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1. Introduction
In the last RAN2#91bis, overall functional requirements for NB-IoT were discussed and agreements were achieved [1]. Although generally RAN2 agreed that NB-IoT MAC, RLC, PDCP and RRC is based on LTE Rel-13, and to reuse as much as reasonable w.r.t. eMTC and eDRX enhancements, some of the agreed functional requirements reduce the functionality to an extent that it is doubtful whether reducing the already existing function would really bring cost gain of the NB-IoT UE. This paper explains the background of the opinion that keeping the L2/L3functionality would on the contrary allow low cost introduction of NB-IoT system (for UE and network) and proposes a way forward to allow both extreme reduction of L2/L3functions and reuse L2/L3 LTE protocol to a larger extent. 
2. Discussion
In the ongoing NB-IoT discussion, there are two different camps that have totally different assumptions on how the market is going to build and how cost reduction can be achieved. One camp assumes that creating a clean slate from scratch with extreme reduction of L2/L3functions would bring cost reduction gain. Another camp assumes that by reusing what is available today with appropriate function reduction would in overall gives cost reduction gain. One rule that commonly applies here is the rule of economy of scale. Assuming that the for each business scenario (e.g., electric/gas meter) millions of NB-IoT instalment is foreseen, both assumptions are correct. Focusing on the later assumption, cost reduction can be realized since the already existing baseline of L2/L3 protocol is utilized, only the necessary functionality is activated and therefore no additional test for the NB-IoT UE is the necessary (except for the function specific for MTC) in the network. .
Furthermore, extreme reduction of (already existing) function, e.g., mobility, etc., may be seen effective if we only consider the limited scenario such as smart-meter NB-IoT market. However, we think that the potential market for NB-IoT is not only smart-meter, but also IoT scenarios that e.g., may necessitate mobility such as smart watch and transportation module. Depending on the market demand, different level of functionality is needed.
Therefore, considering that in near future, NB-IoT UE with less-reduced functionality is anyway needed in the market, this requirement need to be addressed also at this stage of specification.  One way forward is to create two different NB-IoT UE profiles that can address different NB-IoT market scenarios. Table 1 summarizes the functional requirements identified in the last meeting. In the “proposal” row, two example profiles for NB-IoT UEs are created, one being similar to what has been defined in the last meeting, i.e., with agreed reduction, and another being exactly similar with Rel-13 eMTC.
3. Summary and Proposal

This document presented the reasoning why we think that keeping the L2/L3 optional protocol as is would on the contrary allow low cost introduction of NB-IoT system. A way forward was proposed in order to allow both NB-IoT UE profiles exist from the first release of NB-IoT specification.
Proposal:

RAN2 to agree to have two different NB-IoT UE capability profiles as illustrated in table 1.
Table 1: Ilustration of NB-IoT UE profile

	
	
	Discussion Result
	
	Proposal

	
	
	
	
	
	
	

	Functions
	NB-IoT UE
	Rel-13 MTC
	　
	NB-IoT profile 1
	NB-IoT profile 2

	General, RRC functionality
	DRB
	1
	8 (same as legacy)
	　
	1
	8 (same as legacy)

	
	SRB0
	Support
	Support
	　
	Support
	Support

	
	SRB1
	Support
	Support
	　
	Support
	Support

	
	SRB2
	no motivation identified
	Support
	　
	no motivation identified
	Support

	
	　
	　
	　
	　
	　
	　

	
	Network sharing (up to 6 PLMNs);
	Support
	Support
	　
	Support
	Support

	
	Access control (per PLMN);
	Support
	Support
	　
	Support
	Support

	
	Cell barring and cell reservation;
	Support
	Support
	　
	Support
	Support

	
	Differentiation in access of exceptional reporting and normal reporting;
	Support
	No support
	　
	Support
	No support

	
	Intra-frequency and inter-frequency cell reselection; 
	Support
	Support
	　
	Support
	Support

	
	Power Saving Mode;
	Support
	Support
	　
	Support
	Support

	
	Idle mode DRX with DRX cycle values in the “normal” range and in eDRX range. FFS: The normal range is defined up to 2.56 sec.
	Support
	Support
	　
	Support
	Support

	
	Inter-RAT cell reselection or 
inter-RAT mobility in connected mode
	no support
 (Assumption: NB-IoT is a separate RAT from LTE)
	Support
	　
	no support
 (Assumption: NB-IoT is a separate RAT from LTE)
	Support

	
	Public warning functions like CMAS, ETWS and PWS;
	No support
	Support (optional)
	　
	No support
	Support (optional)

