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1.	Introduction
In the last meeting, RAN2 agreed the followings. 
Agreements
[bookmark: _Hlk5871605]- 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.
- For the UP solution, the DL data are ciphered and sent over DTCH.
- For both UP and CP solutions eNB sends MT EDT indication to the UE via paging

For Msg-2 based solution (if agreed)
- A CF RACH resource is provided in the paging message to page the UE for MT-EDT. FFS whether/how security related concerns are addressed and how number of repetitions required and RNTI are provided.

For Msg-4 based solution (if agreed)
- For UP solution, RRCConnectionResume is used in Msg4 in case UL transmission is expected in response.


In this contribution, we would like to present a UE and the network behaviours for Msg2 based MT EDT solution and suggest solutions for FFS.

2.	Discussion
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<Figure 1. Msg2 based MT EDT solution>

Figure 1 presents signalling flows for the proposed Msg2 based MT EDT solution. We present the UE and the network behaviours step by step and propose solutions for possible concerns.
1. (Paging) As agreed in the last meeting, the MME initiates MT EDT, and the eNB decides whether MT EDT is used or not. 
A. If the eNB decides to use MT EDT, the eNB includes Contention-free (CF) RACH resource and RNTI (e.g., C-RNTI) for Msg2 reception in Paging. Another MT EDT indication or the indication to distinguish CP solution and UP solution is not required. 
B. If the eNB does not use MT EDT, the eNB performs legacy procedures. For this fallback case, no other new behaviors in the network elements need to be defined.

Proposal 1. If the eNB decides to use MT EDT, the eNB includes CF RACH resource and RNTI (e.g., C-RNTI) in Paging.

2. Upon reception of Paging, if the ue-Identity (e.g., S-TMSI) included in the PagingRecord matches with the UE identity allocated by upper layers and MT EDT related parameters are included in Paging, the UE informs to upper layers that MT EDT is initiated by the network. 
For CP solution, the UE NAS layer may perform NAS security setup (This may initiate the security functions in the NAS layer). 

Proposal 2. Upon receiving Paging, the UE may inform to upper layers that MT EDT is initiated if Paging includes MT EDT indication. FFS NAS security activation (after Paging or after msg2).
 
3. (Preamble) If the UE does not have pending UL data, the UE transmits Random Access Preamble using the dedicated PRACH resource. If the UE has pending UL data applicable for EDT, the UE needs to request UL grant at this point to transmit the pending MO data in Msg3. For this case, the eNB allocates another dedicated PRACH resource to the UE in Paging. 

Proposal 3. If event-based MO data is expected, the eNB may include CF RACH resource in Paging to request UL grant for the MO data transmission in Msg3.
Proposal 4. If the UE informs of pending MO data applicable for EDT, the eNB allocates UL grant for the data in Msg2.

4. As soon as the eNB detects the RA Preamble, the eNB knows of the access by the UE and establishes/resumes S1 Connection and receives DL data from the core network. The eNB transmits new Msg2 with the DL data to the UE. 
For CP solution, the eNB sends new Msg2 including dedicatedNASinfo including DL data and for UP solution, the eNB sends new Msg2 and DL data in DTCH. We suggest to use the same message for both CP solution and UP solution. 

Proposal 5. New Msg2 is defined for both CP solution and UP solution. RAN2 is kindly asked to discuss whether integrity protection is necessary for Msg2 for UP solutions.

5. (Msg2) Upon reception of Msg2 with DL data, the UE validates the Msg2 security protection. For CP solution, the UE uses NAS security for DL data security validation. Otherwise, the UE uses AS security. We assume that security has been activated to retrieve Msg2 using the NCC received in the previous connection.


Proposal 6. For CP solution, the UE uses NAS security while the UE uses AS security for UP solution. 

As the dedicated PRACH resource is delivered in Paging, it is more feasible that fake UEs receive DL data using MT EDT. Therefore, the eNB shall make sure that the right UE receives DL data in that DL data in IoT applications usually contain control information. If the network misses DL data delivery, the network may not be able to control the IoT devices. Therefore, we suggest to send UL feedback via RRC signalling in Msg3 regardless of an application level UL feedback.
Proposal 7. The UE sends UL feedback via RRC signalling in Msg3. 
3.	Conclusion
In this contribution, we would like to present a UE and the network behaviours for Msg2 based MT EDT solution and suggest solutions for FFS.
Proposal 1. If the eNB decides to use MT EDT, the eNB includes CF RACH resource and RNTI (e.g., C-RNTI) in Paging.
Proposal 2. Upon receiving Paging, the UE may inform to upper layers that MT EDT is initiated if Paging includes MT EDT indication. FFS NAS security activation (after Paging or after msg2).
Proposal 3. If event-based MO data is expected, the eNB may include CF RACH resource in Paging to request UL grant for the MO data transmission in Msg3.
Proposal 4. If the UE informs of pending MO data applicable for EDT, the eNB allocates UL grant for the data in Msg2.
Proposal 5. New Msg2 is defined for both CP solution and UP solution. RAN2 is kindly asked to discuss whether integrity protection is necessary for Msg2 for UP solutions.
Proposal 6. For CP solution, the UE uses NAS security while the UE uses AS security for UP solution. 
Proposal 7. The UE sends UL feedback via RRC signalling in Msg3. 
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