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1. Introduction
In RAN#69, a new work item proposal on Narrow Band IoT (NB-IoT) was agreed [1]. The work plan is to continue study to down select or define both of the two radio access proposals and to progress on higher layer aspect of radio interface (Layer 2, 3) in addition to RAN-CN interface (S1 interface). On the other hand, Rel-13 eMTC specification work is also ongoing and RAN2 has been progressing in discussion of higher layer features. The purpose of this paper is to discuss and propose the general requirement and assumption to progress the work of NB-IoT and its relation with the ongoing work Rel-13 eMTC taking into account the requirements defined in GERAN TR [2].
2. Discussion
Assuming that NB-IoT is successfully specified in Rel-13, the target markets for NB-IoT and Rel-13 eMTC may likely be the same. From users/customers’ perspective, there will be two solutions that can be the candidate to satisfy their service requirements. Depending on market penetration of the two systems, different customers may choose to deploy different systems. This creates market fragmentation situation where the operator needs to prepare their network to support both systems. Therefore, as general requirement, RAN2 needs to ensure, at least for higher layer feature, the features and enhancements defined for Rel-13eMTC can be commonly used/ applied to NB-IoT, unless identified and justified otherwise.

Proposal 1: 
As general assumption, the agreement on higher layer work and specification that has been done for Rel-13 eMTC is commonly applied to NB-IoT, unless identified and justified otherwise
Specifically RAN2 has been progressing well in the following aspects: System Information design and reception behaviour, Random Access procedure, Paging transmission and reception and Mobility support. The agreements so far is captured in the running CR [3]. Therefore, we think that these agreements should commonly be applicable for NB-IoT, unless there is good justification to specify different behaviour.


Proposal 2:
The agreements on RAN2 work so far for Rel-13 eMTC on System Information, Random Access procedure, Paging transmission and reception and Mobility support are commonly applied to NB-IoT, unless identified and justified otherwise.

RAN2 has also been extensively discussing mechanism and solution for eDRX. Although eDRX is not specifically for MTC devices, the eDRX work is motivated greatly by MTC service and application, therefore it is our understanding that eDRX should be applicable for both Rel-13 eMTC capable UE and also NB-IoT capable UE.


Proposal 3:  
LTE eDRX mechanism is applicable for both Rel-13 MTC capable UE and NB-IoT capable UE.

Regarding the relation to GERAN study result in [2], it is our understanding that not all the requirements indicated in that TR are applicable for NB-IoT, since the agreed WID [1] indicates that, work on NB-IoT should be based on existing LTE procedures and protocol. The table in the Annex listed the sections of GERAN TR that describes specific requirements. In the table we clarify in which RAN WG those requirement needs to be discussed. From those requirements, the following bullets listed the ones that need to be reviewed in RAN2 to decide whether those requirements can be applicable to NB-IoT, and if so whether it is already supported by the existing LTE or whether it is covered by the discussion in Rel-13 eMTC.

· Section 8.1.1 on Overall architecture requirement listed several requirements. The following table clarifies the applicability and support in NB-IoT.

Table 1: GERAN TR requirement in section 8.1.1 vs NB-IoT applicability

	Requirements identified in GERAN TR
	Support and applicability in NB-IoT

	a)
re-use existing Core Network (CN) features for reducing UE energy consumption e.g. Rel-12 Power Save Mode (PSM) and Rel-10 long periodic RAU/TAU timers.
	Applicable for NB-IoT 

	b)
support network sharing (both Full-MOCN and GWCN)
	Applicable in NB-IoT. 

Already covered by existing LTE specification

	c)
support a mechanism to control MTC device access on a per PLMN basis e.g. equivalent to the existing PLMN specific access class barring mechanism.


	Applicable in NB-IoT.

Already discussed for Rel-13 eMTC. NB-IoT follows the agreement for Rel-13 eMTC. (See Proposal 2)

	d)
support Short Message Service (SMS)
	Applicable for NB-IoT
Already covered by existing LTE specification

	e)
support IP header compression for IP-based services
	Applicable for NB-IoT
Already covered by existing LTE specification

	f)
support mobility (in both Ready/Connected and Standby/Idle states) based on MS autonomous cell selection/reselection. Network controlled mobility with MS measurement reporting is not required.
	NB-IoT mobility support will align with the support discussed in Rel-13 eMTC. (See Proposal 2)

	g)
be capable of supporting a broadcast mechanism in the future, e.g. support for MBMS, PWS and CBS. There is no requirement to support broadcast in the initial release. Support for low latency warnings such as ETWS is not required.
	NB-IoT broadcast mechanism should align with the mechanism and enhancement discussed in Rel-13 eMTC. (See Proposal 2)

	h) 
if based on a Gb architecture, be able to support future introduction of O&M procedures equivalent to the "S1 Setup" procedure. There is no requirement to support this in the initial release.
	N/A


· Section 8.1.5 of the GERAN TS describes some requirement about paging behaviour and enhancement of DRX. These aspects are already addressed and being discussed in RAN2 (involving SA2 and RAN3). Therefore, we think that paging behaviour and eDRX requirements for NB-IoT should aligned with RAN2/3 discussion as proposed in proposal 2 and 3.

