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1.	Introduction
For Rel-14 NB-IoT UE, the anchor carrier and non-anchor carriers can be used for Random Access (RA) by Non-anchor PRB enhancement. Those enhancements are already agreed and captured in the MAC specification [1]. However, we found a missing issue for RA failure handling. 
In this contribution, we discuss carrier selection when the RA procedure is unsuccessfully completed.

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. As per the RAN2 #95 agreement, the UE remains on the carrier where the UE completes RA procedure if the Msg4 does not provide dedicated carrier configuration. As the UE considers RA successfully completed when Msg4 is received, the agreement is applied for the case when RA is successfully completed. 
In RAN2 #95, RAN2 agreed as follows [2]: 
· If no dedicated configuration (physicalConfigDedicated-NB) is provided to the UE in Msg4, the UE remains on the UL carrier where Msg1/Msg3 was transmitted and on the DL carrier where Msg2/Msg4 was received.
This is captured in TS36.331 subclause 5.3.10.6 as follows:
	For NB-IoT, the UE shall:
1>	if the carrierConfigDedicated is not included in the received physicalConfigDedicated:
2>	if the UE is configured with a carrier configuration previously received in carrierConfigDedicated:
3>	use the carrier configuration received in carrierConfigDedicated;
2>	else:
3>	use the carrier configuration received in system information for the uplink and downlink carrier used during the random access procedure;
1>	else:
2>	use the carrier configuration received in carrierConfigDedicated;
2>	start to use the new carrier immediately after the last transport block carrying the RRC message has been acknowledged by the MAC layer, and any subsequent RRC response message sent for the current RRC procedure is therefore sent on the new carrier;



However, we cannot find any explanation for the case when the RA procedure is unsuccessfully completed in MAC or RRC specification. Accordingly, it is not clear whether, when the RA procedure is unsuccessfully completed, the UE should stay on the carrier which is used for the current RA procedure or move back to the previous carrier where the UE stayed before starting the current failed RA procedure. 
In MAC, it should be noted that the UE intentionally doesn’t stop transmission of RAP even after RA failure because there may be a chance to successfully receive an RAR before the next RA procedure, i.e., during the backoff time. Thus, if the UE stays on the carrier which is used for the current RA procedure, it would mean that the UE is allowed to keep transmitting RA preamble on that carrier by expecting any possible RAR reception. However, this doesn’t come for free.
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 RA procedure, 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 RA procedure, the NB-IoT UE cannot receive an RRC reconfiguration message.
Therefore, we need to choose one behavior by considering what is more important. 
In our view, it is more important for the UE to be ready for possible paging or RRC reconfiguration because RAP transmission anyway will be performed after backoff time and there may not be a real chance to successfully receive an RAR even after unsuccessful RA completion. 
Thus, we propose that, when RA is unsuccessfully completed, the NB-IoT UE in RRC_IDLE should move back to the anchor carrier to receive a paging and the NB-IoT UE in RRC_CONNECTED should move back to the configured carrier to receive an RRC reconfiguration message. 
Proposal 1.	When the RA procedure is unsuccessfully completed, a UE in RRC_IDLE state should go back to the anchor carrier and a UE in RRC_CONNECTED state should go back to the configured carrier.

With Proposal 1, when NB-IoT UE moves back to the anchor carrier or configured carrier, the NB-IoT UE should further need to stop transmission of RA preamble because the RA preamble wouldn’t be valid any more on the anchor carrier or configured carrier.
Proposal 2.	When the NB-IoT UE moves back to the anchor carrier or the configured carrier after unsuccessful completion of RA procedure, the NB-IoT UE should stop RA Preamble transmission.

3.	Conclusion
In this document, we have discussed our views regarding RA failure handling and made the following proposals:
Proposal 1.	When the RA procedure is unsuccessfully completed, a UE in RRC_IDLE state should go back to the anchor carrier and a UE in RRC_CONNECTED state should go back to the configured carrier.
Proposal 2.	When the NB-IoT UE moves back to the anchor carrier or the configured carrier after unsuccessful completion of RA procedure, the NB-IoT UE should stop RA Preamble transmission.
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