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1 Introduction

In RAN#75 meeting, a new WID [1] on Further NB-IoT enhancement was approved. It covers numerous topics whose target is to further optimise the NB-IoT system:  further latency and power consumption reduction, measurement accuracy improvement, NPRACH range and reliability enhancements, reduced system acquisition time, UE differentiation, access barring enhancement, power headroom reporting. The support of new deployment scenarios is also included: small cell support, TDD support and combination of carrier in standalone operation mode with carriers on other of operation modes . 
The WI is organised in three parts: A, B, and C. Part A begins now, whilst Parts B and C begin in June and December 2017 respectively. 
In this paper, we try to identify the RAN2 impacts related to the above topics. 
2 Discussion
	No
	Description 
	Potential impacts in RAN2 specification

	Part A1: Further latency and power consumption reduction

	1
	Study and, if found beneficial, specify for idle mode paging and/or connected mode DRX, physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH. [RAN1,  RAN2,  RAN4]
	RRC signalling to support the configuration of the physical signal/channel. 
UE idle mode behaviour for paging reception.
UE connected mode DRX in MAC layer. 

	2
	Study and, if found beneficial, support UL/DL semi-persistent scheduling [RAN2, RAN1, RAN4]
	RRC signalling to enable use of semi-persistent scheduling. 
Semi-persistent scheduling procedure in MAC layer. 

	3
	Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 
	RRC signalling to enable data transmission during the random access procedure.
Random access procedure in MAC layer.
MSG3 and MSG4 design considering security, bearer aspects, resource scheduling, etc. for the user plane solution. FFS MSG5 impact.
MSG3 and MSG4 design considering RLC TM, fallback procedure etc. for the control plane solution. FFS MSG5 impact.

	4
	Consider further enhancement of quick release of RRC connection after the last data transmission.[RAN2]
	RRC signalling to enable quick RRC Connection release. 

RRC Connection release procedure.
Possibly MAC / RLC impacts.

	5
	Relaxed monitoring for cell reselection [RAN2, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration
	RRC signalling to enable relaxed monitoring. 
UE idle mode procedure: measurements.

	6
	Support for physical layer SR [RAN1, RAN2]
	RRC signalling to enable physical layer SR.
Scheduling Request procedure in MAC layer.

	7
	Support for RLC UM in addition to Rel-14 SC-PTM support [RAN2]
	RRC signalling to enable RLC UM for unicast.
Support of RLC UM for unicast in RLC layer.

	Part A2: Narrowband measurement accuracy improvements [RAN1, RAN4, RAN2]

	8
	Evaluate and if appropriate specify use of additional existing signals than NRS for RRM measurements, with associated RAN4 core requirements taking into account e.g. UE complexity, power consumption, system capacity.
	FFS RRC signalling to enable measurement accuracy improvements.

	Part A3: NPRACH reliability and range enhancements

	9
	If found necessary, reduce false alarm probability for NPRACH detection due to inter-cell interference on NPRACH [RAN1, RAN2, RAN4]
	Impact on signalling of NPRACH resource configuration. 

	10
	If found necessary, introduce at least additional cyclic prefixes for NPRACH to support cell radius of at least 100 km [RAN1, RAN2, RAN4]
	

	Part A4: NB-IoT small cell support

	11
	Support for closed subscriber group (CSG) functionality can be considered. [RAN2]
	If CSG supported:

RRC signalling to enable the support of CSG.
UE idle mode behaviour: cell selection and reselection process, CSG selection. 
Access authorisation check and Access restriction for non member.
…

	Part A5: Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
	

	13
	Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes
	Possibly, some related RRC signalling.

	Part A6: UE differentiation

	14
	Determine what, if any, additional UE-specific information is considered beneficial in the UE Information Transfer procedure for NB-IoT [RAN2, RAN3].
	FFS impact on RAN2 specification.

	Part B: Support for TDD [RAN1, RAN2, RAN4]

	15
	Specify TDD support for in-band, guard-band, and standalone operation modes of NB-IoT. The design shall assume no UL compensation gaps are needed by UE, and strive towards a common design among the deployment modes. 

· Relaxations of MCL and/or latency and/or capacity targets to be considered by RAN1.

· Baseline is to support the same features as Rel-13 NB-IoT, additionally considering small-cells scenarios
	Wide impact on RAN2 specifications, e.g.

RRC signalling (system information and dedicated signalling) to enable tdd configuration.
Paging occasions calculation. 

MAC layer procedures, such as HARQ, DRX….

…

	Part C: Access barring enhancement [RAN2]

	17
	Improved access/load control in idle mode e.g. CE-level based access barring
	RRC signalling (system information) to enable the functionality.
Access control functionality (RRC/ MAC …).

	Part C: Enhancements to standalone operation mode

	18
	Signalling and requirements to support (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carrier, without increasing the 20 MHz separation from Rel-13 [RAN2, RAN4] 
	RRC signalling to enable the new combinations.
FFS other impacts.

	Part C: UE Feedback

	19
	Support of extended NB-IoT power headroom report range and finer granularity[RAN2, RAN4, RAN1]
	RRC signalling to enable extended PHR reporting. 
Power Headroom reporting procedure in MAC layer. 


3 Conclusion 
This paper provides an overview of the impact of the WI Further NB-IoT enhancements on RAN2 specification.
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