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1	Introduction
Early data transmission (EDT) procedure for Control Plane CIoT EPS optimization is illustrated in Figure 1 below (subclause 7.3b.1 in [1]).

[image: ]
Figure 1: EDT for Control Plane CIoT EPS Optimizations

The eNB may indicate to the MME that connection is triggered for EDT with the S1-AP Initial UE message. If downlink data is available, S-GW sends the downlink data to the MME. When data is received, MME forwards the data to the eNB via DL NAS Transport procedure. It may trigger Connection Establishment Indication procedure and/or indicate whether further data are expected.
[bookmark: _Hlk1088036]In mobile originated data transport using Control Plane CIoT EPS Optimisation, UE establishes a RRC connection or sends the RRCEarlyDataRequest message. The UE may also indicate Release Assistance Information in the NAS PDU (NAS RAI) whether no further uplink or downlink data transmissions are expected, or only a single downlink data transmission (e.g. acknowledgement or response to uplink data) subsequent to this uplink data transmission is expected.
If no downlink data are expected based on the Release Assistance Information from the UE, this means that all application layer data exchanges have been completed with the UL data transfer, and if the MME is not aware of pending MT traffic and S1-U bearers are not established, MME may signal the S1-AP UE Context Release Command to the eNB.

If the Release Assistance Information was received with uplink data and it indicated that downlink data was expected, it means that the next downlink packet following the sending of the Release Assistance Information is the last packet of the application layer data exchange. For this case, unless the MME is aware of additional pending MT traffic and unless S1-U bearers are established, the MME sends a S1 UE Context Release Command immediately after the S1-AP message including the downlink data encapsulated in NAS PDU as an indication that eNB shall release the RRC connection promptly after successfully sending data to the UE.
If "EDT Session" indication was received, it is also possible that MME includes the ”end indication” for no further data in the S1-AP message including the downlink data encapsulated in NAS PDU.

[bookmark: _Toc1108920]MME has access to information, e.g., MT data/signalling awareness and NAS RAI, to make the decision to send the S1 UE Context Release Command to the eNB.

[bookmark: _Hlk1109036]In this contribution we discuss RRC release after EDT for User Plane CIoT EPS optimization.
[bookmark: _Ref178064866][bookmark: _Hlk830151]2	Discussion
[bookmark: _Hlk1090965]Early data transmission (EDT) procedure for User Plane CIoT EPS optimization is illustrated in Figure 2 below (subclause 7.3b.2 in [1]).



Figure 2: EDT for User Plane CIoT EPS Optimizations
The UE sends an RRCConnectionResumeRequest to the eNB, including its Resume ID, the establishment cause, and an authentication token. The UE resumes all SRBs and DRBs, derives new security keys using the NextHopChainingCount provided in the RRCConnectionRelease message of the previous connection and re-establishes the AS security. The user data is ciphered and transmitted on DTCH multiplexed with the RRCConnectionResumeRequest message on CCCH. However, it is not possible for the UE to provide an indication similar to the Release Assistance Information in the NAS PDU whether no further uplink or downlink data transmissions are expected, or only a single downlink data transmission (e.g. acknowledgement or response to uplink data) subsequent to this uplink data transmission is expected.

[bookmark: _Toc1108921]There is no RAI indication in AS layer.

The MME confirms the UE context resumption to the eNB and it is aware of any MT-signalling/data that may have been received previously. But MME may not be aware of the service and does not know if there will be DL data triggered at this point.
If no further data is expected from the S-GW, eNB can initiate the suspension of the S1 connection and the deactivation of the S1-U bearers. Neither the eNB nor the MME has any knowledge if there will be data in the DL to transmit or if DL data will be triggered with the transmission in the UL. Therefore, there is no reason for MME to provide the “pending” flag in S1 suspend response in this case. Note that eNB may also decide to release the UE completely and S1 UE context Release Request may be sent.
For User Plane CIoT EPS optimization, it is not clear how eNB can make the decision after Msg3 (i.e. RRC Connection Resume Request) if the RRC connection can be released/suspended with Msg4 (i.e. RRC Connection Release), or RRC connection shall be established with Msg4 RRC Connection Resume. AS RAI is not reflected in EDT for UP CIoT EPS optimisation. If UE uses the EDT as an implicit AS RAI indication in itself (e.g. for a single UL packet), the flow provided in [1], which shows DL data, is not correct. Furthermore, it is not clear how eNB can distinguish dual UL+DL packet from single packet and from transmissions that will generate multiple packets.
AS RAI has been introduced in RAN2 implicitly, however this is a pure “UL buffer empty” indication which does not originate from application layer information and it does not support 3 different RAI values defined for NAS. To support eNB to make the RRC connection handling decision as early as possible, AS RAI can be introduced from UE to RAN with the 3 different values defined for NAS.

[bookmark: _Toc1108932][bookmark: _Hlk1108815]Introduce AS RAI from UE to RAN with the 3 different values defined for NAS.

Conclusion
In this contribution RRC release after EDT is discussed for User Plane CIoT EPS optimization. The following observations were made: 
Observation 1	MME has access to information, e.g., MT data/signalling awareness and NAS RAI, to make the decision to send the S1 UE Context Release Command to the eNB.
Observation 2	There is no RAI indication in AS layer.

Based on the discussion in the sections above we propose the following:
Proposal 1	Introduce AS RAI from UE to RAN with the 3 different values defined for NAS.
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