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1. Introduction
RRM requirements for NB-IoT were discussed in several RAN4 meetings. In the last RAN4 meeting, the way forward capturing proposals on further RAN4 studies was agreed [1]. RAN4, however, needs to wait for decisions of RAN1 and RAN2 discussion in order to discuss details of most of the RRM requirements affected by them. In order to facilitate future discussion of RAN4, this contribution identifies which RRM requirements in TS36.133 to be specified for NB-IoT one by one and summarizes the relation between the requirements and the associated latest RAN1 and RAN2 discussion status impacting on the RRM requirements.
2. Discussion

Since a lot of features in lower layer, e.g. PHY layer, for NB-IoT are different from those for LTE, there are quite a lot of RRM requirements to be specified for NB-IoT. Although RAN4 has intensively discussed to proceed with specifying the core requirements for NB-IoT over several meetings, there are some requirements which have not been discussed yet. In order to efficiently discuss and complete RRM requirements for NB-IoT without omission, it is important to grasp the whole pictures of the RRM requirements to be specified. For this purpose, based on the outcomes of current RAN1, RAN2 and RAN4 discussion, we analyze which RRM requirements specified in TS36.133 need to be discussed for NB-IoT one by one. Results of the analysis are summarized in the attached spread sheet in this contribution.

Observation 1: Attached spread sheet summarizes which RRM requirements specified in TS36.133 need to be discussed for NB-IoT.

In general, the RRM requirements are close connection with RAN1 and RAN2 requirements. In order to discuss details of most of the RRM requirements, it is essential for some of RAN1 and RAN2 requirements to be clear enough. In RAN #71 meeting, RAN1 and RAN2 open issues impacting on RAN4 discussion were discussed and captured in [2]. After RAN #71 meeting, RAN1 Ad Hoc meeting for NB-IoT was held. Although a lot of RAN1 agreements were made in the AH meeting, there are still several remaining issues impacting on RAN4 discussion and some of them were discussed via RAN1 reflector after the AH meeting. Considering the situation being changing on a moment to moment basis, we believe that recognizing where we are is essential in order to facilitate the future RAN4 discussion. Hence, in Table 1 we summarize the relation between the requirements and the associated latest RAN1 and RAN2 discussion status impacting on the RRM requirements at the end of RAN1 AH meeting. Note that, outcomes of the RAN1 e-mail discussion after RAN1 AH meeting are not included in table 1 because some of them were not finished when we submitted this contribution.
Observation 2: Table 1 summarizes RRM discussion point with the associated latest status of RAN1 and RAN2.

Since there would be a lot of new RRM requirements for NB-IoT, preparing the final CR for NB-IoT would take more time than usual WIs. In addition, since the target completion date of NB-IoT WI is June 2016, only 2 meetings are left (May AH and May meetings). Thus, it is better to discuss how to incorporate agreements for NB-IoT into a CR in in advance. 
Proposal 1: Discuss how to incorporate agreements for NB-IoT into a CR in advance.
3. Conclusion
This contribution analysed which RRM requirement specified in TS36.133 needs to be discussed for NB-IoT one by one. The results of the analysis are summarized in the attached spread sheet in this contribution. In addition, this contribution summarized the latest RAN1 and RAN2 status impacting on the RRM requirements in Table 1 in Annex 1. Our observations and proposal are as below;
Observation 1: Attached spread sheet summarizes which RRM requirements specified in TS36.133 need to be discussed for NB-IoT.

Observation 2: Table 1 summarizes RRM discussion point with the associated latest status of RAN1 and RAN2.

Proposal 1: Discuss how to incorporate agreements for NB-IoT into a CR in advance.
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5. Annex 1. Summary of RRM discussion point with the associated latest status of RAN1 and RAN2 
Note that, the outcomes of the RAN1 e-mail discussion after RAN1 AH meeting are not included in table 1 because some of them were not finished when we submitted this contribution.
Table 1: summary of RRM discussion point with the associated latest status of RAN1 and RAN2
	requirements
	Discussion
	Remarks

	
	Status in RAN4
	RAN1/2 open issues impacting on RAN4 discussion in February [RP-160597]
	Completed item in RAN1-AH meeting
	Relevant RAN1 e-mail discussion
	

	4.1
	Cell Selection
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- Cell selection procedures (RAN2)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
	- NB-RS
	　
	　

	4.2
	Cell Re-selection
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- Cell reselection procedures (RAN2)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
- Maximum Paging interruption requirement (RAN1/2)
	- NB-RS
	　
	No requirements for inter RAT reselection are specified(R4-158205)

	6.1
	RRC Re-establishment
	Not yet
	- NB-PRACH (RAN1)
- NB-RS, NB-PSS and NB-SSS (RAN1)
- RRC Reestablishment procedure (RAN2)
- Maximum Paging interruption requirement (RAN1/2)
	- NB-RS
	　
	　

	6.2
	Random Access
	On going
	- NB-PRACH (RAN1)
- NB-RS, NB-PSS and NB-SSS (RAN1)
- Random Access Procedure (RAN2)
	- NB-RS
	[NB-IoT2-06] Transmission Gaps in NB-PUSCH Repetition
	　

	7.1
	UE transmit timing
	On going
	- NB-PRACH (RAN1)
- NB-RS, NB-PSS and NB-SSS (RAN1)
	- NB-RS
	[NB-IoT2-03] PRACH configuration: starting time of period
	　

	7.2
	UE timer accuracy
	Not yet
	- None
	　
	　
	　

	7.3
	Timing Advance
	Not yet
	- Timing Advanced Procedure (RAN1/2)
	- RAN1 agreed existing TA procedure is reused (the time for TA adjustment is FFS).
	　
	　

	7.6
	Radio Link Monitoring
	On going
	- Power ratio between NB-RS and NB-PDCCH (RAN1)
- TBS/MCS and resource unit design for DL and UL (RAN1)
- details of NB-PDCCH
- NB-PDCCH
	- Power ratio between NB-RS and NB-PDCCH
	　
	　

	9.1.2
	Intra-frequency RSRP Accuracy Requirements
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- open and/or closed-loop Power control (RAN1)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
	- NB-RS
	　
	　

	9.1.3
	Inter-frequency RSRP Accuracy Requirements
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
	- NB-RS
	　
	　

	9.1.5
	Intra-frequency RSRQ Accuracy Requirements
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
	- NB-RS
	　
	　

	9.1.6
	Inter-frequency RSRQ Accuracy Requirements
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
	- NB-RS
	　
	　

	9.1.16
	Accuracy requirements for RSRQ measurement on all OFDM symbols
	On going
	- NB-RS, NB-PSS and NB-SSS (RAN1)
- Physical-layer measurement definitions, e.g. like RSRP, RSRQ, etc
	- NB-RS
	　
	It may be better for RAN4 to kick off the discussion specifically on whether this feature itself is necessary or not for NB-IoT.

	9.1.8
	Power Headroom
	Not yet
	- Power head room (RAN1/2)
	　
	　
	Need to wait for RAN2 decision.
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