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Abstract of the contribution: Discusses the MT-Early Data Transmission procedure. 
1. Introduction
According to the LS from CT1, SA3, RAN2 and RAN3, message 2 based MT-EDT is not supported in this release, only message 4 based solution is considered for MT-EDT transmission for both CP optimization and UP optimization. This paper proposes the MT-EDT transmission procedure based on message 4.
2. Procedure
2.1 paging procedure
According to LS R2-1911603, if the MT-EDT procedure is determined by CN, MME shall include the DL data size in S1 paging message, and there is no need to define a separate MT-EDT indication. eNB can use the received DL data size to decide to send MT-EDT paging.
· From RAN2 stand point indicating the DL data size in the S1 paging message would be beneficial and sufficient, i.e. separate indication is not required.
If DL data buffered in MME, MME can provide the DL data size. If DL data buffered in SGW, according to the above requirements from RAN2, SGW need to provide the DL data size to MME. 

Q1: When does SGW provide the DL data size to MME

There are two options as below:
Option 1: SGW always provide the DL data size to MME.
Option 2: Configure the maximum DL data size in SGW, for CP optimization with SGW buffered DL data, if the received DL data is within the maximum DL data size in SGW, SGW forwards the DL date to MME directly. For UP optimization, SGW only include the DL data size in DDN when the arrived DL data are within the maximum DL data size.   
Option 2 is preferred since it has less impact for the non-EDT transmission.

Q2: how does MME determine the MT-EDT transmission

MME can decide the MT-EDT based on the communication pattern which was described in TS 23.682. The communication pattern is retrieved from HSS as subscription information and stored in MME. Traffic Profile identifies the data transmission is a single packet transmission or multiple packet transmission. The periodic time and schedule time also indicate the UE available communication information. MME considers the communication pattern for all the PDN connections to determine the received DL data is the single packet and there is no arrived DL data from other PDN connection. 

Since MT-SMS transmission can also impact the MT-EDT determination. It is valid to include the SMS communication parameters in the communication pattern.

Table 1: CP parameters
	CP parameter
	Description

	1)
Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2)
Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]

Example: 5 minutes

	3)
Periodic time
	Interval Time of periodic communication [optional, may be used together with 1)]

Example: every hour

	4)
Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

Example: Time: 13:00-20:00, Day: Monday

	5)
Stationary indication
	Identifies whether the UE is stationary or mobile [optional]

	6)
Battery indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.

[optional]

	X)
Traffic Profile
	Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission.

[optional]


Based on the above analysis, the proposed paging procedure for MT-EDT described in figure 1 as below. MME determines to initiate MT-EDT transmission and send the S1 paging message. The DL packet size is included in paging message. eNB can further check if MT-EDT transmission is allowed or not when DL packet size is received from S1 paging message. If yes, eNB sends a paging message with a new MT-EDT indication.
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Figure 1 Paging procedure for MT-MDT
2.2
MT-EDT for CP EPS CIoT Optimization
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Figure 2: MT-EDT for CP Optimization on message 4
Step 1 to step 5 is the paging procedure which is the same as figure 1.
After receiving paging with MT-EDT indication, UE initiates the MO EDT procedure. UE sends the RRC Early Data Request message with the CPSR NAS message. UE may include the RAI in the ESM DATA TRANSPORT which contained in the CPSR NAS to indicate there is no further UL data transmission. eNB sends the CPSR in Initial UE message in step 10. If there is a MO EDT data in UE side when UE receives the paging with MT-EDT indication, UE can include the MO packet in step 9 as well.
MME includes the DL NAS packet, NAS Service Accept in DL NAS Transport message in step 11 and eNB forwards the NAS container to UE. 

Since the MO-EDT procedure is reused by MT-EDT procedure, the security mechanism for MO-EDT can be re-used by MT-EDT.  

After step 12, eNB initiates the S1 release.

2.3
MT-EDT for UP EPS CIoT Optimization
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Figure 3: MT-EDT for UP Optimization on message 4
After receiving paging with MT-EDT indication, UE initiates the MO-EDT procedure as described in clause 7.3b.3 in TS 36.300. UE sends the RRC connection Resume request in step 8 and eNB sends the UE context Resume request to MME. If there are pending MO EDT data in UE side during the MT-EDT procedure, UE can include the UL data in RRC Connection Resume Request in step 8.
MME requests SGW to re-establish S1-U for the PDU session. DL data can be sent from SGW to eNB after step 11. eNB includes the received DL data in RRC Connection Release message in step 12. After step 12, eNB sends the S1 suspend to MME.
Since the MO-EDT procedure is reused after UE receives MT-EDT paging, the security mechanism for MO-EDT can be reused by MT-EDT.
3. Conclusion

CRs related to the above analysis are provided in S2-1909741, S2-1909742 and S2-1909743. 
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