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Introduction
One of the objective of the Rel-16 WIs on additional enhancements for NB-IoT and eMTC [1],[2] is to introduce support for MT-EDT:
	Improved DL transmission efficiency and/or UE power consumption:
· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]



RAN2 has agreed on a solution that reuses most of the Rel-15 MO-EDT feature for the RAN part but which requires support from the CN for the initiation.
SA2 has discussed the system impact for MSG4 solution and technically endorsed the corresponding CRs for EPS [and 5G]. SA2 has also raised concerns about the system impact of the MT-EDT feature considering the limited benefit and left the trade-off of system impact and benefit for TSG RAN decision [3].
	SA2 discussed the system impact for MSG4 solution and technically endorsed the attached CRs for EPS and 5GS. SA2 has the following conclusions for RAN2/RAN3 consideration.
· SA2 has concluded that the UE indicates the capability of supporting MT-EDT via NAS layer. MME can decide whether a PDN connectivity is applied for MT-EDT according to UE capability; SA2 kindly ask RAN2 whether there is concern about this.
· SA2 has assumption that MT-EDT is implemented on top of MO-EDT (i.e. UE will trigger MO-EDT procedure in response to Paging Request with MT-EDT indication).
· SA2 discussed the fallback mechanism, and decided for CP optimized solution, the MME may include End Indication for no further data in the S1-AP message including the Downlink data encapsulated in NAS PDU if MME does not detect the further downlink data. For UP optimized solution, SA2 will further work with RAN2/3 regarding the fallback mechanism.
Some companies raised concerns about the system impact for MSG4-based solution considering the limited benefit to introduce the MSG4 based MT-EDT feature, SA2 leaves the trade-off of system impact and benefit for TSG RAN decision.
To 3GPP TSG RAN:
ACTION:	SA2 kindly asks TSG RAN to confirm the system level benefits.



Discussion
Feature overview and use case
The feature allows to transmit one downlink data during the random access procedure without transition to connected mode, providing gain in UE power consumption by avoiding the overhead of the RRC Connection establishment/resumption and release procedures and in latency. 
The feature addresses the use case of DL triggered data without application response. According to the traffic model used during NB-IoT feasibility study, this represents 10 % of the overall use cases.
In addition, for the feature being used, it requires the network do be aware of the UE traffic pattern (i.e. no application response) and the data to fit in a single downlink transmission, which limits further the usage.

Observation 1: The feature addresses the use case of network triggered data without application response and small enough to fit in a single downlink transmission, which is less than 10 % of the overall use cases.

System impact
The MT-EDT procedure for the CP solution and the UP solution in EPS is illustrated in Figure 1 and Figure 2.



Figure 1: MT-EDT procedure for Control Plane CIoT EPS Optimization


Figure 2: MT-EDT procedure for User Plane CIoT EPS Optimization

Observation 2: MT-EDT requires support in S-GW, MME, eNB and UE.

There will be no indication from the UE about whether subsequent uplink data were expected or not. This means that the MME should know the traffic pattern of the UE before deciding to initiate MT-EDT.  Without the information, it is expected that the decision will be wrong 50% of the time, which will lead to extra power consumption in the UE.
Observation 3: The MME needs the information on whether a subsequent UL transmission is expected, otherwise the decision will be wrong 50% of the time leading to extra power consumption.

In order to avoid initiating MT-EDT when the data cannot be transmitted in a single DL transmission, the MME needs the data size from the S-GW
Observation 4: The MME needs the information about the downlink data size from the S-GW.

In order to trigger MT-EDT at the UE, the eNB needs to provide an indication in the Uu paging message, this adds around 30 % signalling overhead per UE paged with the MT-EDT indication, leading to a reduction of the paging capacity and increase of the power consumption of all UEs receiving the message.

Observation 5: The MT-EDT indication in the Uu paging message leads to a reduction of the paging capacity and an increase of the power consumption of all UEs.

In order to avoid indicating MT-EDT over the air interface when either the UE or the eNB does not support MT-EDT for one of the CP/ UP CIoT optimisation, the MME needs the knowledge of UE and eNB support separately for control plane and user plane CIoT optimisation and needs to differentiate between both when initiating MT-EDT.  
Observation 6: The MME needs the knowledge of UE and eNB support separately for control plane and user plane CIoT optimisations and needs to differentiate between both when initiating MT-EDT. 

Conclusion
In this document, we have discussed the motivation and system impact of supporting MT-EDT and made the following observations:
Observation 1: The feature addresses the use case of network triggered data without application response and small enough to fit in a single downlink transmission, which is less than 10 % of the overall use cases.
Observation 2: MT-EDT requires support in S-GW, MME, eNB and UE.
Observation 3: The MME needs the information on whether a subsequent UL transmission is expected, otherwise the decision will be wrong 50% of the time leading to extra power consumption.
Observation 4: The MME needs the information about the downlink data size from the S-GW.
Observation 5: The MT-EDT indication in the Uu paging message leads to a reduction of the paging capacity and an increase of the power consumption of all UEs.
Observation 6: The MME needs the knowledge of UE and eNB support separately for control plane and user plane CIoT optimisations and needs to differentiate between both when initiating MT-EDT.

Based on these observations, it can be concluded that MT-EDT for both CP and UP provide minor benefits while having many impacts on UE, RAN and CN. Thus, the following proposal is provided:
Proposal: RAN to remove support of MT-EDT for NB-IoT and eMTC from Rel-16.
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