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1   Introduction
New WI for further enhancements to NB-IoT was approved in RAN#80. One of the objective of the WI is to support early data transmission in downlink for Mobile Terminated Data.
In RAN2 #104, Mobile-terminated Early Data Transmission (MT EDT) had been discussed and following agreements were made: 

Agreements
- MT EDT are evaluated at least based on battery life, network resource efficiency, security, reliability and potential impact on core network.
- MT-EDT is intended for DL data which can be transmitted in one transport block.
- Use cases that require DL data transmission with or without UL data transmission as a response should be supported for MT-EDT.

In RAN2 #105, following agreements were made: 
Agreements
- DL data in paging message is excluded (Opt A).
- RNTI in paging message to schedule the DL data is excluded (Opt B).
- Working assumption: DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).
- Working assumption: DL data scheduled in paging occasion is excluded (Opt D)
It was agreed that DL data in paging message is excluded and remaining options can be discussed to finalize a solution for MT EDT. This paper discusses about benefits of using Msg4 solution and it also discusses about the advantages of using single solution. 

2  Discussion
In Rel-15, Mobile originated Early Data transmission (MO EDT) was defined that idle UE can send small data to Network in msg3 without doing a transition to connected mode. In Msg4 UE receives the Downlink data and RRC connection release message and it will not be required by UE to transit to connected mode. After UE sends EDT preamble, eNB knows UE wants to initiate the EDT procedure. For Mobile-Terminated (MT) case, it works the other way around. eNB wants to send MT data to UE and it has to let UE know about that, and then UE has to start the MT procedure for small data transmission.
Normally in an MT scenario, UE receive a paging message from Network and then it goes to connected mode by sending Random access. We need to keep in mind to design a solution that does not add extra over head for a UE to receive MT data without going to connected mode. Also the solution should not be complex and can be easily introduced in Rel-16.
The proposed solutions were discussed over the last two meetings in detail in the contributions presented by companies. We will not go into the same discussion instead we will focus on why we should stick to one solution instead of making things complex and opting for two solutions. 
First of all if we go for solutions based on Msg2, the big problem we will have is Security issue. Even though that can be solved in groups like CT or SA, but it will make things complex and will start new discussions in other groups and solution might not be ready for Rel-16. For CP solution we have NAS security but for UP solution some additions are required which may involve core network hence a new complexity to add on top of what we already have. 
Now since the paging message is not secure enough, there is a possibility that an attacker gets hold of paging request of specific TMSI and then initiates several calls to the user. A paging message is unencrypted and unprotected and it can be sniffed and messages can be transmitted pretending to be a legitimate base station. Even though we have already discarded the paging message as MT EDT solution because of its security disadvantages, DL data after preamble will also have disadvantages since network cannot judge if the dedicated NPRACH is sent by targeted UE or not. 

Observation 1: DL data after preamble solution will require large specification efforts to introduce new security methods hence making things complicated.
During the RAN 2 # 105, there were discussions related to introducing more than one solutions which as per Gemalto will only increase the complexity for the said feature and we should focus on single solution. With new devices in the field, a UE can be stationary at certain time and then mobile at certain time hence having two solutions will complicate things since device will have to implement both so for REL-16 we think we should focus on single solution.
Observation 2: If we introduce more than one solutions, Device will need to implement both hence the increase in complexity. We should focus on single solution at least for REL-16.
We have to keep in mind that Downlink data in case of EDT is a rare scenario and it will not be often that Network will be sending downlink data to UE. This feature is more beneficial for frequent uplink transmission which UE has to send to network for example In case of meters the reading or data Network need to process the billing etc.  Also the Downlink data has less priority as completed to uplink case so for the solution we need to make sure we don’t spend enough efforts trying to introduce new things for rare cases. Also instead of large specification efforts required to solve security issues for DL data after preamble scenario solution, we can compromise and go for Msg4 based solution. 
Companies can come back in later release if they see increase in DL data priority or there is a security solution in place to implement DL data after preamble solution to enhance this feature. For now, for flexibility purposes we believe Msg4 based solution should be adopted for REL-16 MT EDT.
Observation 3: Uplink data has more priority as compared to downlink data which will not be a frequency phenomenon so let’s focus on single easy solution.
Hence we propose following: 
Proposal 1: Single solution should be implemented for at least Rel-16 for MT EDT
Proposal 2: Msg4 based solution provides more flexibility and should be adopted for MT-EDT scenario for REL-16.
Proposal 3: DL data after preamble solution needs large specification efforts to introduce a secure method hence can be excluded for Rel-16.
1. Conclusion
Observations and Proposals captured are following: 
Observation 1: DL data after preamble solution will require large specification efforts to introduce new security methods hence making things complicated.
Observation 2: If we introduce more than one solutions, Device will need to implement both hence the increase in complexity. We should focus on single solution at least for REL-16.
Observation 3: Uplink data has more priority as compared to downlink data which will not be a frequency phenomenon so let’s focus on single easy solution.
Proposal 1: Single solution should be implemented for at least Rel-16 for MT EDT
Proposal 2: Msg4 based solution provides more flexibility and should be adopted for MT-EDT scenario for REL-16.
Proposal 3: DL data after preamble solution needs large specification efforts to introduce a secure method hence can be excluded for Rel-16.
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