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1. Background 
At RAN#82, revision of the Rel-16 work items on additional enhancements for NB-IoT and MTC enhancements for LTE were agreed to include support of connection to 5GC and further revised in [1],[2]. 
One of the common objective is as follows:
· Support of User Plane CIoT optimization
· [bookmark: _Hlk516676832]Support of EDT for Data over NAS and User Plane CIoT optimization 


RAN2#107 and RAN2#107bis discussed the AS Release Assistance Information agreed in SA2 to enable fast release of the connection and the following agreements were made [3]:

	RAN2#107 agreements:
Indication of supported CIoT features and other common aspects:

Working assumption:
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.

RAN2#107bis agreements:
Indication of supported CIoT features and other common aspects:
Introduce a MAC mechanism with 2 bits for RAI.




In this document we discuss the MAC mechanism for reporting the AS Release Assistance Information.
2. Discussion 
2.1 Definition of Higher Layer PDUs
In RAN2#107bis, it was agreed to introduce a MAC mechanism to report the AS Release Assistance Information.
Definition of Higher Layer PDUs
RAN2#107 has agreed to introduce an 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. 
At SA2#136, SA2 has agreed on the procedure for MO EDT for User Plane CIoT 5GS Optimisation [6] and captured the AS release assistance information as follows:
	4.8.2.X	Connection Resume in CM-IDLE with Suspend and MO EDT procedure
The Connection Resume with Early Data Transmission procedure is used by the UE to optimise sending user data in a single uplink packet and single uplink followed by single downlink packet cases for a UE in CM-IDLE with Suspend. 


Figure 4.8.2.X-1: Connection Resume in RRC Idle with Suspend with EDT
1.	UE to NG-eNB: RRC message (Resume ID, AS RAI) with UL EDT.
	The UE initiates the transition from RRC IDLE with Suspend state to RRC Connected state, see TS 36.300 [9]. 
	The UE may include AS Release Assistance information indicating:
-	No further Uplink and Downlink Data transmission, or
-	Only a single Downlink Data transmission subsequent to the Uplink transmission.



During RAN2#107 meeting, it was commented that we needed to clarify what was meant by ‘higher layer PDUs’.  
The NAS RAI is carried within a NAS data PDU and is only related to user data. This is because the AMF can determine otherwise whether signalling or SMS is ongoing before triggering the release of the connection. For the AS RAI, it will be different because the eNB cannot know whether NAS signalling or SMS is ongoing, So, in our understanding, the AS RAI should not only indicate the status of the user data but also indicate that no further NAS traffic (data, signalling or SMS) is expected. Note that, in TR 23.724, SA2 has used different wording for NAS RAI and AS RAI:
· NAS RAI indicates that no further uplink or downlink data transmissions are expected or only a single downlink data transmission subsequent to this uplink data transmission is expected. 
· AS RAI indicates that indicates whether no further uplink/downlink transmissions or only a single downlink transmission is expected.
On the other hand, it is not feasible for the UE to predict RRC signalling or lower layer retransmission and in any case, the eNB can determine by itself if a RRC procedure or a RLC retransmission is pending. Thus the AS RAI should not take into account any RRC or lower layer transmissions.
Based on the above, we propose to clarify that a higher layer PDU is either a NAS PDU or a user plane PDCP SDU (i.e. a PDU from layers above the AS).
Proposal 1: A higher layer PDU is either a NAS PDU or a user plane PDCP SDU (i.e. a PDU from layers above the AS).

2.2 Trigger for the reporting
The goal of the release assistance information is to save power consumption at the UE by enabling the immediate release of the connection when it is known that there will be no further transmission, it also avoids to release the connection too early when further data are expected. This means that the mechanism should allow to report the information together with the last UL transmission. This is essential for EDT as this will help the eNB to decide whether to keep the UE in RRC_IDLE or move it to RRC_CONNECTED but this is also important when the UE is not using EDT, e.g. because the data are too big.  

For the NAS RAI mechanism, the information is reported in the same transmission than the last UL packet. Considering that, over the control plane, the packets are delivered in sequence, there is no ambiguity on what is the last uplink data transmission.
For the AS RAI, the situation is different as the different packets can go on different bearers and then arrive in a different order than provided by the upper layers. In that case, it may be difficult at the eNB to identify the actual ‘last uplink packet’ or ‘last downlink packet’. In the uplink, this should not be a problem as we expect that the eNB will wait for all pending uplink traffic to be transmitted before initiating the release. However, in the downlink, the eNB should be aware before the last DL packet is received. Thus, the AS RAI, once triggered by the upper layer, should have higher priority than the data.

