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1 Introduction
In the WID for specifying additional enhancements for NB-IoT and LTE-MTC, the following objectives have been noted to have RAN4 impact [1].
	· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]
· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4] 
· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].
· For UEs supporting PUSCH sub-PRB resource allocation, study and if found feasible, specify support power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]



This contribution briefly discusses the scope of the work on RRM core requirements in RAN4 related to this work item based on agreements in RAN1 and RAN2.
2 Discussion
In this section, we discuss aspects related to RRM core requirements as listed in section 1.
2.1 16-QAM unicast in UL and DL for NB-IoT
The main RRM aspect is channel quality reporting for the new modulation order, i.e. channel quality reporting needs to be specified for 16-QAM unicast in DL. For this the existing framework for channel quality reporting can be reused.
The WI status report [2] lists this as pending RAN1 / RAN4 matter. 
Channel quality reporting is specified for NB-IoT in TS 36.133 for Random Access procedure in subclause
· 6.6.2.6	MSG3-based channel quality report for UE Category NB1
distinguishing between the cases that UE camps on anchor carrier or non-anchor carrier. This subclause also specifies: “The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in 9.1.22.16.”

Channel quality reporting is specified for NB-IoT in TS 36.133 for RRC_CONNECTED state when triggered by the MAC-CE command in subclause
· 8.14.4	Connected mode channel quality report for UE Category NB1
This subclause also specifies: “The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in 9.1.22.16.”
Subclause 9.1.22.15 specifies the report mapping for MSG3-based measurement reports, whilst subclause 9.1.22.16 specifies the Downlink channel quality reporting accuracy.
The extension of channel quality reporting to include a quality metric to describe the suitability of the channel for operating 16-QAM in DL is deemed to require changes in the above subclauses.  
Observation 1: The support of 16 QAM unicast in DL will require extensions to channel quality reporting specified in TS 36.133 for NB-IoT presumably using existing subclauses. This work needs to be coordinated with RAN1 and RAN2. 
2.2 Neighbour cell measurements prior to RLF for NB-IoT
This enhancement has already been treated in the last RAN4 meeting, where an LS from RAN2 was received [3] asking RAN4’s guidance on required cell search time and measurement time and validity of the measurement for neighbour cells. RAN4 provided a reply LS to RAN2 [4], indicating measurement time requirements for intra-frequency and inter-frequency measurement scenarios and for neighbour cells in normal and enhanced coverage. 

According to [2], RAN2 discussed NB-IoT neighbour cell measurements and corresponding measurement triggering before RLF and made the following agreements:
	[bookmark: _Hlk49726604]RAN2#113-e agreements:
Neighbour cells measurement (detection and measurements) are performed only on the anchor carrier.
The solution is optional

R2-2102165	LS on neighbour cell measurement in NB-IoT RRC_CONNECTED state LS_Out   Rel-17   To: RAN4. NB_IOTenh4_LTE_eMTC6-Core



It is expected that RAN2 will soon take a decision on supported neighbour cell scenarios for this enhancement, specify trigger criteria for starting neighbour cell measurements (eventually consulting RAN4) and request RAN4 to specify measurement support in TS 36.133 for these identified scenarios. A separate clause for such neighbour cell measurements in RRC_CONNECTED prior to RLF will be needed in TS.36.133.
 
Observation 2: The support of neighbour cell measurements prior to RLF for NB-IoT will require measurement support specified in TS 36.133 presumably using a separate clause. This work needs to be coordinated with RAN2.
2.3 Support of power reduction for PRACH, PUCCH, and full-PRB PUSCH for LTE-MTC 
This enhancement investigates power reduction for PRACH, PUCCH, and full-PRB PUSCH for LTE-MTC in order to increase power on sub-PRB PUSCH and will focus on UE RF aspects such as allowed MPR for 16-QAM transmission. Thus, no impact on RRM core requirements is anticipated. 
Observation 3: Support of power reduction for PRACH, PUCCH, and full-PRB PUSCH for LTE-MTC will not impact RRM core requirements.
3 Conclusion
This contribution outlined the enhancements being specified for NB-IoT and LTE-MTC in Rel-17 and briefly discussed the impact of these enhancements on the RAN4 specification for RRM requirements. The following observations were made.
Observation 1: The support of 16 QAM unicast in DL will require extensions to channel quality reporting specified in TS 36.133 for NB-IoT presumably using existing subclauses. This work needs to be coordinated with RAN1 and RAN2. 
Observation 2: The support of neighbour cell measurements prior to RLF for NB-IoT will require measurement support specified in TS 36.133 presumably using a separate clause. This work needs to be coordinated with RAN2.
Observation 3: Support of power reduction for PRACH, PUCCH, and full-PRB PUSCH for LTE-MTC will not impact RRM core requirements.
The following proposal is made: 
Proposal 1: RAN4 scope of the RRM work for Additional enhancements for NB-IoT and LTE-MTC is on defining channel quality reporting for 16-QAM unicast in DL based on RAN1 and RAN2 agreements and measurement requirements for support of neighbour cell measurements in RRC Connected state prior to RLF based on RAN2 agreements. Therefore, work should proceed in tight coordination with RAN1 and RAN2. 
4 References
[1] [bookmark: _Ref71179628]RP-201306, “WID revision: Additional enhancements for NB-IoT and LTE-MTC”, Huawei, HiSilicon, RAN #88e
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[3] R2-2102165, "LS on neighbour cell measurement in NB-IoT RRC_CONNECTED state", RAN2
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