Page 1



3GPP TSG-RAN2 Meeting RAN2 #100
R2-1713785
Reno, USA, 27th November – 1st December 2017
Revision of R2-1711402
Agenda Item
: 
9.13.2
Source
: 
LG Electronics Inc.
Title
:
Early Data Transmission Failure Handling in NB-IoT
Document for
:
Discussion and Decision
Introduction
Then in the Rel-15[1], for further latency and power consumption reduction in NB-IoT, following features need to be discussed:

	A-1. Further latency and power consumption reduction

· Power consumption reduction for physical channels

· Study and, if found beneficial, specify for idle mode paging and/or connected mode DRX, physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH. [RAN1,  RAN2,  RAN4]

· Study and, if found beneficial, support UL/DL semi-persistent scheduling [RAN2, RAN1, RAN4]

· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 

· Consider further enhancement of quick release of RRC connection after the last data transmission[RAN2]

· Relaxed monitoring for cell reselection [RAN2, RAN4]

· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration

· Support for physical layer SR [RAN1, RAN2]

· Support for RLC UM in addition to Rel-14 SC-PTM support [RAN2]


In this document, we discuss failure handling for transmitting early data during Random Access procedure.
Discussion
In Rel-15 NB-IoT, we need to discuss about further latency and power consumption reduction. Especially support for DL/UL data transmission on a dedicated resource during the Random Access procedure is very important issue. Through the feature is that the data can be transmitted before the RRC connection setup is completed, UE is able to complete UL data transmission even before entering the RRC_CONNECTED state so that the UE is also able to perform quick release from the RRC Connection if there is no DL data to receive. This is a sort of innovative function for IoT equipment which is mostly using small data.
 However the early data transmission cannot be always succeeding because of the various conditions and situations e.g. radio quality deviation or change. In the current LTE specification, there are some other procedures are always occurred during entering RRC Connection establishment. Typical cases are stated like following:
1) Validity time expiration i.e. T300 Expiry
2) Connection Rejection i.e. RRCConnectionReject
3) Cell Reselection triggering while entering RRC Connection

If connection establishment procedure is failed, UE shall consider that all data transmissions are failed because UE cannot transmit the early data without RRC Connection. Therefore the other procedure that UE have to leave on entering RRC Connection shall be considered as failure conditions for transmitting early data. 
Proposal 1: Following cases shall be considered as failure condition for early data transmission.

· Validity time expiration e.g. T300 Expiry
· Connection Rejection i.e. RRCConnectionReject
· Cell Reselection triggering while entering RRC Connection
 If RRC connection establishment procedure is failed, UE have to stop transmitting the early data and go to RRC_IDLE state. Then the UE perform cell measurement in RRC Idle to go to RRC Connection again for the failed early data transmission. However a procedure after failing early data transmission does not exist yet so that the UE have to perform same procedure in current LTE specification to find suitable cell. This point makes UE not so efficient even though the Rel-15 UE is able to transmit UL/DL data during Random Access procedure before entering RRC Connection. Therefore we need to consider the failure cases and study a solution which enables the UE to efficiently transmit early data transmission as soon as possible when RRC connection establishment procedure is failed.
Proposal 2: RAN2 study a solution which enable UE to quickly transmit early data again when RRC connection establishment is failed while transmitting early data.
Conclusion

In conclusion, we propose the followings: 
Proposal 1: Following cases shall be considered as failure condition for early data transmission.

· Validity time expiration e.g. T300 Expiry
· Connection Rejection i.e. RRCConnectionReject
· Cell Reselection triggering while entering RRC Connection
Proposal 2: RAN2 study a solution which enable UE to quickly transmit early data again when RRC connection establishment is failed while transmitting early data.
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