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Introduction
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Remaining Issues for Idle Mode operation
[bookmark: _Toc426289536]Consideration of RSRQ
In last agreement, RAN2 made following agreements, 
- NB-IoT supports RSRP.
- It is FFS if NB-IoT supports RSRQ measurements.

If we see the history of RSRQ applicability in S-Criteria of LTE, it was introduced from release 9 (v.9.2.0), i.e. not considered in release 8. It is correct that further later releases have better performance than the previous releases in the perspective of interference observation. However, release 8 with RSRP only also shows quite good performance and is currently used well in many countries. Considering the fact that NB-IoT is targeting low end, we think that RSRP is enough for Rel. 13 NB-IoT which has the principles of simple, low cost and low power design.
In addition, if we consider the traffic characteristics of NB-IoT, it would be a small packet and distributed with very long inter-arrival time. Only problem is that the number of UEs in NB-IoT is quite huge. However, considering that the number of UEs deployed at initial phase is also expected to be low, the interference problem would be not so problematic. 

Proposal 1. Delay the discussion for the RSRQ applicability to next releases. 

Load Balancing in Connected Mode
In last meeting, RAN2 made following agreement,
- To introduce redirection information in a RRC Dedicated message 
- RRC connection release / suspend will include redirection information.

Since handover is not supported in context of NB IoT, load balancing for connected UEs can be performed using redirection procedure if necessary, using RRC Connection Release / Suspend message. However, although redirection results in immediate cell-reselection by UEs, any positive effect of the load-balancing action on the paging capacity and RACH resource utilization is not immediately obvious, because of the typically large interval between connection release and subsequent connection establishment instances for a NB IoT UE. However, because the loading problem is expected to be not so serious at initial phase when the number of NB-IoT UEs would not be high, it is not clear to introduce other schemes for resolving the load imbalance in this release. Maybe, we could consider the introduction such as MCLD (Multi-Carrier Load Distribution) in next releases when the market grows more. 

Observation 1. Redirection procedure may have only a small impact on alleviating cell overload for NB-IoT.
Observation 2. The loading problem is expected to be not so serious at the first phase.
Proposal 2. Delay the discussion for the idle mode based load balancing to next releases. 

Paging DRX cycle
In last meeting, RAN2 made following agreement
- It if FFS if the paging DRX cycle in NB-IoT is (e.g. 5.12s, 2.56s)

According to [2], the minimum DRX cycle needs to be more than the delay from synchronization to UL data transmission at the highest coverage level which is slightly above 6 seconds. Maybe, considering the retransmission time due to some amount of error and additional RRC messages, we need to consider higher values than 5.12sec as the minimum paging DRX cycle. In addition, as already know, the requirements of network response time for many applications of NB-IoT would be not so high, normally around decades of seconds to a couple of minutes [3]. In addition, because the amount of UL traffic is just a few times in a day [4], considering a few seconds as the paging cycles could be a significant burden to NB-IoT UEs. (e.g. 24hours/10.24seconds = 8438 page/day for just a few times of UL reports which makes it hard to achieve 10 years lifetime). Therefore, we suggest introducing longer value than 5.12s at least as the minimum paging DRX cycle.

Proposal 3. RAN2 should consider longer value than 5.12s as the minimum paging DRX cycle.

Conclusions
In this document, we discussed the remaining issues on the idle mode operation in NB-IoT. The proposals are
Proposal 1. Delay the discussion for the RSRQ applicability to next releases.
Proposal 2. Delay the discussion for the idle mode based load balancing to next releases.
Proposal 3. RAN2 should consider longer value than 5.12s as the minimum paging DRX cycle.
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