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1 Introduction
In the RAN2#105bis and RAN2#106 meetings, following agreements [1] were made for the Msg4-based solution:

	Agreements in RAN2#105bis
- 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-4 based solution (if agreed)

- For UP solution, RRCConnectionResume is used in Msg4 in case UL transmission is expected in response.
Agreements in RAN2#106

For Msg4-based solution (if agreed)

· Working assumption: UE should be able to indicate in Msg3 if it intends to send data in the UL.



Compared with R2-1906154, the following updates were made:

· Take the agreements made in RAN2#106 into account.

· Take into account SA2 LS on DL data size.
· Add one proposal for CP fallback
In this contribution, an overall procedure for Msg4 based option is presented with minimum modifications compared to MO-EDT.
2 Discussion
Considering the limited use case and benefit on UE power consumption and latency, we think Msg4 based MT-EDT solution, if supported, should reuse the MO-EDT procedure with only the absolutely necessary changes on the specification. The overall procedure for Msg4 based MT-EDT solution is shown in the following sections for CP and UP solutions respectively.
2.1 CP solution
The overall CP solution for Msg4 based MT-EDT solution is depicted below.
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Figure 1. General procedure for Msg4 based MT-EDT solution for CP solution
Step0: MO-EDT configuration is broadcasted in SIBs by eNB, e.g. PRACH resources configuration.
Step1: When DL data arrive, the S-GW sends Downlink data notification message to MME. 
In the RAN2#105bis meeting, RAN2 made the assumption that the MME initiates MT-EDT and that some DL data information is needed from the S-GW/SCEF to the MME to assist MME in the decision to initiate MT-EDT. SA2 has confirmed the feasibility of DL data size in [3].
Step2: When the MME receives Downlink data notification with the DL data size information, the MME decides whether to initiate MT-EDT or not. If the MME initiates MT-EDT, the MME sends S1-AP paging message with the DL data size. Otherwise, the MME initiates the legacy paging procedure.
Step3: When the eNB receives S1-AP paging message including the DL data size, the eNB decides whether to use MT-EDT or not. If the eNB decides to use MT-EDT, the eNB pages the UE with a MT-EDT indication. Otherwise, the eNB initiates the legacy paging procedure.
Step4: When the UE receives the paging message including its S-TMSI and an MT-EDT indication, the UE initiates the CP MO-EDT procedure, using a MO-EDT preamble and including the NAS CPSR but not including any uplink data. 
Step5: Legacy procedure for MO-EDT.

Step6: Legacy procedure for MO-EDT without uplink data if no uplink data is pending.
When receiving a MO-EDT preamble, the eNB will indicate a larger TBS in the RAR since the eNB is not aware of the UE’s intention to initiate MO-EDT or MT-EDT. Then there will be unnecessary padding as discussed in [2] [5]. Optimisations were proposed in [4] and [5], but we don’t think this is necessary and it is better to minimise the changes.
Additionally, RAN2 has assumed that UE should be able to indicate in Msg3 if it intends to send data in the UL. If the UE intends to send data in the UL after the DL data, the eNB can send RRCConnectionSetup message including the DL data to UE for further data transmission.
Proposal 1: For the CP solution, no optimisations are introduced to minimise the padding in MSG3 transmission.
Proposal 2: For the CP solution, a RAI information is carried in MSG3 to indicate if the UE expects UL data after the DL data. 
Proposal 3: For the CP solution, RRCConnectionSetup including the DL data is used in Msg4 in case UL transmission is expected in response.
Step7-14: Legacy CP MO-EDT procedure.

2.2 UP solution
The overall UP solution for Msg4 based MT-EDT solution is depicted below.
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 Figure 2. General procedure for Msg4 based MT-EDT solution for UP solution
Step0: MO-EDT configuration is broadcasted in SIBs by eNB, e.g. PRACH resources configuration, and NCC is provided to UE in previous suspend procedure.

Step1-3: Same as CP solution above.
Step4-6: In contrast with the CP solution, the legacy TBS (i.e. 56 bits) is enough to send Msg3 for the UP solution with no uplink data [4] [5]. Then legacy PRACH preamble transmission and RAR reception could be reused for MT-EDT. If the legacy preambles are used, then an additional information will be needed in MSG3 to indicate MT-EDT for the eNB to retrieve the UE context, which will impact RAN2 and RAN3 specification [6]. Another proposal was that the UE always re-activates security before MSG3 when supporting MT-EDT and MT-EDT is supported by the eNB, which would impact RAN2 specification.  
The eNB needs to identify that the UE is using MT-EDT in order to decide to send ciphered DL data in MSG4. One option is to use MO-EDT preamble + mt-Access. The other option is to use legacy preamble and a new indication ‘MT-EDT indication’ in Msg3. For the former case, there will be the padding issue in Msg3, which is not resource efficient. For the latter case, a spare bit is needed. For eMTC, this will require to use the last spare bit or the last spare ‘resume cause’.
In addition, RAN2 has assumed that UE should be able to indicate in Msg3 if it intends to send data in the UL after the DL data, thus one additional bit is needed in MSG3.

Observation: For eMTC, if legacy preambles are used, to indicate that the UE uses MT-EDT and that there is or not follow-up UL data will require to use the last spare establishment cause and the last spare bit.
Step7-14: Legacy UP MO-EDT procedure.

3 Conclusion

This paper discussed the procedure for Msg4 based MT-EDT option reusing the existing MO-EDT procedure. Corresponding proposals and observations are listed as below:
Proposal 1: For the CP solution, no optimisations are introduced to minimise the padding in MSG3 transmission.
Proposal 2: For the CP solution, a RAI information is carried in MSG3 to indicate if the UE expects UL data after the DL data. 
Proposal 3: For the CP solution, RRCConnectionSetup including the DL data is used in Msg4 in case UL transmission is expected in response.
Observation: For eMTC, if legacy preambles are used, to indicate that the UE uses MT-EDT and that there is or not follow-up UL data will require to use the last spare establishment cause and the last spare bit.
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