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1	Introduction
[bookmark: _Hlk495594549]In previous RAN3 meetings, we discussed Mobile-Terminated Early Data Transmission (MT EDT) features for Rel-16 LTE-M/NB-IoT. We have presented in [1] examples of procedures for transmitting MT EDT DL data in Msg4, which can be described based on the MO-EDT framework.  MT EDT procedure can be used by the network to send optimised user data in the single DL packet transmission case for a UE in CM-IDLE with Suspend.


Figure 1: Network Triggered Connection Resume with MT EDT procedure
We would like to draw RAN3 attention that there are scenarios in MO-EDT where the eNB may decide to abruptly cease the connection with the UE due to UP CIoT Optimizations. RAN3 should discuss then if these scenarios can also be an issue for MT-EDT, especially in case the UE will not be reachable for paging. We will present in next section, two scenarios where this case might happen.
2	Discussion
Two scenarios in MO-EDT can occur when the eNB decides to abruptly cease the connection with the UE: MO-EDT AS RAI with Msg3 and MO-EDT without AS RAI. In both these scenarios, UP CIoT Optimizations (PSM, eDRX) will be applied and the UE will not be reachable. The table below provides further description of these cases:

	Scenario 1 MO-EDT AS RAI with msg 3
	Scenario 2: MO-EDT without AS RAI

	[bookmark: _Hlk1146286]In this scenario, the UE indicates not wanting to receive further data from the eNB and going to idle mode as soon as possible. The eNB may decide then to prematurely release the UE completely before resuming S1 connection to/with the MME. The MME might be aware of additional pending data.

	This is a scenario where the UE follows a deterministic traffic activity pattern. The eNB can decide to not follow the legacy order and to prematurely release the connection before sending the UE Context Resume Request to the MME (steps 6-8 of Figure 1).



In both scenarios, the UE disconnects to enter idle mode, with either Power Saving Mode (PSM) or eDRX performed. If active timer is then set to zero, the UE will not be reachable for a long time. If in that configuration, EDT is used and eNB does not move the UE to RRC_CONNECTED, then the UE becomes unreachable for any DL pending data or signalling from the network.

Observation 1: To save UE energy to maximum when UP CIoT Optimization is performed, UE active timer may be set to zero. In this case the UE will not be reachable for paging and cannot receive any DL pending data or signaling from the network.

The UE will stay unreachable, until the MME notifies the eNB of DL data. However, there is no way the eNB can be notified from MME that there is UE pending data as the S1 connection has been aborted. In fact, the eNB needs to know prior to next time UE gets connected that there is DL transaction pending. 
During an offline discussion in previous meeting, it was mentioned by another company that the existing Pending Data Indication IE defined in TS 36.413 section 9.2.3.55, can be used to notify eNB about UE pending data in the network. The IE is defined as follows:

[bookmark: _Toc534712087]9.2.3.55	Pending Data Indication
This IE indicates that some signalling or data is pending in the network for the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Pending Data Indication
	M
	
	ENUMERATED (true, …)
	



The Pending Data Indication IE is included in the UE CONTEXT RESUME RESPONSE and DL NAS TRANSPORT messages. With respect to these existing messages, we remark the following: UE CONTEXT RESUME RESPONSE is a response message, which we think should not be sent unsolicited; and in DL NAS TRANSPORT, the NAS-PDU field is mandatory present. Regarding the scenarios described above where eNB may need to be notified about pending DL data, there may be no NAS PDU to transmit. Therefore, as this is neither an MME response nor a NAS PDU transmission case, the Pending Data Indication IE cannot be used to notify eNB about pending DL data when the UE is unreachable for paging.
Observation 2: The Pending Data Indication IE defined in TS 36.413 9.2.3.55 cannot be used to notify eNB about pending DL data when the UE is unreachable for paging.
Besides, eNB does not always wait for MME to release the RRC connection. In fact, in TS 23.401, 5.3.5, it is mentioned that:
5.3.5 S1 release procedure
[…]
In certain cases the eNodeB may release the UE's signalling connection before or in parallel to requesting the MME to release the S1 context,  

It seems that eNB does not always wait for the MME response before releasing the RRC connection, regardless whether any DL Data is pending or not. Consequently, the eNB may mistakenly release the connection while there is pending DL data. And as we mentioned above, this mistake may come from a AS RAI from UE (in MO EDT) or eNB deciding to release prematurely the S1 connection (scenarios that may also occur in MT EDT case).
To solve this issue, a new procedure is needed. We propose hence to introduce a new DATA NOTIFICATION message with Data Notification flag that allows the eNB to be notified about DL pending data when the UE has turned unreachable due to UP CIoT Optimization. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Data Notification
	M
	
	ENUMERATED (true, …)
	
	YES
	reject



Proposal 1:   RAN3 to agree to introduce a new S1AP procedure “DATA NOTIFICATION” which is sent from MME to eNB to support MT delivery when power saving for UP CIoT Optimizations is applied.
The corresponding CR is available in [2].
3 Conclusion
In the previous section we made the following observation:
Observation 1: To save UE energy to the maximum when UP CIoT Optimization is performed, UE active timer may be set to zero. In this case the UE will not be reachable for paging and cannot receive any DL pending data or signaling from the network.

Observation 2: The Pending Data Indication IE defined in TS 36.413 9.2.3.55 cannot be used to notify eNB about pending DL data when the UE is unreachable for paging.

And propose the following: 
Proposal 1:   RAN3 to agree to introduce a new S1AP procedure “DATA NOTIFICATION” which is sent from MME to eNB to support MT delivery when power saving for UP CIoT Optimizations is applied.
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