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1. Introduction

In RAN2#105bis and RAN2#106 meeting, the following agreements on MT-EDT procedure were made as in [1]:

	RAN2#105bis agreements:
· 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.
RAN2#106 agreements:
· DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).
· DL data scheduled in paging occasion is excluded (Opt D).
· DL data transmitted in Msg4 option B is excluded (Msg4-B).
For Msg2-based solution (if agreed):

· No need to cipher the dedicated RACH resource provided in the paging message.
· RAN2 intends to introduce a mechanism to acknowledge that Msg2 was received by the intended UE.
· At least one dedicated RACH resource is provided in the paging message for MT-EDT. FFS what other parameters, e.g., CE level, subcarrier index, are needed to be provided.
· FFS: whether RNTI is provided in the paging message.
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.


In this contribution, it discusses the issues of Msg.2 based MT-EDT procedure, including the paging message, the Msg.2 design, and the mechanism to acknowledge to Msg2.
2. Discussion
For msg.2 based MT-EDT procedure, the general procedure for UP and CP is shown in figure.1. After eNB receives the paging information from CN, eNB will determine the dedicated RACH resource and transmit it in paging message. Once UE receives its UE-ID in paging message and the dedicated RACH resource, it will transmit the RACH preamble for Msg.2-based MT-EDT procedure, eNB will require the DL data to CN after receiving the preamble based on dedicated RACH resource. UE will receive the DL data at Msg.2 from eNB, then UE will give PUCCH ACK or NACK to eNB.
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Figure.1 Procedure for Msg.2 based MT-EDT
On paging message

For paging message in Msg.2 based MT-EDT procedure, based on types of RA procedure until now, the MT-EDT indication could be implicitly expressed by dedicated RACH resource, explicit indication does not be needed considering the limited paging size. 
Once UE receives this dedicated RACH resource to its UE-ID, it will initiate RA procedure for Msg.2 based MT-EDT. For eMTC or NB-IOT, the dedicated RACH resource is usually designed based on its CE level, generally, eNB transmits the RACH resource for specific CE level by SIB information or PDCCH order, thus, the dedicated RACH resource in paging should be also associated to CE level, otherwise the UE could not compute the right RA information, such as the RACH resource or the NPRACH repetitions information. Some potential enhancement is proposed to give more details on dedicated RACH resource to a specific CE level in paging message, but we think CE level indicating is simple and with less impact on paging size, thus, CE level should be indicated in paging message. 
Regarding UE CE level will be changed because of mobility, it is benefit to include at least two dedicated RACH resources in Paging message, or to report the CE level information to eNB for UE in IDLE mode, otherwise, UE has to fall back to IDLE and initiate the CFRA procedure if the CE level in paging is better than UE’s current CE level, it is time consumption and leads to CN extend the paging in much more eNBs.

Proposal1: MT-EDT indication in paging message of Msg.2 based MT-EDT could be implicitly expressed by dedicated RACH resource.
Proposal2: CE level should be indicated in paging message of Msg.2 based MT-EDT, it is simple and with less impact on the paging size compared with other methods giving more details in paging.
Proposal3: Multiple dedicated RACH resource for different CE level is desired in paging message of Msg.2 based MT-EDT, or IDLE UE needs to report its CE level by some mechanism.
Design on Msg.2
The DL data will be transmitted at Msg.2, there are two alternative as follows to transmit the DL data. 
· Alternative1. A RRC message scramble by UE–RNTI, the DL data, TA and other information will be included in this message.
· Alternative2. Enhanced RAR, the DL data could be included in RAR.
For Alt.1, the UE-RNTI is better not to be included in the paging message considering the paging size, some methods to perform this function have been mentioned in [2]. Here, we think the UE-RNTI is UE-specific RNTI and could be computed based on UE-ID, such as the UE-RNTI=UE_ID mod (number), then UE-RNTI could be applied by eNB and UE with a default formulation.
For Alt.2, since the RACH resource is dedicated for Msg.2 based MT-EDT procedure, the RAR could be to a dedicated UE if the RA-RNTI enhancement is UE-specific, otherwise the RAR is common to the UEs in the same time and frequency resource based on legacy RA-RNTI design. The DL data will be added at the end of legacy RAR.
Except the UL grant, the SR could also be configured to UE in Msg.2, it could indicate UE UL resource requirement for alternative.1 where the UL grant may not be included. Generally, by legacy technique, this SR resource could be used to indicate the SR and PUCCH ACK/NACK at SR resource, once eNB receives the PUCCH ACK/NACK at SR resource, it could move UE to connected mode and allocate the UL grant to UE, otherwise eNB knows that no UL data is generated if no SR is detected out, UE will move to IDLE mode and eNB will suspend this UE.
Proposal4: SR could be configured in Msg.2 to indicate UE UL resource requirement besides the allocated UL grant.
Mechanism to acknowledge to Msg2

In RAN2#106bis meeting, a mechanism is desired to acknowledge the Msg2, the PUCCH ACK or RRC message are suggested to indicate that Msg2 was received by the intended UE. RRC message is better to be used to acknowledge since it is possible that UE may send the fake PUCCH ACK to eNB, besides some IE, such as UE security information as in MO-EDT, may needs to be transmitted to eNB by RRC message after Msg.2.
Proposal5: RRC message is suggested to acknowledge that Msg2 was received by the intended UE.
3. Conclusion
In this contribution, the issues on Msg.2 based MT-EDT are discussed, we have the following proposals：
Proposal1: MT-EDT indication in paging message of Msg.2 based MT-EDT could be implicitly expressed by dedicated RACH resource.

Proposal2: CE level should be indicated in paging message of Msg.2 based MT-EDT, it is simple and with less impact on the paging size compared with other methods giving more details in paging.

Proposal3: Multiple dedicated RACH resource for different CE level is desired in paging message of Msg.2 based MT-EDT, or IDLE UE needs to report its CE level by some mechanism.
Proposal4: SR could be configured in Msg.2 to indicate UE UL resource requirement besides the allocated UL grant.
Proposal5: RRC message is suggested to acknowledge that Msg2 was received by the intended UE.
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