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1. Introduction

In RAN2#107b, the following agreements on ANR for NB-IoT were made as in [1]:
	Agreements:
UE is not required to measure more than 2 carriers

· FFS whether an indication of when the UE performed the ANR measurement is needed


In this contribution, it mainly focus on the remaining issues on ANR reporting for NB-IoT, including the time information on ANR measurement and ANR measurement reporting. 
2. Discussion
For NB-IoT network, regarding power saving, ANR reporting for NB-IoT only uses idle-mode measurements. Based on current agreements on ANR reporting, as in figure.1, in first step, eNB configures UE to make measurement in IDLE mode based on a measurement set including optional frequency list and cell list. In second step, UE will move to IDLE mode, perform the measurement and record the PCI, RSRP and optional ECGI based on the RAN4 cell reselection measurement performance requirements. Then, UE could give ANR available indication in Msg.3, after entering connected mode by RRC Connection Setup procedure or RRC Connection Resume procedure, UE will report the ANR measurement information in UE information response message if request indication is sent in UE information request message from eNB.
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Figure.1 The procedure for ANR reporting in NB-IOT
In above procedure, it can be seen that UE will not report its ANR record unless it triggers RRC connection setup/resume for data transmission, it is reasonable considering that ANR reporting is not time critical, and it seems power can be saved if ANR is reported along data transmission. However, in some real scenarios, UE may be fixed in a high coverage level, and the period of its data transmission is as long as several weeks. Therefore, it is not efficient to collect its ANR reporting for SON since UE needs to store the ANR record for several weeks and eNB has to wait several weeks to collect its ANR records. If eNB does not get the effective UE’s ANR report for network optimization, it is possible that eNB will configure this UE do ANR measurement and reporting again in next data transmission procedure until ANR reporting of this UE is received by eNB, this is power wasting to this UE. Hence, the time limit as an optional timer could be configured by network, this optional timer could make UE report the ANR before the deadline of network SON option and avoid the unnecessary waiting in man hours as in [2], which could be not functioned by the discarding timer by which UE will discard the ANR records when discard timer is expired. Furthermore, this optional timer could be started once UE receives the measurement configuration message including this timer, and released once the ANR report is transmitted. If network doesn’t configure this timer to UE because of some reason, for example, the network could predict the next data transmission is near and before the next network optimization, the UE will report the ANR measurement along data transmission.
Proposal 1: An optional timer to trigger ANR reporting is suggested to improve the ANR measurement efficiency and avoid UE power consumption.
Based on the email discussion on RAN2 [108#95] NB-IOT, a time indication of when the ANR measurements were performed in ANR report was discussed. Two options including time stamp and a simple indication “immediately after going to IDLE, immediately before going to CONNECTED, in between” are proposed. Considering that the simple indication could introduce extra impact to network, for example network should record the time when UE goes to IDLE state, and it is also possible that UE performs the ANR measurement at certain middle time. Therefore, it is not easy for network to deduce whether ANR measurement is after or before latest network optimization. So, the time stamp to reuse the legacy RLF time stamp as much as possible is more reasonable.
Proposal 2: A time stamp on ANR measurement is suggested to implicitly indicate whether the ANR report is outdated.
3. Conclusion
In this contribution, the issues on ANR reporting for NB-IoT are discussed, we have the following proposals:
Proposal 1: An optional timer to trigger ANR reporting is suggested to improve the ANR measurement efficiency and avoid UE power consumption.

Proposal 2: A time stamp on ANR measurement is suggested to implicitly indicate whether the ANR report is outdated.
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