	
	Handover and measurement reporting 
	No support
	Support
	　
	No support
	Support

	
	GBR (QoS);
	No support
	Support (optional)
	　
	No support
	Support (optional)

	
	CSG;
	No support
	Support (optional)
	　
	No support
	Support (optional)

	
	Relaying;
	No support
	No support
	　
	No support
	No support

	
	Dual connectivity;
	No support
	No support
	　
	No support
	No support

	
	MBMS;
	No support
	No support
	　
	No support
	No support

	
	 Real time services;
	No support
	Support (optional)
	　
	No support
	Support (optional)

	
	In-device coexistence;
	No support
	No support
	　
	No support
	No support

	
	RAN assisted WLAN interworking;
	No support
	No support
	　
	No support
	No support

	
	Prose (including direct communication and direct discovery);
	No support
	No support
	　
	No support
	No support

	
	Minimization of Drive Tests (MDT);
	No support
	No support
	　
	No support
	No support

	
	Limited service state and emergency call
	No support
	No support
	　
	No support
	No support

	
	CS services and CS fallback.
	No support
	No support
	　
	No support
	No support

	　
	　
	　
	　
	　
	　
	　

	MAC
	RACH procedure;
	Support
	Support
	　
	Support
	Support

	
	Mapping between logical channels and transport channels (FFS);
	Support
	Support
	　
	Support
	Support

	
	Multiplexing/De-multiplexing;
	Support
	Support
	　
	Support
	Support

	
	Scheduling;
	Support
	Support
	　
	Support
	Support

	
	Priority handling between logical channels of one UE (FFS the extent of this);
	Support
	Support
	　
	Support
	Support

	
	Discontinuous Reception (DRX) in connected mode (FFS to what extent);
	Support
	Support
	　
	Support
	Support

	
	BSR report;
	Support
	Support
	　
	Support
	Support

	
	DL HARQ
	Support (one process)
	Support (same as legacy)
	　
	Support (one process)
	Support (same as legacy)

	
	UL HARQ.
	Support (one process)
	Support (same as legacy)
	　
	Support (one process)
	Support (same as legacy)

	
	　
	　
	　
	　
	　
	　

	
	MBMS service; 
	No support
	no support
	　
	No support
	no support

	
	Semi-Persistent Scheduling;
	No support
	Optional (same as legacy)
	　
	No support
	Optional (same as legacy)

	
	Dedicated Scheduling request;
	No support
	Support (same as legacy)
	　
	No support
	Support (same as legacy)

	
	Activation / deactivation (definition needs to be further clarified).
	No support
	No support
	　
	No support
	No support

	　
	　
	　
	　
	　
	　
	　

	RLC
	Transfer of upper layer PDUs;
	Support
	Support
	
	Support
	Support

	
	Concatenation, segmentation and reassembly of RLC SDUs
	Support
	Support
	
	Support
	Support

	
	Reordering of RLC data PDUs (dependent on HARQ mechanism)
	No support
	Support
	
	No support
	Support

	
	Duplicate detection (dependent on HARQ mechanism)
	No support
	Support
	
	No support
	Support

	
	RLC re-establishment (FFS)
	No support
	Support
	
	No support
	Support

	
	RLC AM
	FFS: No support
	Support
	
	FFS: No support
	Support

	
	
	
	
	
	
	

	PDCP
	PDCP SN size is 7 bits (or less); 
	Support
	Support
	　
	Support
	Support

	
	Transfer of data (user plane or control plane);
	Support
	Support
	　
	Support
	Support

	
	Header compression and decompression of IP data flows using the ROHC protocol (pending on SA2’s solution input);
	Support
	Support
	　
	Support
	Support

	
	Ciphering and Integrity Protection (pending on SA3/SA2’s input);
	Support
	Support
	　
	Support
	Support

	
	Ciphering and deciphering (pending on SA3/SA2’s input).
	Support
	Support
	　
	Support
	Support

	
	Timer-based SDU discard in uplink.
	Support
	Support
	　
	Support
	Support

	
	In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM (dependent on support of RRC reestablishment and RLC-AM); 
	No support
	Support
	　
	No support
	Support

	
	Duplicate detection and duplicate discarding of lower layer SDUs at PDCP re-establishment procedure for RLC AM (dependent on support of RRC reestablishment and RLC-AM);
	No support
	Support
	　
	No support
	Support

	
	Retransmission of PDCP SDUs at handover for RLC AM;
	No support
	Support
	　
	No support
	Support

	
	For split bearers, routing and reordering;
	No support
	Support
	　
	No support
	Support

	
	PDCP status report.
	No support
	Support
	　
	No support
	Support
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