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1. Introduction
In RAN2 #105bis meeting, the RAN2 sent a LS to RAN3 to provide the RAN2 agreement for Mobile terminated-early data transmission (MT-EDT) [1]. In this LS, there are the RAN3 related issues to support MT-EDT. In this contribution, we examine these issues and then provide our view on it.
2. Discussion
2.1 MT-EDT related information in S1 PAGING
In RAN2 #105bis meeting, the RAN2 agreed the following statements and sent the LS to RAN3 in [1]:
	LS from RAN2 [1]:

…
The following agreements have been reached in RAN2:  


· For both UP and CP solutions, an MT-EDT indication is needed in the S1 paging message to eNB. It is up to RAN3 to decide how such indication is provided to the eNB.

· RAN2 assumes that MME initiates MT-EDT.

· It is up to eNB to use MT-EDT based on e.g., UE capability.

· RAN2 assumes that DL data information is needed from S-GW/SCEF to the MME to assist MME to initiate MT-EDT.
…


As highlighted one above, the RAN2 considered that an MT-EDT indication needs to be defined newly in the S1 PAGING. This enables the eNB to be aware that the MME initiates MT-EDT for the UE. Then, the eNB can send the Paging message including the MT-EDT indication towards the UE. After that, the UE is also aware of the MT-EDT and then performs the corresponding action to the eNB.
Observation 1: A new MT-EDT indication needs to be included into the S1 PAGING.
However, how to encode this new indication into S1 PAGING should be discussed in more detail. RAN2 considers that MT-EDT is intended for DL data which can be transmitted in one transport block. This means that the eNB needs to know the DL data size to finally decide whether to use MT-EDT. If the DL data size is provided in S1 PAGING, the eNB can be aware of this information before the reception of DL data from MME, and then check whether the MT-EDT is used. For example, the TB size for the selected enhanced coverage level for EDT may be changed during Random Access procedure [2]. In this case, when the DL data size is larger than the TB size, the eNB can cancel the MT-EDT before sending the RANDOM ACCESS RESPONSE message. Therefore, the MME may be beneficial to include into the S1 PAGING message this information instead of the MT-EDT indication in some cases [3].
Observation 2: There seem to be some alternative solutions to indicate to the eNB the MT-EDT is triggered.
With the observations above, the following proposal is suggested to RAN3.
Proposal 1: RAN3 to discuss how to encode a MT-EDT indication in S1 PAGING.
2.2 Release assistance information (RAI) from MME
In Rel-15 Mobile originated-early data transmission (MO-EDT), the End Indication IE is introduced in S1 DOWNLINK NAS TRANSPORT and CONNECTION ESTABLISHMENT INDICATION to indicate to the eNB that there are no further NAS PDUs to be transmitted for this UE. This enables the eNB to decide which RRC message will be used in Msg4 (i.e., RRCEarlyDataComplete or RRCConnectionSetup message). 
Observation 3: In MO-EDT, End Indication IE is introduced to indicate that there are no further NAS PDUs to be transmitted.
A similar approach needs to be considered in MT-EDT. In RAN2 #104 meeting, it was already agreed that use cases that require DL data transmission with or without UL data transmission as a response should be supported for MT-EDT. Therefore, before forwarding to the UE the DL data received from the MME or SGW, the eNB should decide which message is used depending on whether subsequent UL data transmission as a response is triggered or not. For example, in Msg4-based solution for MT-EDT [1], when the eNB knows that there is no UL data transmission as a response, it can send to the UE the RRCEarlyDataComplete message for CP solution or RRCConnectionRelease message for UP solution to enter the UE into the RRC_IDLE state. This can be also applied to the data after Preamble solution.
If this information is not provided, the eNB may perform the wrong actions, thus causing a critical power consumption for the UE. For example, though there is the subsequent UL data transmission as a response, the eNB may sent the RRCEarlyDataComplete message for CP solution or RRCConnectionRelease message for UP solution. In this case, the UE goes back to the RRC_IDLE state, and then re-initiates the Resume procedure to send the UL data to the eNB. This causes the unnecessary power consumption in UE.
Hence, in order to avoid this problem, the eNB needs to know which case is triggered (i.e., DL data transmission with or without UL data transmission as a response). However, in MT-EDT, this information (e.g., AS RAI) cannot be provided by the UE. Alternative solution is to introduce the End Indication-like information in MT-EDT as well. When sending the DL data to the eNB, the MME also includes a new indication set to “no subsequent UL” or “subsequent UL”. Based on this new indication, the eNB is able to make the right decision on which message the DL data should be sent on.
Observation 4: In MT-EDT, the eNB needs to know whether there is UL data transmission as a response.
In MO-EDT, the End Indication IE is decided based on the RAI from the UE, and/or MME awareness of the pending MT traffic. In addition, the traffic profile in the Communication Pattern parameters may be used if the RAI from the UE is not provided. As mentioned before, the UE does not provide the RAI to the MMME in MT-EDT. However, since the MME may know that the DL data size is less than or equal to the TB size, and also, the Communication Pattern (CP) parameters can be provided, a new indication can be set to “no subsequent UL” or “subsequent UL” in the MME. Then, this indication is sent to the eNB along with the DL data.
Instead of the new indication, the MME may provide to the eNB the information related to the traffic profile in the Communication Pattern parameters. Since the Subscription Based UE Differentiation Information IE including the traffic profile is already defined in Rel-15 MO-EDT, it can be also used for MT-EDT.
For 5G CIoT, the SA2 already agreed that in the case of NB-IoT UEs, the Expected UE Behaviour parameters may be forwarded to the RAN as well [4]:
	Clause 4.15.6.3 in TS 23.502 [4]:

…
Table 4.15.6.3-1: Description of Expected UE Behaviour parameters

Expected UE Behaviour parameter

Description

Expected UE Moving Trajectory

Identifies the UE's expected geographical movement

Example: A planned path of movement

Stationary Indication
Identifies whether the UE is stationary or mobile [optional]
Communication Duration Time

Indicates for how long the UE will normally stay in CM-Connected for data transmission.

Example: 5 minutes.

[optional]

Periodic Time

Interval Time of periodic communication

Example: every hour.

[optional]

Scheduled Communication Time

Time and day of the week when the UE is available for communication.

Example: Time: 13:00-20:00, Day: Monday.

[optional]

Battery Indication

Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.

[optional]

Traffic Profile

Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission

[optional]

Scheduled Communication Type

Indicates that the Scheduled Communication Type is Downlink only or Uplink only or Bi-directional [To be used together with Scheduled Communication Time]

Example: <Scheduled Communication Time>, DL only.

[optional] 

The Expected UE Moving Trajectory may be used by the AMF. All other parameters may be used by the AMF and by the SMF.

The Scheduled Communication Type and the Traffic Profile should not be used by the AMF to release the UE when NAS Release Assistance Indication from the UE is available.

In the case of NB-IoT UEs, the parameters may be forwarded to the RAN to allow optimisation of Uu resource allocation for NB-IoT UE differentiation.
…


With the observations above, the following proposal is suggested to RAN3.
Proposal 2: RAN3 to discuss the release assistance information from MME to indicate whether there is UL data transmission as a response.
3. Conclusion
In this contribution, we focused on the issues related to MT-EDT and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: RAN3 to discuss how to encode a MT-EDT indication in S1 PAGING.
Proposal 2: RAN3 to discuss the release assistance information from MME to indicate whether there is UL data transmission as a response.
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