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1   Introduction
During the discussion of last RAN3 meeting, it was agreed that for CP solution, transmit the UL Data received in Msg3 towards the MME via S1AP: Initial UE Message. The CR [1] was endorsed as baseline to be further discussed.

In this contribution, we further discuss the topic based on the progress of other groups.
2   Discussion

The RAN2 LS [2] provides an email discussion report [3] to inform the RAN2 progress on Early Data transmission, the following flow chart illustrates the successful early data transmission procedure;
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Figure 1. Small UL Data with optional DL reply, Early Data Transmission [3]

As highlighted in the figure, the S1/X2 related steps are to be decided by RAN3, in this procedure, the initial UE message and UE context resume procedures are used to support EDT in CIoT CP and UP solutions, which is aligned with RAN3 current agreements.
Observation 1: initial UE message and UE context resume procedures are used to support EDT in CIoT CP and UP solutions, aligned between RAN2 and RAN3.

In the LS, there are also several identified potential issues, which need RAN3, CT1, and SA2 to provide feedback to RAN2:
	1: Before step 7.1, it is not clear whether the eNB needs to be informed by the MME whether the MME prefers/requires the UE to stay connected afterwards. 

2: If it is confirmed that the MME needs to indicate preference/requirement as in 1, then it is not clear whether MME needs to be aware that the UE is using EDT, e.g. to use this information to expedite response to eNB.

3: RAN2 hasn’t agreed any details on how the decision is taken in the UE to use or attempt to use EDT. RAN2 agreed the following: “The intention to use EDT is for data, i.e. not for NAS signalling.” 

4: RAN2 hasn’t discussed details of AS/NAS interaction for EDT. RAN2 would appreciate input from CT1 on to what extent legacy AS/NAS interaction can be applied or whether a need for new interaction or indications is identified.

5: In order to define the correct timing between msg3 and msg4 as well as to meet the timing requirements defined for an RRC connection, RAN2 asks for input on the expected delay of steps 4, 5 and 6 in figure 2.


Before answering of these questions, it is needed to analyses the behaviour of UE, eNB, MME during early data transmission procedure.
From our understanding, there are several key factors to determine whether EDT procedures can be successfully performed:

· Factor 1: there is only one UL packet to transmit, and only one or no DL response packet expected.
· Factor 2: there is only one DL packet to be transmitted, take both the buffered DL packet at CN side and the expected DL response packet into account.

· Factor 3: the only one DL packet can be sent to the UE via Msg4.

UE behavior: 
In case the eNB broadcast that EDT is supported in the cell, the UE triggers the EDT procedure based on its own information, i.e. no further UL packets, only one or no DL response packet expected, the UE does not know whether there are buffered DL packets at Core network side to be transmitted.
eNB behavior: 

The eNB is able to know that the UE triggers EDT based on the resource used by the UE during the access, and upon receiving the DL packet from Core Network, the eNB is able to know whether it is able to transmit that DL Packet to the UE via msg4 or not, but eNB is not able to know whether there are other further DL packets to be transmitted besides the received one.

Core Network behavior: 
For CP solution, MME is able to know whether there is multiple or only one or no DL NAS PDU to be transmitted, based on the release assistance information provided from UE via NAS and its own buffer status. As the MME does not know the radio condition, the MME is not able to determine whether the eNB is able to transmit that DL NAS PDU to the UE via msg4.

For UP solution, after UE context resume, the eNB will transmit the received UL packet to the SGW, due to the remaining RAN2 FFS below, the detailed handling needs further input from RAN2.
FFS: For UP solution: case for pinned connection, i.e. CCCH (RRCConnectionResumeReq) + DCCH (NAS PDU via pinned connection)

For CP solution, as MME is the only node who knows is there any MME buffered DL NAS PDU and expected DL response NAS PDU, if the MME provide such information to the eNB together with the DL NAS PDU (if any), the eNB can make the decision on whether the DL NAS PDU can be sent to the UE via msg4 and then triggers the msg4.
Proposal 1: for CP solution, introduce End indicator from MME to the eNB to indicate that there is no further data to be transmitted (i.e. remove the “FFS” in baseline CR), to enable the eNB to make the decision to use the msg4 to move the UE to idle.
Proposal 2: for UP solution, further input from RAN2 is needed.