Proposal 2: The UE reports the AS Release assistance information when upper layers have indicated:
· No further Uplink and Downlink Data transmission, or
· Only a single Downlink Data transmission subsequent to the Uplink transmission. 
Proposal 3: The AS Release assistance information can be reported together with the last UL Higher PDU transmission or without a UL Higher PDU transmission.
Proposal 4: When triggered by the upper layers, reporting of the AS Release Assistance Information (RAI), has higher priority than any uplink transmission.

2.3 MAC mechanism for the reporting
The natural MAC mechanism for the reporting is to use a MAC CE. 
Due to the shortage of LCID in eMTC, it is beneficial to share a LCID with another MAC CE and one candidate is the newly introduced DL channel quality report where there are four reserved bits.

Proposal 5: The AS RAI is reported in the same MAC CE as the DL channel quality report.


Figure 6.1.3.xx-1: Release Assistance Information and Quality Report MAC control element

It should be possible to report one or the other information independently and thus for the Release Assistance Information and the quality report, there should be a codepoint indicating no report. For NB-IoT quality report the code point ‘0000’ already indicates no measurement.
Proposal 6: The code point ‘0000’ of the QualityReport indicates ‘no report’.
Proposal 7: The Release assistance information code points are specified as:
00: no indication
01: No further UL/DL higher layer PDUs
10: No further UL, 1 single DL higher layer PDU expected
11: Reserved

Special case of EDT
For eMTC, it is already agreed that for EDT, the quality report will be reported in the Quality Report MAC CE, so there is no additional overhead for reporting the release assistance information

In NB-IoT, the quality report is reported in the RRC message, so there will be two bytes overhead for reporting the release assistance information. 
On the other hand, the DPR MAC CE is always included with MSG3 and, in case of EDT, there is a requirement that the data volume is set to 0.
	The reporting is done using the DPR MAC control element, which is sent in Msg3 together with a CCCH SDU. For EDT, the Data Volume in DPR MAC control element is set to zero.



Thus it could be considered to report the RAI instead of the data volume in DPR for EDT.
Proposal 8: To include RAI instead of DV in DVPR MAC CE for EDT in NB-IoT.


Figure 6.1.3.10-x: RAI and Power Headroom Report MAC control element for EDT


Figure 6.1.3.10-x: RAI and Power Headroom Report MAC control element for Extended Power Headroom level reporting
2.4	New AS Release Assistance Information for EPS
In RAN2#105, it was agreed to discuss the introduction of an AS RAI for the User Plane CIoT EPS optimisation in order to inform the eNB of whether further DL data were expected.
The motivation is similar to new AS release assistance information in 5GC, namely that the Rel-14 RAI mechanism does not provide information about the DL data. We also think that this is not restricted to EDT, thus we propose to introduce the new AS release assistance information also in EPS.
Proposal 9: Use the Rel-16 AS RAI in EPS for NB-IoT and eMTC UEs.
If proposal 9 is agreed, it may be useful to inform SA2 as it may require changes to their specifications.
[bookmark: _Toc512892215][bookmark: _Toc505612407][bookmark: _Toc505612410]3. Conclusion
In this contribution, we have discussed the introduction of a new AS release assistance information for NB-IoT and eMTC UEs connected to 5GC and we have made the following proposals:
Proposal 1: A higher layer PDU is either a NAS PDU or a user plane PDCP SDU (i.e. a PDU from layers above the AS).
Proposal 2: The UE reports the AS Release assistance information when upper layers have indicated: 
· No further Uplink and Downlink Data transmission, or
· Only a single Downlink Data transmission subsequent to the Uplink transmission. 
Proposal 3: The AS Release assistance information can be reported together with the last UL Higher PDU transmission or without a UL Higher PDU transmission.
Proposal 4: When triggered by the upper layers, reporting of the AS Release Assistance Information (RAI), has higher priority than any uplink transmission.
Proposal 5: The AS RAI is reported in the same MAC CE as the DL channel quality report.
Proposal 6: The code point ‘0000’ of the QualityReport indicates ‘no report’.
Proposal 7: The Release assistance information code points are specified as:
00: no indication
01: No further UL/DL higher layer PDUs
10: No further UL, 1 single DL higher layer PDU expected
11: Reserved
Proposal 8: To include RAI instead of DV in DVPR MAC CE for EDT in NB-IoT.
Proposal 9: Use the Rel-16 AS RAI in EPS for NB-IoT and eMTC UEs.
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