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1		Introduction 
In RAN4#78, the following RRM aspects were captured in the WF
· Random access
· RAN4 is to investigate whether the legacy random access requirements is impacted for NB-IOT, e.g. due to the NB-IOT 3.75 KHz and 15 KHz subcarrier spacing
· UE transmit timing requirements: 
· RAN4 is to study the UE transmit timing for NB-IOT due to 180 KHz bandwidth.
· RAN4 is to discuss at next meeting UE measurement capability, i.e. number of inter-frequency carriers for which RAN4 requirements are defined. 
· For long DRX in NB-IOT, RAN4 is to investigate whether the eDRX requirements can be reused. 
· RAN4 is to investigate if there is any impact on paging interruptions.
This papers discusses these aspects based on latest RAN1 and RAN2 agreements and presents proposals to address each of them. 
2	Idle Mode Requirements
2.1	Cell Reselection
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Cell reselection requirements in Section 4.2 in [1] would need to be specified for NB-IOT. Measurement and evaluation of intra-frequency cells and inter-frequency cells will need to be discussed especially since NB-IOT will need to support longer eDRX cycle lengths of upto 3 hours and also taking into account the fact that UE is expected to monitor paging during certain paging windows only and can go to sleep for long durations in between paging windows. So requirements related to Nserv (number of DRX cycles), Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra, Tevaluate,EUTRAN_Intra and the margin by which the new cell should be better should also be dicussed.
Proposal 1: RAN4 can specify cell reselection requirements using existing LTE eDRX framework. 
2.2	UE measurement capability
RAN4 should discuss how many intra-frequency and inter-frequency carriers need to be measured for NB-IOT as specified in section 4.2.2.9 in [1]. It is clear that inter-RAT measurements are not necessary and thus no handover requirements need to be specified. Also, if more than one inter-frequency carrier needs to be monitored, then it is worth discussing if a single inter-frequency measurement requirement should be specified for all carriers or if it is better to divide the carriers as normal performance group and reduced performance group as in the Rel-12 increased carrier monitoring feature thus relaxing UE current consumption due to measurements.
Proposal 2: RAN4 should discuss how many intra-frequency and inter-frequency carriers need to be measured for NB-IOT based on expected deployment scenario.
2.3	Paging
When cell reselection is triggered at UE, there is an interruption in downlink channel reception on current cell since UE has to read SI from new cell and camp on it. Current requirement in section 4.2.2.7 in [1] is that for intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency and inter-frequency cell for paging reception. The interruption time shall not exceed TSI-EUTRA + 50 ms. But TSI-EUTRA could depend on DL channel quality at UE and SI transmission schedule by network. Since the NB-IOT UE could fall in any of the different coverage levels on the potentials cells that it can reselect to, TSI-EUTRA could be different as well. In the context of NB-IOT, RAN4 needs to discuss whether it is better to define the value for each coverage level or to add a correction value to TSI-EUTRA based on the coverage level. Also, the timing/schedule of paging hyperframe (PH)/Paging Occasions (PO)/Paging Window(PW) across neighbor cells may or may not be synchronized. Thus there could be additional latency due to the wait for PO after cell-reselection if they are not synchronized. Infra vendors views on whether they are synchronized or not would be useful. Based on that, RAN4 should discuss if such synchronization or lack of it should be considered when defining requirements.
Proposal 3: RAN4 can define one maximum paging interruption requirement for the extreme coverage level.
Proposal 4: RAN4 should discuss and agree on whether paging transmission time across cells can be expected to be fully synchronized
3	UE Tx Requirements 
For random access, one of the significant features being introduced in NB-IOT is the 3.75KHz sub-carrier spacing and single tone RACH transmission in addition to 15 KHz sub-carrier spacing. RAN4 should consider requirements impact due to the timeline change for 3.75KHz spacing and the total latency in completing the RACH procedure which impacts RRC connection re-establishment delay requirement as well. Similarly the UE transmit timing requirements in section 7.1 in [1] related to timing error and time adjustment step need to be discussed since the DL bandwidth for NB-IOT is 180KHz which is significantly smaller than the lowest DL bandwidth considered in legacy LTE.
Proposal 5: RAN4 can specify new requirements on transmit timing requirements and RRC connection reestablishment for 3.75KHz subcarrier spacing.
4	Conclusions
This paper has made some initial proposals on RRM requirements for NB-IOT:
Proposal 1: RAN4 can specify cell reselection requirements using existing LTE eDRX framework. 
Proposal 2: RAN4 should discuss how many intra-frequency and inter-frequency carriers need to be measured for NB-IOT based on expected deployment scenario.
Proposal 3: RAN4 can define one maximum paging interruption requirement for the extreme coverage level.
Proposal 4: RAN4 should discuss and agree on whether paging transmission time across cells can be expected to be fully synchronized
Proposal 5: RAN4 can specify new requirements on transmit timing requirements and RRC connection reestablishment for 3.75KHz subcarrier spacing.
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