· Section 9 listed some general requirements.

· Network sharing.

The existing LTE has already provided support. This should be applicable for NB-IoT .

· Cell barring and reservation. 

This aspect for Rel-13 eMTC has been discussed for several meetings. It was decided that all cell barring and reservation mechanism in LTE (as supported in SIB1) can be applied to Rel-13 eMTC. Therefore, the same agreements should be applied to NB-IoT.

· Access barring principle

The requirements in GERAN TR are somewhat new for LTE system, for example, fix barring time, no need to support EAB, exceptional reporting govern per UE and commonly by SIB, etc. 

Aspect of access (class) barring support has also been discussed for Rel-13 eMTC. It was concluded that Rel-13 eMTC UE will support all barring mechanism (ACB, EAB). Therefore, the same agreements should be applied to NB-IoT. On the other hand, if some of the GERAN requirements is to be agreed to be applicable to NB-IoT, then this should be applied to both Rel-13 eMTC and NB-IoT.

From table 1 we can see that most requirements defined in GERAN TR are already supported in existing LTE and applicable to NB-IoT or are being discussed in Rel-13 eMTC, in which case the agreement for Rel-13 eMTC should commonly be applied to  NB-IoT. For Access barring principle, there are requirements in GERAN TR that are not supported in existing LTE. If RAN2 were to agree 
Proposal 4: 
RAN2 to confirm the understanding of  NB-IoT applicability in terms of  GERAN TR requirements listed in table 1 

Proposal 3:
Wrt. access barring principle, RAN2 to discuss whether to adopt the requirements of GERAN TR or to proceed with the agreement taken for Rel-13 MTC. Whichever the decision it should be applicable for both Rel-13 eMTC and NB-IoT.
3. Summary and Proposal
The document discussed and clarified the general assumption and requirements that should be applicable for NB-IoT considering the work and discussion that has been done for Rel-13 eMTC.  The following were proposed:
Proposal 1: 
As general assumption, the agreement on higher layer work and specification that has been done for Rel-13 eMTC is commonly applied to NB-IoT, unless identified and justified otherwise
Proposal 2:
The agreements on RAN2 work so far for Rel-13 eMTC on System Information, Random Access procedure, Paging transmission and reception and Mobility support are commonly applied to NB-IoT, unless identified and justified otherwise.
Proposal 3:  
LTE eDRX mechanism is applicable for both Rel-13 MTC capable UE and NB-IoT capable UE.

Proposal 4: 
RAN2 to confirm the understanding of NB-IoT applicability in terms of GERAN TR requirements listed in table 1 

Proposal 5:
Wrt. access barring principle, RAN2 to discuss whether to adopt the requirements of GERAN TR or proceed with the agreement taken for Rel-13 MTC. Whichever the decision it should be applicable for both Rel-13 eMTC and NB-IoT.
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ANNEX
	Requirement sections in GERAN TR
	RAN WGx to review the applicability to NB-IoT

	8.1.1
Overall architecture requirements
	Need to be reviewed by RAN2

	8.1.1a
General architecture aspects
- related to default bearer and PDP context activation
	Need to be reviewed by RAN3, SA2

	8.1.2
Security requirements
	Discussion/study ongoing in SA3

	8.1.3
 Architecture requirements related to new Radio Access solutions

	Need to be reviewed by RAN3

	8.1.4
Architecture requirements related to GERAN Evolution solutions
	N/A

	8.1.5
Core network enhancements for paging devices in extended coverage
	Need to be reviewed by RAN2, RAN3 and SA2

	8.1.5.1.1
Potential impact introduced by extended DRX cycle
8.1.5.1.2
SFN level synchronization for paging
	Need to be reviewed by RAN2

	8.1.6
Indicative Capacity and Latency requirements for the CIoT Core Network with large number of devices
- Some observation wrt.  virtualized NW implementation, working assumption on NAS timer and storage information requirement in the CN
	Need to be reviewed by RAN3 and SA2

	8.1.7
Initial rollout of CIoT with existing Core Network for small number of devices
	N/A. Operator’s matter. No standardization needed.

	8.1.8
Migration from CIoT "launch" Core Network to future "lightweight core network"
- Addressing the issue of signalling reduction in S1 I/F and Uu (RRC).
	Will be addressed and aligned with the ongoing work in SA2 (and RAN3).

	9
General Requirements for all CIoT proposals
- Network sharing, Cell barring and Reservation, Access Barring principle
	Should be reviewed by RAN2, SA2.
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