3GPP TSG-RAN WG2 Meeting #99			     R2-1708842
Berlin, Germany, August 21 – August 25, 2017 	Update of R2-1704510


[bookmark: Source]Agenda item:	8.11.2 (NB_IOTenh-Core)
Source:	LG Electronics Inc.
Title: 	Reconsideration of RA failure handling in NB-IoT
[bookmark: DocumentFor]Document for:	Discussion and Decision
1.	Introduction
In RAN2#98 meeting, RAN2 discussed RA failure handling for NB-IoT based on R2-1704510. As shown in below box, the decision was that it is already clear from the specification. However, the decision seems to be made based on wrong understanding of the problem in R2-1704510. The problem raised in R2-1704510 was about RA failure before reaching maximum preamble retransmission. However, the discussion was mainly for the RA failure upon reaching its maximum preamble retransmission number. Thus, we would like to discuss again by focusing on RA failure handling before reaching its maximum preamble retransmission number, i.e., the UE behaviour during the backoff time .
	Minutes from RAN2#98:
R2-1704510	RA failure handling in NB-IoT	LG Electronics Inc.	discussion	Rel-14	NB_IOTenh-Core
DISCUSSION
P1
· Huawei think MAC just report to RRC and RRC send the UE to Idle triggered by RLF. Chair agrees. When UE goes to Idle, the UE will go to a suitable cell for camping, i.e. not normally an non-anchor carrier. 
P2
· Huawei think that in NB-IoT MAC stops at RACH failure, different to LTE. 
Intended behaviour seems correct, but no need for clarification. 
noted



In this contribution, we discuss on which carrier the UE should stay during backoff time duration after RA failure before reaching maximum preamble retransmission number.

2.	Discussion
In Rel-14 NB-IoT, the RA procedure is supported either on the anchor carrier or a non-anchor carrier. For RA Preamble transmission, the UE should select one of carriers among the anchor carrier and non-anchor carriers randomly according to the configured probability distribution. Thus, the UE may select a different carrier for every RA attempt.
In this sense, UE operation should be specified when the RA procedure is successfully or unsuccessfully completed. The current specification (TS36.331 subclause 5.3.10.6 [2]) specifies clearly which carrier should be configured and used to transmit data after RA is successfully completed. On the other hand, for the case of that RA procedure is unsuccessfully completed, it can be classified into two cases:

· Case 1. RA failure with reaching maximum preamble retransmission.
· Case 2. RA failure before reaching maximum preamble retransmission.
In case 1, the MAC indicates a Random Access problem to the RRC. The RRC makes an UE to be in RRC_IDLE state and the UE will go to a suitable cell for camping, i.e., not normally a non-anchor carrier as explained in the above minutes from RAN2#98 meeting. This is specified clearly in [1] and [2] and there is no issue to visit.
In case 2, however, if the NB-IoT UE keeps staying on the carrier, which is used for the current failed RA procedure and is not the configured carrier, the NB-IoT UE may not be able to receive important information, e.g., paging and RRC reconfiguration message, from the eNB during the backoff time duration. 
More specifically, if the NB-IoT UE is in RRC_IDLE state, the UE can receive paging only on the anchor carrier. Therefore, if the NB-IoT UE in RRC_IDLE stays on the carrier which is used for the current failed RA procedure and not the anchor carrier, the NB-IoT UE cannot receive a paging. On the other hand, if the NB-IoT UE is in RRC_CONNECTED state, the UE can receive an RRC reconfiguration message only on the configured carrier, which could be the anchor carrier or a non-anchor carrier. Thus, if the NB-IoT UE in RRC_CONNECTED stays on the carrier which is used for the current failed RA procedure and not the configured carrier, the NB-IoT UE cannot receive an RRC reconfiguration message.
Given that the backoff time could be up to 524288ms for NB-IoT, it seems not desirable to stay on a carrier where the UE is not able to receive any paging or RRC reconfiguration message. In addition, it could be a problem because the NB-IoT UE can receive paging or RRC reconfiguration only after reaching its maximum preamble retransmission and it may be taken very long time. 
In our view, it is more logical for the UE to be ready for possible paging or RRC reconfiguration message during the backoff time duration because the UE does nothing during the backoff time duration and the UE transmits the next RA preamble only after the backoff time duration passes. Therefore, we propose that, when RA procedure is failed before reaching maximum preamble retransmission, i.e., case 2, the NB-IoT UE in RRC_IDLE should stay on the anchor carrier to receive a paging during the backoff time duration. Similarly, it is also proposed that the NB-IoT UE in RRC_CONNECTED should stay on the configured carrier to receive an RRC reconfiguration message during the backoff time duration. 
Proposal.	When the RA procedure is failed before reaching maximum preamble retransmission, a UE in RRC_IDLE state should stay on the anchor carrier and a UE in RRC_CONNECTED state should stay on the configured carrier during the backoff time duration.

3.	Conclusion
[bookmark: _GoBack]In this document, we have discussed our views regarding RA failure handling before reaching maximum preamble retransmission and made the following proposal:
Proposal.	When the RA procedure is failed before reaching maximum preamble retransmission, a UE in RRC_IDLE state should stay on the anchor carrier and a UE in RRC_CONNECTED state should stay on the configured carrier during the backoff time duration.
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