Based on the analyses, about the questions from RAN2, our proposed answers for CP solution are:
1: Before step 7.1, it is not clear whether the eNB needs to be informed by the MME whether the MME prefers/requires the UE to stay connected afterwards. 

Proposed RAN3 answer: eNB need to get the information from MME whether there is no further UL/DL NAS PDUs to be transmitted, to help the eNB to make the decision of using msg4.

2: If it is confirmed that the MME needs to indicate preference/requirement as in 1, then it is not clear whether MME needs to be aware that the UE is using EDT, e.g. to use this information to expedite response to eNB.
Proposed RAN3 answer: RAN3 do not see the need for the MME to be aware that the UE is using EDT.
3: RAN2 hasn’t agreed any details on how the decision is taken in the UE to use or attempt to use EDT. RAN2 agreed the following: “The intention to use EDT is for data, i.e. not for NAS signalling.” 
4: RAN2 hasn’t discussed details of AS/NAS interaction for EDT. RAN2 would appreciate input from CT1 on to what extent legacy AS/NAS interaction can be applied or whether a need for new interaction or indications is identified.

5: In order to define the correct timing between msg3 and msg4 as well as to meet the timing requirements defined for an RRC connection, RAN2 asks for input on the expected delay of steps 4, 5 and 6 in figure 2.
Proposed RAN3 answer: based on the answer to Question1, upon receiving the information about no further data to be transmitted, the eNB can trigger msg4 immediately, the expected delay will be 2 times of S1 signalling delay, around 20 ms.

Proposal 3: send Reply LS to RAN2 to answer the questions.
3   Conclusion and Proposals
In this contribution, we further analyses the early data transmission procedure, and get the following proposals:
Proposal 1: for CP solution, introduce End indicator from MME to the eNB to indicate that there is no further data to be transmitted (i.e. remove the “FFS” in baseline CR), to enable the eNB to make the decision to use the msg4 to move the UE to idle.

Proposal 2: for UP solution, further input from RAN2 is needed.

Proposal 3: send Reply LS to RAN2 to answer the questions.

The Baseline CR is resubmitted in [6] and the Draft Reply LS is provided in [7].
4   Reference

[1] R3-174163 Introduction of NB-IoT early data transmission, Huawei
[2] R2-1712077 LS on EDT procedures and AS NAS interaction, Source: RAN2, To: RAN3, CT1, SA2

[3] R2-1712076 Email outcome [99bis#54] EDT AS/NAS interaction, Mediatek Inc.
[4] R3-174264
Reply LS on Early Data Transmission

[5] R3-174268
LS on Early Data Transmission

[6] R3-174346 Introduction of NB-IoT early data transmission, Huawei

[7] R3-174423 [Draft]Reply LS on Early Data Transmission, Huawei
3GPP



UE

eNB

MME

2: PRACH + RACH Response

1: Upper layers

trigger to go
to connected for MO Data

3.2: RRC Request
with [CP]
NAS PDU or

[UP]

UL Data

4.1.1: [
CP] S1AP: Initial UE Message (NAS PDU)

4.2
.1
:
[UP]
X2AP: Context Fetch

7.1
: RRC Command
with [CP]
NAS PDU or

[UP]

D
L Data

7.2 RRC Connected Mode or
RRC Idle Mode

4.2.2: [UP] S1AP: UE Context Resume

4.2.3: [UP] S1
-
U: UL Data

5.2: [UP] S1
-
U: DL Data

5.1: [CP] S1AP: DL NAS Transport (NAS PDU)

4.1.2: [CP] S1AP:
Connection Est Indication

6: S1AP: UE Context Release or [UP] Suspend

Existence,
content and
order of

steps
to be de
cid
ed
by RAN3

3.1: [UP] Resume of L2
(DRBs and SRBs)




