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1. Introduction

A new WID [1] on “Enhancement of NB-IoT” was approved in RAN plenary #72. The major objectives include:

· Positioning:

· Multicast:

· Non- Anchor PRB enhancements

· Mobility and service continuity enhancements

· New Power Class(es)

In this contribution, we discuss the potential RRM impact from above aspects except for positioning. Positioning will be discussed in companion papers in [4]. After discussion, some conclusions are also provided.
2. Discussion
2.1. Multicast

The objective of multicast is to extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT. More specifically, 3GPP may introduce necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions. However, SC-PTM is RRM unrelated in LTE. Therefore, it’s straightforward no RRM work is needed unless RAN2 define some new mechanism or new UE behavior.

Proposal 1: no RRM work is needed to support multicast unless new mechanism or UE behavior is introduced.

2.2. Non-Anchor PRB enhancements
Non-anchor PRB enhancements mainly contain two parts, which are NPRACH on non-anchor PRB and paging on non-anchor PRB respectively.
For NPRACH on non-anchor PRB, it was agreed in RAN2 that for NPRACH on multi-carrier, non-anchor carrier RACH resource configuration should be broadcasted by BCCH. NPRACH on non-anchor carrier in the case of initial access from RRC_IDLE, RRC connection re-establishment procedure, PDCCH order, and UL transmission during RRC_CONNECTED requiring random access procedure should be supported. 

Since the RACH resource configuration is broadcasted by BCCH, the only difference from legacy NPRACH is that UE needs to perform RACH on a non-anchor PRB after relevant system information is obtained. The NPBCH and NPDSCH demodulation performance can be guaranteed by corresponding demodulation requirements. Thus we believe no RRM work is needed.
As for paging on non-anchor PRB, since there is no RRM related requirement for paging reception we don’t think there is a need to develop RRM requirement on this area.
Proposal 2: no RRM work is needed to support non-anchor PRB enhancements.
2.3. Mobility and service continuity enhancements
As we know release 13 NB-IoT mainly targets at stationary and low mobility UE and low data rate. Thus only cell selection/reselection in RRC_IDLE state is supported for mobility. But for release 14 NB-IoT, i.e. Enhancement of NB-IoT, mobility in RRC_CONNECTED state is to be supported in order to improve service continuity and avoid NAS recovery for both CP and UP solutions without the increasing of UE power consumption according to [1].

Actually RAN2 is now evaluating different candidate scheme to enhance mobility and service continuity. However, RAN2 didn’t reach any agreement in last RAN2 #95 meeting. Then an extensive e-mail discussion [2] happened after the meeting. Lots of candidate solutions are discussed in [2] and companies also show their preference. Although it’s not an official discussion, we think it’s harmless for RAN4 to involve at an early stage. At least we can try to figure out the commonality among the candidate solutions and analyze the potential RRM impact.
Generally, two kinds solution are being discussed, which are network based mobility and UE based mobility, respectively. In network based mobility solution, the mobility decision is made at network side based on UE measurement reporting. After the decision is made, a handover-like procedure probably is needed to finish the mobility. Meanwhile, in UE based mobility solution, the mobility decision is made at UE side based on several approaches, e.g. cell reselection-like mechanism in RRC_CONNECTED state, early RRC re-establishment, fast RLF and etc. Similarly, UE based mobility solution also relies on UE measurement. More specifically, UE needs to perform measurement on neighbor cell(s). Even for the fast RLF approaches, if UE doesn’t measure the neighbor cell before its serving cell becomes poor, then UE may need quite a long time to identify and access a new neighbor cell, which may erase the efforts for service continuity. 
Observation 1: measurement on neighbor cell in RRC_CONNECTED state seems necessary for both network/UE based mobility solution.
Besides measurement, RAN4 also needs to study the potential requirement for the mobility procedure. In legacy LTE, we have mobility related requirements in TS36.133 section 5, where the handover interruption requirements are specified. Although currently RAN2 is discussing some approaches to reduce/eliminate the handover interruption in a separated WID “Further mobility enhancements in LTE” [3], we don’t think this feature can apply to Rel-14 NB-IoT considering extremely low cost implementation of NB-IoT. Furthermore, this is also out of the WID scope. Therefore interruption when mobility in RRC_CONNECTED state happens seems inevitable for NB-IoT. 
Observation 2: interruption when mobility in RRC_CONNECTED state happens seems inevitable for NB-IoT.
In legacy LTE, The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. We believe the definition of interruption time could be reuse for NB-IoT. However, the requirement can be discussed widely once the mobility solution becomes stable. Besides interruption, other mobility related requirements also highly depend on finial RAN2 decision on the candidate solutions. For example, if network based solution is adopted, amounting UE reporting is to be supported, thus RAN4 needs to develop the corresponding RRM requirements for measurement period for neighbor bell, reporting delay and interruption time. If UE based mobility solution is adopted, besides measurement period and interruption time RAN4 also need to study the RRM requirement for associated solution. For example, fast RLF and early RRC re-establishment approach might need shorter Qin and Qout evaluation period. 
2.4. New power class(es)

The objective of this part is to evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13. We don’t think RRM is related.
3. Conclusions

In this contribution, we discuss the potential RRM impact of NB-IoT enhancement from several aspects. After discussion the following conclusions are provided.
Proposal 1: no RRM work is needed to support multicast unless new mechanism or UE behavior is introduced.

Proposal 2: no RRM work is needed to support non-anchor PRB enhancements.

Observation 1: measurement on neighbor cell in RRC_CONNECTED state seems necessary for both network/UE based mobility solution.

Observation 2: interruption when mobility in RRC_CONNECTED state happens seems inevitable for NB-IoT.
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