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1   Introduction
In last RAN3 meeting, Early Data Transmission was discussed, several open issues left, in this contribution, we continue discussing these aspects.
2   Discussion

2.1   Open Issue 1: Introduction of 32-bit full MAC-I

As discussed in [1], SA3 sent a reply LS to RAN2 in S3-173472, on transmitting UL data in Msg3 for user plane CIoT EPS optimization, SA3 recommends to use “32-bit shortResumeMAC-I” (i.e. full MAC-I) instead of 16-bit. If this is confirmed by RAN2, it will be needed for RAN3 to include the 32-bit full MAC-I in the X2AP: RETRIEVE UE CONTEXT REQUEST message.

Proposal 1: introduce 32-bit full MAC-I in the X2AP: RETRIEVE UE CONTEXT REQUEST message in the RAN3 baseline CR and mark it as pending to RAN2 confirmation.

2.2   Open Issue 2: End Indication from MME to eNB

During the offline discussion “CB: # NBIOT_CB_1” of last meeting, for CP solution, there are two options on table:

	Scenarios
	Option 1: MME sends S1 UE CONTEXT RELEASE COMMAND message to indicate that there is no further data or only one DL NAS PDU
	Option 2: MME sends “End Indicator” to indicate that there is no further data

	Case 1: No DL data to be transmitted
	MME sends S1 UE CONTEXT RELEASE COMMAND message.

eNB releases the UE via new msg4.
	MME initiates Connection Establishment Indication with indicator to indicate there is no further DL NAS PDU. Then eNB triggers UE context   release.
eNB release the UE via new msg4.

	Case 2: Only one DL NAS PDU to be transmitted
	MME sends DL NAS PDU within sends S1 UE CONTEXT RELEASE COMMAND message.
	MME sends DL NAS TRANSPORT message with indicator to indicate there is no further DL NAS PDU.

	Case 3: Multiple DL NAS PDUs to be transmitted
	MME sends DL NAS TRANSPORT messages one by one.
	MME sends DL NAS TRANSPORT message towards the eNB with indicator to indicate there are further DL NAS PDUs.


 Companies’ inputs on both options are provided as below:

	Huawei
	For Case 1, both options can help the eNB to release the UE via new msg4 immediately.

For Case 3, both options indicate the eNB that the UE should go to RRC connection.

For Case 2:

1. If the eNB can transmit the DL NAS PDU in msg4, the eNB can transmit the PDU via new msg4 to release the UE.

2. If the eNB cannot transmit the DL NAS PDU in msg4 due to the PDU size or network resource situation, the eNB still needs to establish the RRC connection of the UE. In this case, since in option 1 the UE context has to be released, the status of S1 will be very complicated.

In general we think the UE CONTEXT RELEASE COMMAND message is used to release the UE context, if there is other option, this principle should   not be broken. We prefer Option 2 due to our concern on case 2 in Option 1.

	Qualcomm
	Agree with Huawei’s analysis. In addition there are cases 2a/3a where the MME knows that one or more PDUs are expected but may not have them immediately (based on RAI or flags as described in SA2 LS). Since a supporting eNB will probably need to run a timer, implementations may release or set up connection by default on timer expiry. It would be clearer for such use cases if the MME sends a CEI with some indication (similar to the RAI, but including all information available to the MME), as in option 2. In particular it would avoid the possibility that the UE disappears into eDRX when in fact there would be some data (see also request in SA2 LS).

We also note that in the past use of the UE CONTEXT RELEASE COMMAND as the first DL message for CP-CIoT was rejected (option 1, case   1); in addition piggybacking a NAS PDU on it (option 1, case  2) was also proposed in the past and not agreed.

With this, we think the option 2 changes are in fact less impacting as well as providing more complete functionality.

	 ZTE
	For case2, for Option1, the comment is that if DL NAS PDUs in S1 connection release message is too large to be transmitted by Msg4, it may cause additional complexity for the S1 interface. We disagree   such understanding. Firstly, Msg4 can accommodate more data than Msg3. Secondly, it's the rare case that a large amount downlink data has been buffered in MME, especially for NB-IoT applications with CP solution. Even such case happens, the MME obviously can decide to use normal DL NAS TRANSPORT procedure. It’s almost impossible that MME considers the downlink data is small but such data cannot be transmitted in air interface.

[HW]: The MME cannot know whether one DL NAS PDU can be transmitted in Msg4 by the eNB. Only the eNB knows this. In case 2 of option 1, how does the MME decide whether to use CONTEXT RELEASE COMMOND message or DL NAS   TRANSPORT message? This is our mean concern on option 1.

While for Option2, it has more impacts on the MME processes and obviously causes more S1 signalling overhead. In case2, the MME should send additional S1 AP signalling and wait eNB-initiated S1 release   procedure. Furthermore, with the consideration on RAN2 agreements, the eNB would still be in RRC idle mode when it receives the DL S1 message with End Indication. It needs more clarification about how to trigger eNodeB-initiated S1 release procedure while   the eNB is still in RRC idle mode.

Therefore, we prefer Option1.

	 Ericsson
	Option 1 provides simply solution, should be sufficient in EDT case.

	 Nokia
	Aligned with Huawei / QC analysis (option 2)


Considering that the eNB is the node to make decision on whether the UE should be moved to idle or connected by msg4, and the potential unknown S1 status of option1 solution, it is still proposed to choose option2 to support early data transmission.
Proposal 2: introduce the “End Indicator” from MME to the eNB for CP CIoT EPS optimisation (i.e., remove the related “FFS” in the baseline CR).

2.3   Open Issue 3: MME awareness of EDT
About MME awareness of EDT, the possible benefit is that the MME can differentiate whether the INITIAL UE MESSAGE is after Msg3 or Msg5. In this case maybe the MME can reply/handle the response for Msg3 case with a higher priority. 
Companies’ view were provided as below in the offline discussion “CB: # NBIOT_CB_1”:

	Huawei
	We can see the intention but not sure how many benefits can be achieved since in our understanding this depends on MME implementation and we think anyway the MME will treat CP data with a higher priority. But we can discuss more after checking MME implementation.

	Qualcomm
	This is a unique case of using INITIAL UE MESSAGE after message 3, and for that reason it should preferably be indicated to the MME. We agree that any gains depend  on MME implementation, this just provides an aid which  the MME can use or ignore. However not providing this information at all seems wrong.

	 ZTE
	No essential problem is foreseen if MME does not aware that the UE is using EDT.


Based on these input, further motivation/clarification is needed for further progress. One potential way is to ask SA2/CT1 to clarify the potential benefit/motivation on it.
Proposal 3: further motivation/clarification is needed for further progress on the MME awareness of EDT.

3   Proposals
In this contribution, we further discussed the 3 leftover open issues on EDT, get the following proposals:
Proposal 1: introduce 32-bit full MAC-I in the X2AP: RETRIEVE UE CONTEXT REQUEST message in the RAN3 baseline CR and mark it as pending to RAN2 confirmation.

Proposal 2: introduce the “End Indicator” from MME to the eNB for CP CIoT EPS optimisation (i.e., remove the related “FFS” in the baseline CR).

Proposal 3: further motivation/clarification is needed for further progress on the MME awareness of EDT.

With these proposal, it is also proposed to endorse the S1AP CR [2], X2AP CR [3] as baseline CRs for EDT feature, and send reply LS to SA2 and RAN2 in [4].
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