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In recent RAN2 meetings, significant progress has been made for early data transmission (EDT). EDT for mobile-originated case has mainly been considered so far. This contribution aims to consider possibilities to have EDT for mobile-terminated (MT) case.
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Condition(s) for use of EDT
In MO case, there are conditions for the UE to initiate EDT including data size, i.e., the potential Msg3 needs to be smaller or equal to the max TB size signalled in system information. Thus, a similar first and basic question RAN2 should address is whether there is a condition for the data size for the use of EDT in MT scenario. Other conditions may be needed as well.
It is our understanding that the information about DL data size is not always available at the MME and eNB by the time the UE is paged. This is based on our observations from Rel-13 CP and UP solutions for MT data transport below:
· In Rel-13 CP, MME may receive DL data from S-GW during the service request procedure, i.e., after Msg5. The MME then decides whether to have DL NAS PDU in the Downlink S1-AP message in response to a S1-AP Initial UE message with NAS Control Plane Service Request. This happens after paging procedures, as in steps 10, 13 in Fig. 5.3.4B-1 in TS23.401 below.
· In Rel-13 UP, eNB receives DL data from S-GW for DL transmission to UE after the service request procedure is completed, i.e., after Msg5. This happens far after paging procedures, i.e., after step 6 in Fig. 5.3.4-1 in TS23.401 below.



Figure 5.3.4B.2-1: MO Data transport in NAS PDU (Adopted from TS23.401)


Figure 5.3.4.3-1: Network triggered Service Request procedure (Adopted from TS23.401)

[bookmark: _Toc513740825]By the time the UE is paged, the eNB and MME do not always know DL data size.
Thus, we believe that it is not practical to have such a data size check as a condition for initiating EDT in MT scenario. And given that EDT is beneficial for MT case irrespective of DL data size in the first DL transmission, EDT should be supported without any restriction on DL data size. As detailed in the following, EDT for MT calls does not require UE to use EDT resources.

[bookmark: _Toc513740821]EDT for MT calls is supported without a restriction on DL data size.

In both CP and UP solutions, in our view, without a realistic indication from network, it is not possible for the UE to indicate EDT in Msg1. In other words, we believe that EDT for MT calls cannot rely on EDT solution for MO calls. In fact, there is no need for the UE to select EDT preamble and no need for the network to allocate EDT UL grant in Msg2 as well. It is assumed that the system can operate as per legacy in Msg1 and Msg2, i.e., the network does not need to provide unnecessary EDT UL grant in Msg2. As detailed in the next sections, depending on EDT solution, i.e., CP or UP, UE and network’s behaviour related to Msg3 and Msg4 are different.
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UP EDT for MT calls
It has been agreed that in UP solution, the UE with an NCC provided in the preceding suspend procedure can initiate EDT. In UP EDT for MT case, it would not be possible for the network to provide the data in Msg4 even if the network knows that the UE supports EDT (after Msg3) since the UE would not have restored the UE context, reactivated security, and re-established/resumed all SRBs/DRBs. This does not necessarily mean that the UE without UL data would need to trigger EDT as in the MO case. In our view, the UE needs to prepare itself with steps before Msg3 transmission including context restoration, security re-activation, bearer resumption. Since the network does not know itself if it wants to have early data in Msg4 when paging a UE, there is no indication from network to let UE know whether it needs to prepare itself for receiving Msg4 with data in MT case. In our view, a UE with a NCC provided during suspend procedure should always restore context, reactivate security, and perform security-related actions before Msg3 transmission. With this, the eNB knows that the UE is always ready to receive Msg4 with DL data. Thus, it is proposed that any UE with NCC provided during suspend procedure should prepare itself with early bearer resumption and security activation for receiving a EDT Msg4.
[bookmark: _Toc513740826]In UP solution, the UE needs to prepare itself with security and bearer reactivation/resumption for receiving an encrypted Msg4 with DL data
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CP EDT for MT calls
For CP solution, different from UP solution, the UE does not prepare itself with the steps to receive a Msg4 with DL data. Thus, all the first three messages, i.e., Msg1-Msg3 can be as per legacy.
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[bookmark: _Toc498531715][bookmark: _Toc498537993]Then, in CP solution, having no UL data to transmit in Msg3, the UE can send in Msg3 the RRCConnectionRequest or the newly defined RRC message, as in MO scenario. In the latter case, the NAS container should be set to a zero-length octet string. It is proposed that a legacy RRCConnectionRequest is sent in Msg3 and the RRCEarlyDataComplete message, as in MO case, with DL NAS-PDU is sent in Msg4. 
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Conclusion
In section 2 we made the following observations:
Observation 1	By the time the UE is paged, the eNB and MME do not always know DL data size.
Observation 2	In UP solution, the UE needs to prepare itself with security and bearer reactivation/resumption for receiving an encrypted Msg4 with DL data
Observation 3	If Proposal 3 is agreed, early data in Msg4 in MT scenario is supported
Observation 4	For CP EDT in MT scenario, Msg3 can be as legacy.
 
Based on the discussion in section 2 we propose the following:
Proposal 1	EDT for MT scenario is supported without a restriction on DL data size.
Proposal 2	For EDT in MT scenario, the UE shall not indicate EDT in Msg1 and network does not provide EDT UL grant in Msg2.
Proposal 3	If the UE was provided with the NCC during suspend procedure, it shall restore context, reactivate security, resume bearers, and derive AS keys before transmission of Msg3 without UL data.
Proposal 4	For CP EDT in MT scenario, RRCEarlyDataComplete with DL NAS data is received in response to a legacy RRCConnectionRequest message.
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