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1	Introduction
The ongoing WI on additional MTC enhancement for LTE contains the several objectives as listed in Appendix [1].
Firstly, in our view, the following objectives do not impact to UE/BS demodulation requirements:
· Scheduling enhancement
· It is called multi-TB scheduling in RAN1/RAN2. In our understanding it is a new UL/DL transmission procedure and it does not affect to demodulation requirements.  
· Network management tool enhancement
· Support self-organization network (SON) functionality. This is RRM related improvement but not affect to the demodulation requirements.
· Mobility enhancement
· This is RRM related improvement but not affect to the demodulation requirements.
· Improved latency
· This is RRM related improvement but not affect to the demodulation requirements.
· Connection to 5GC
· Introduction of features NB-IoT UE connects to 5GC. This is the higher layer protocol features, and this does not affect to the demodulation requirements.
2	BS demodulation requirements
There is one objective which could impact to UL physical layer design.
· Improved UL transmission efficiency and/or UE power consumption
· For this objective, RAN1/RAN2 specifies the transmission in preconfigured resource, PUR, where UE transmits UL channel on the UL resources preconfigured by the network. RAN1/RAN2 are discussing the procedure to introduce PUR, but they reuse the existing UL physical layer. Therefore, we don’t think this feature does not require new BS demodulation requirements. 
Proposal 1: No BS demodulation requirements for Rel-16 NB-IoT WI.
3	UE demodulation requirements
There are several objectives which could impact to DL physical layer design.
· Improved DL transmission efficiency and/or UE power consumption
· In this objective, RAN1/RAN2 are going to specify 1) the mobile terminated early data transmission and 2) UE-group wake-up signal, WUS. 1) is discussed in RAN2 and it does not affect to UE demodulation performance. 2) is discussed in RRM but it does not affect to UE demodulation performance. 
· Improved multi-carrier operation
· In this objective RAN1/RAN2 are going to specify 1) channel quality reporting and 2) signaling to indicate on a non-anchor carrier for paging. 1) is discussed in RRM and it does not affect to UE demodulation performance. 2) is the paging reception in IDLE mode. It does not affect to UE demodulation requirements because RAN4 does not specify the demodulation requirement in IDLE.
· Coexistence with NR
· In this objective, RAN1/RAN2 are going to specify the NB-IoT resource reservation, which is to extend the existing ‘NB-IoT DL subframe’ concept to slot/symbol levels. We don’t think it requires new UE demodulation requirements. 
[bookmark: _GoBack]According to our observation, we don’t see any new features introduced in Rel-16 NB-IoT require UE demodulation requirements. 
Proposal 2: No UE demodulation requirements for Rel-16 NB-IoT WI.
4	Summary
Proposal 1: No BS demodulation requirements for Rel-16 NB-IoT WI.
Proposal 2: No UE demodulation requirements for Rel-16 NB-IoT WI.
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Appendix: Objective of Additional enhancements for NB-IoT
Improved DL transmission efficiency and/or UE power consumption:
· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]
· [bookmark: _Hlk515907437]Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes

Scheduling enhancement:
· Specify scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast [RAN1, RAN2]
· Enhancement of SPS can be discussed.

Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed

Improved multi-carrier operation:
· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2, RAN4]
· Specify support for quality reporting in connected mode for anchor and non-anchor carriers. The quality report is not carried in the physical layer. [RAN1, RAN2, RAN4].
· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

Mobility enhancement:
· Specify power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN [RAN2]

Improved latency:
· Specify support of UE specific DRX and consider expanding the current DRX range [RAN2, SA2, CT1]

[bookmark: _Hlk516692042]Coexistence with NR
· Specify NB-IoT resource reservation for at least FDD/TDD NB-IoT non-anchor carriers, at least in DL, to avoid resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier [RAN1, RAN2].

· For NB-IoT in-band, guard band and standalone operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following: [RAN4]
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands, with higher priority given first to 15kHz and then to 30kHz
· [bookmark: _Hlk522858168]Channel raster, PRB and subcarrier grid alignment between NB-IoT and NR
· Study feasible NB-IoT carrier(s) placement allocation without RF backward compatibility impact and compatible with Rel’13 NB-IoT and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Study if the +6dB downlink RE power boosting can still be allowed for both in-band and guard band operation modes when co-existing with NR
· Synchronization issue between NR and NB-IoT, including timing advance
· Frequency band support in NB-IoT and NR
· Testability applicable to RF
· Coexistence between R15 NR and R13/R14/R15 NB-IoT.
Note: After RAN1 concludes the objective on R16 NB-IoT coexistence aspects, evaluate coexistence between R15 NR and R16 NB-IoT.

Connection to 5GC:
· Specify support for the following features [RAN2, RAN3]
· Support of extended DRX in CM-IDLE
· Support of User Plane CIoT optimization
· Support of EDT for Data over NAS and User Plane CIoT optimization
· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)
· Support of restriction of use of Enhanced Coverage
· Delivery of Expected UE Behaviour information to the RAN
· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC
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