Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 Meeting #99 Meeting 
R2-1709335
Berlin, Germany, 21st -25th Aug 2017
Agenda Item:
9.14.2
Source: 
Huawei, HiSilicon
Title:
Enhanced UP solution for early data transmission in MTC
Document for:
Discussion and Decision
1 Introduction
In RAN#75 a new WI on “even further enhanced MTC for LTE” (efeMTC) [1] was approved. One of the objectives of the WI is to support early data transmission in efeMTC.

	· Support early data transmission [RAN2 lead, RAN1, RAN3]
· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case.


In addition, in RAN1#89 meeting, the topic was discussed and the following agreement was made:

	Agreement:
· From RAN1 perspective, it is beneficial to support early data transmission for BL/CE UEs with any CE level or coverage.


In this contribution, we will discuss enhanced UP solution for early data transmission in Rel-15 MTC in more detail.
2 Discussion
For a UE in RRC_IDLE to transfer data to NW, contention-based random access procedure is used for RRC connection setup. The contention based random access procedure is outlined on Figure 1 below [2]:


[image: image1.emf]UE eNB

Random Access Preamble 1

Random Access Response 2

Scheduled Transmission 3

Contention Resolution

4


Figure 1 Contention based Random Access Procedure [2]

The four steps of the contention based random access procedures are:

1) Random Access Preamble transmission on RACH in uplink (Msg1);
2) Random Access Response generated by MAC on DL-SCH (Msg2);

3) First scheduled UL transmission on UL-SCH (Msg3);

4) Contention Resolution on DL (Msg4).

UL early data transmission

According to current WI, we can presume that UL early data transmission will use Msg3. If Msg3 is used for UL early data transmission, the UE can use Msg1 to provide the eNB some basic information, e.g. indication of early data transmission, general indication of data volume, etc. Then the eNB allocates a dedicated resource using the grant carried in RAR for UL early data transmission. 

Proposal1: Msg3 is used for UL early data transmission in Rel-15 MTC.
DL early data transmission
During random access procedure, the second DL transmission is RAR (called Msg2) and several UEs may receive a common RAR in case of contention. After transmission of a Paging message, the eNB is not aware precisely which UEs respond to the Paging message. In this case, the eNB cannot determine which UEs will receive the RAR. Therefore, it is difficult for the eNB to determine which UE to deliver DL data to. 

Alternatively, it seems more feasible to use Msg4 for DL early data transmission. After Msg3, the eNB is aware of the UE identity. The eNB can deliver the UE identity to MME, then the MME can send the DL data to the eNB for scheduled delivery. Alternatively, the MME can indicate S-GW to send DL data to the eNB for delivery.
Proposal2: Msg4 is used for DL early data transmission in Rel-15 MTC.
If Msg1 does not provide some indication of the volume of UL data transmitted in/along with Msg3, eNB is not aware whether a UE will transmit UL data earlier or not. Then eNB just allocates a resource for Msg3 carrying RRCConnectionRequest or RRCConnecctionResumeRequest. In order to acquire more resource from eNB, UE shall indicate early data transmission prior to Msg2. Here, Msg1 can be used. For example, a PRACH partition can be introduced to indicate early data transmission. After that, the eNB has the knowledge of early data transmission and can allocate UL resources accordingly.
Proposal3: Msg1 is used to indicate whether the UE requests early UL data transmission in Msg3 or not. FFS on Msg1 indicates data volume of UL data.
Proposal4: PRACH resource is partitioned to indicate early data transmission.
Considering the variation of the UL data volume, using Msg1 to indicate early data transmission seems not enough for the eNB to determine the amount of resource. Obviously, it is beneficial for latency reduction and power saving to transmit a small packet. In order to avoid triggering early data transmission with multiple packets or large packets that need segmentation, it is better for the eNB to broadcast a threshold of data volume or maximum TB size. If the UE has less UL data than the threshold, the UE can indicate early data transmission to acquire more resource for Msg3. If the UE has more UL data than the threshold, the UE should follow the legacy connection procedures for data transmission.

Proposal5: Only if the UE has less UL data than a threshold configured by eNB, can the UE indicate early data transmission to the eNB.
After Msg1 transmission, if the UE acquires, from RAR, enough resource to transmit UL data in Msg3, the MAC layer should support multiplexing of CCCH and PDU into a single MAC PDU for transmission. Therefore, multiplexing of CCCH and DTCH in Msg3 should be supported.

Proposal6: Multiplexing of CCCH and DTCH in Msg3 is supported for early data transmission. 
In case the eNB does not have enough resources for the UE, the eNB can decide to only allocate resources for the UE to use the legacy RRC connection resume procedure.
Proposal7: Legacy Msg3 including RRCConnectionResumeRequest is triggered as a fallback to early data transmission in Msg3.
In case fallback is triggered, if there is any remaining resource, an additional field of “data volume” could be included in Msg3 to indicate eNB the volume of UL data to be transmitted in Msg5. Then, after successful contention resolution, the eNB can allocate more resource to transmit UL data after RRC connection setup is completed.
Proposal8: Msg3 carries an additional field of “data volume” in case of fallback if there is any remaining resource. 
If Msg3 carries UL data and the eNB has decoded the UL data successfully, the eNB can respond to the UE with the same UE contention resolution identity MAC CE as legacy procedure. If there is no UL data any more, it is not necessary to transmit RRCConnectionResume message to the UE. The eNB can indicate the UE to keep on Resume state (i.e. IDLE mode).
Proposal9: after successful early data transmission in Msg3, the eNB may indicate to the UE to return to Suspended state (i.e. IDLE mode) instead of resumption of RRC connection.
3 Conclusion and Proposals
In this contribution, we discuss enhanced UP solution for early data transmission, and we propose that:
Proposal1: Msg3 is used for UL early data transmission in Rel-15 MTC.
Proposal2: Msg4 is used for DL early data transmission in Rel-15 MTC.
Proposal3: Msg1 is used to indicate whether the UE requests early UL data transmission in Msg3 or not. FFS on Msg1 indicates data volume of UL data.

Proposal4: PRACH resource is partitioned to indicate early data transmission.

Proposal5: Only if the UE has less UL data than a threshold configured by eNB, can the UE indicate early data transmission to the eNB.
Proposal6: Multiplexing of CCCH and DTCH in Msg3 is supported for early data transmission. 
Proposal7: Legacy Msg3 including RRCConnectionResumeRequest is triggered as a fallback to early data transmission in Msg3.
Proposal8: Msg3 carries an additional field of “data volume” in case of fallback if there is any remaining resource. 

Proposal9: after successful early data transmission in Msg3, the eNB may indicate to the UE to return to Suspended state (i.e. IDLE mode) instead of resumption of RRC connection.
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