTC and NB-IoT UE connected to 5GC, we propose to introduce the Optional Release Assistance Indicator IE in every message that is sent together with higher PDUs, i.e.:

· RRCEarlyDataRequest(-NB) 
· RRCConnectionSetupComplete(-NB) 
· ULInformationTransfer(-NB)
· RRCConnectionResumeRequest(-NB) for UP-EDT
· RRCConnectionResumeComplete(-NB)
In addition, it should also be possible to report the indication at any time with higher layer PDUs when using the user plane or without any higher PDUs when the UE detects only later that there is nothing more expected. Thus we propose to use a standalone RRC message to carry the information. 
· Standalone RRC message (e.g. new message or extension of UEAssistanceInformation message)
Proposal 4.   Introduce optional Release Assistance Indicator (RAI) in critical extension of RRCEarlyDataRequest message, RRCConnectionSetupComplete message, ULInformationTransfer, RRCConnectionResumeRequest for UP-EDT, RRCConnectionResumeComplete-r15 message for eMTC/NB-IoT UEs connecting to 5GC.

Proposal 5.   Introduce optional Release Assistance Indicator (RAI) in a ‘standalone’ RRC message, e.g. new RRC message or non-critical extension of UEAssistanceInformation message.
3. Conclusion

In this contribution, we are proposing AS based RAI from UE to ng-eNB to indicate indicates whether no further uplink/downlink transmissions or only a single downlink transmission is expected for eMTC & NB-IoT devices connecting to 5GC. 
Observation 1: SA2 introduced NAS based RAI only for CP CIoT 5GC Optimization. 
Observation 2: For NB-IoT or BL UEs, R15 MAC based UL Release Assistance Indicator through BSR=0 will be useful to indicate that UE does not have any more UL data to send, including RRC or RLC signaling, to assist the eNB in connection release handling.
Proposal 1.
Introduce an optional 1bit Release Assistance Indicator (RAI) in RRC messages.
Proposal 2.
Absence of the RAI field indicates ‘no information’, value “0” indicates ‘no further UL & DL higher layer PDUs’ and value “1” indicates “No further UL, 1 more DL higher layer PDUs expected”.
Proposal 3.
RRC RAI is applicable for both UP and CP optimization solutions.
Proposal 4.
Introduce optional Release Assistance Indicator (RAI) in critical extension of RRCEarlyDataRequest message, RRCConnectionSetupComplete message, ULInformationTransfer, RRCConnectionResumeRequest for UP-EDT, RRCConnectionResumeComplete-r15 message for eMTC/NB-IoT UEs connecting to 5GC.
Proposal 5.
Introduce optional Release Assistance Indicator (RAI) in a ‘standalone’ RRC message, e.g. new RRC message or non-critical extension of UEAssistanceInformation message.
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