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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN2#100, the following was agreed:
· The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.
· PRACH partitioning for EDT indication is configured per enhanced coverage level.
· Working assumption: Support for segmentation for this case is not prioritized.
· Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.
· FFS how to adress the padding issue in Msg3.
· UE category is not indicated in Msg1.
· For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.
· PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.

In RAN1#91, we agreed on the following:
· Maximum TBS for early data transmission in Msg3 is 1000 bits for PRACH CE levels 0 and 1 and 936 bits for PRACH CE levels 2 and 3
· Ask RAN2 whether one reserved bit in MAC RAR can be used for EDT feature

[bookmark: _GoBack]This contribution discusses some considerations in using PRACH partitioning for EDT for Msg3.
2. Discussions
The UE indicates a request for Msg3 EDT using a reserved pool of PRACH preambles.  Since PRACH partitioning would reduce the PRACH space for legacy UEs, as noted in [1] and [2], instead, it is proposed that the EDT PRACH resource and partition are also shared with legacy UEs, that is, the legacy UE can also use the same partition.
Observation 1: PRACH partitioning reduces the PRACH resources for both EDT capable UE and legacy (Rel-13 and Rel-14) MTC UEs.

It should also be noted that in RAN1#91, we proposed to use a reserved bit in the RAR to indicate scheduling for EDT in Msg3.  If a PRACH partition for EDT is not shared with legacy UE, there is no need to ensure RAR is backward compatible by using this reserved bit but instead, a new RAR format can be defined which would be a cleaner solution for scheduling of EDT capable UEs.
Observation 2: If the PRACH partition for EDT request indication is not shared with legacy UE, the RAR does not need to be backward compatible.

However, since we agreed to make the RAR backwards compatible by using the reserved bit, it would therefore be beneficial to allow the PRACH partition for EDT request indication to also be shared with legacy UEs.
Proposal 1: The PRACH resource/partition for Msg3 EDT request indication can be configured to be shared with legacy (Rel-13 and Rel-14) UEs.

If the PRACH for Msg3 EDT request indication is shared with legacy UEs, then the eNB would need to distinguish the Msg3 from EDT and legacy UEs.  One way of doing this is to have a separate CSS for the retransmission of Msg3, that is an EDT-CSS.  We expect that in most cases (90%), Message 3 will get through in the 1st transmission.  However, if there is a collision in PRACH due to sharing of PRACH, then if the eNB asks for a retransmission, it can decide on either scheduling different resources for the Msg3 retransmission for EDT UEs and legacy UEs or selects one of them for retransmission.  This is described in the signaling diagram in Figure 1, where here we assume that there is a collision in the PRACH between the EDT UE and legacy UE.  The eNB decides to grant EDT and sets the reserved bit in the RAR which is received by both UEs.  The EDT UE recognizes that EDT is granted and transmits its Msg3 with EDT whilst the legacy UE does not recognizes this reserved bit and just transmits the legacy Msg3.  Since there is a collision in Msg3, the eNB asked for a retransmission but this time, it schedules a different resource for retransmission of Msg3, i.e. eNB schedules PUSCH Resource A for EDT UE and PUSCH Resource B for legacy UE for the retransmission of Msg3.  The eNB uses EDT-CSS to transmit the UL grant for the retransmission for EDT UE and L-CSS (existing CSS used by legacy UE) to transmit the UL grant for the retransmission for legacy UE.  Both UEs retransmit Msg3 using different PUSCH resources thereby avoiding further collision.  Although the eNB needs to schedule separate PUSCH resource and perform blind decoding on the retransmission of Msg3, this is only required when there is a HARQ retransmission (i.e. 10% of the time).
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[bookmark: _Ref506545002]Figure 1: Using different CSS to schedule retransmission of Msg3 for EDT and legacy UE

Proposal 2: If the PRACH resource/partition for EDT is shared with legacy UE, use a separate CSS for EDT and legacy UE in scheduling of the retransmission of Msg3.

3.   Conclusion
In this contribution we observe the following:
Observation 1: PRACH partitioning reduces the PRACH resources for both EDT capable UE and legacy (Rel-13 and Rel-14) MTC UEs.
Observation 2: If the PRACH partition for EDT request indication is not shared with legacy UE, the RAR does not need to be backward compatible.

We therefore propose the following:
Proposal 1: The PRACH resource/partition for Msg3 EDT request indication can be configured to be shared with legacy (Rel-13 and Rel-14) UEs.
Proposal 2: If the PRACH resource/partition for EDT is shared with legacy UE, use a separate CSS for EDT and legacy UE in scheduling of the retransmission of Msg3.
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