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1.	Introduction
During [104#49] MT EDT email discussion, RAN2 evaluated each MT EDT solution option based on the criteria. In order to conclude the discussion, we think a few things are needed to be clarified.
In this contribution, we present main concerns for each MT EDT solution option. 
2.	Discussion 
In Paging based options A-D solutions, the eNB cannot guarantee that the target UE would receive MT data or MT EDT indication especially when the UE has mobility characteristics. Even for stationary UEs, a UE may not be able to receive a paging message (e.g. temporal communication problems). Since the options A-D send DL data without checking whether or not the target UE is ready to receive DL data, 
- The eNB does not know the DL data delivery has failed until the DL data feedback is not arrived after a certain amount of time.
- UEs including malicious UEs, not the target UE, may receive DL data or MT data or MT EDT indication the wrong way. E.g. A fake UE may send Preamble after receiving PRACH information in Paging message. 
- Network resources run to waste if the target UE does not receive DL data. 
Another problem occurs that the feedback of DL data is missing if the feedback is transmitted without time alignment. In Paging option B-D, the UE cannot guarantee that the feedback is successfully delivered to the eNB within the defined time window. Then, the eNB may assume that the MT EDT procedure fails although the UE has successfully received DL data. Eventually this causes resource inefficiency. 
Observation. Paging based options A-D have security and resource efficiency issues.
Proposal 1. It is likely to transmit DL data only if the target UE is ready to receive the data.

For DL data after preamble solution, the eNB cannot guarantee that the target UE has sent PRACH preamble. Since PRACH resource is included in a paging message, there are more possibility to be exposed in security issues. On the other hand, DL data after preamble has advantage that the MT EDT steps are shorter than Msg4 solutions. Therefore, we suggest to include UE identifier in Msg1 step. 
One concern here is Timing alignment issue. The UE may transmit Msg1 with UE identifier using configured UL grant if TA is valid. If TA is invalid, the UE triggers RA procedure. To acquire the configured UL grant, the UE may receive the grant via paging message or use preconfigured grant. 
Proposal 2. RAN2 to discuss including the target UE identifier in Msg1 step. 


In some cases, the IoT UEs may be deployed in a fixed area without mobility. Or, if the UEs have very low mobility, the UEs may be able to use a valid TA for long time. Then, it is unnecessary for the UE to send Preamble; it is more beneficial if the UE could send meaningful information in Msg1 step if it is expected to receive DL data in Msg2 step. Only if TA is invalid, the UE sends Preamble. 
Proposal 3. The UE sends Preamble if TA is invalid. Otherwise, the UE sends UL message to identify the target UE in Msg1 step if DL data is expected in Msg2 step.

Another issue for DL data after preamble solution is how to handle resumeId.  For MT UP-EDT, the current eNB should perform context fetch to retrieve the UE context if the current serving eNB is not the last serving eNB. The eNB would receive resumeId together with MT EDT indication from the network. Then, two options could be considered.
Option 1. The eNB would keep resumeId, and use the resumeId to retrieve UE context after receiving Msg1 from the UE.  
Option 2. The eNB would sends resumeId with MT EDT indication in paging message. Then, the target UE would send back the resumeId to the eNB. In this case, Preamble cannot be used in Msg1 step.
Proposal 4. For MT UP-EDT in DL data after Preamble solution, the eNB would keep resumeId to retrieve UE context after Msg1 step.

For DL data in Msg4 solutions, main concern is the UE continues the MT EDT procedure until Msg5 steps. Another concern of DL data in Msg4 is state transition. For MT EDT, the UE does not need to transit to RRC_CONNECTED when it sends the feedback in Msg5. 
However, except the signaling overhead, DL data in Msg4 has advantages in overall criteria and good performance in terms of security, reliability. Although this solution requires one pair of UL/DL transmissions compared to other solutions, the overall UE performance is good as we discussed in email discussion.
Proposal 5 DL data in Msg4 can be considered for MT EDT solution. The UE does not transit to RRC_CONNECTED after Msg4.
3.	Conclusion
In this contribution, we present main concerns for each MT EDT solution option. 

Observation. Paging based options A-D have security and resource efficiency issues.
Proposal 1. It is likely to transmit DL data only if the target UE is ready to receive the data.
Proposal 2. RAN2 to discuss including the target UE identifier in Msg1 step. 
Proposal 3. The UE sends Preamble if TA is invalid. Otherwise, the UE sends UL message to identify the target UE in Msg1 step if DL data is expected in Msg2 step.
Proposal 4. For MT UP-EDT in DL data after Preamble solution, the eNB would keep resumeId to retrieve UE context after Msg1 step.
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