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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RP-191829 contains the moderator’s summary and proposals resulting from Phase 1 of the RAN_DRAFTS reflector email discussion on Rel-17 enhancements to NB-IoT and LTE-MTC ([NB-IoT_eMTC_enh]).
This document tentatively identifies where a proposal is expected to have impact to TSG SA or TSG CT, were it approved for Rel-17 work in RAN.
NB-IoT impacts to SA and CT
	Area
	Develop into a Rel-17 WI objective until RAN#86
	Do not consider further for Rel-17
	More demonstration of technical merits needed during Phase 2

	Scheduling and latency enhancements
	Reduced paging cycle
· CT impact: Signaling of DRX parameters wanted by the UE
· SA impact: MME/NAS and paging strategy.

	Additional NPDCCH period offsets and k0 values for NPDSCH
Dynamic indication of ACK/NACK repetition number
Multi-TB scheduling for 1 HARQ process
Enhancement to invalid subframe configuration (but check Rel-16 outcome after November WG meetings)
SI change notification and acquisition in connected mode
	(None yet)

	Peak data rate enhancements

	Introduce 16-QAM UL/DL
Support of wider bandwidth/multiple NB-IoT carriers
	Introduce 64-QAM UL/DL
Introduction of 4 HARQ processes 
Enhancement for high code rate repetition
	(None yet)

	Interference and load management

	Introduce Transmit Power Control command in DCI
	Improve NPRACH opportunity distribution in time domain
Random access carrier selection improvement Paging carrier optimizations

	Prevent NPRACH coverage level ramping in high NRSRP

DL power allocation for NPDCCH, NPDSCH
Introduce PHR in connected mode


	Power consumption reduction
(*): Proposed after many companies already responded.
	Very low UE  power class, e.g. 0 dBm

	Differentiate between escalated and non-escalated paging
· SA and CT impact: MME/NAS. Paging strategy and differentiation awareness in CN
Relaxed NWUS monitoring requirements
· SA impact: NWUS awareness in CN for the assistance information provision.
Power consumption reduction for multicast
· SA impact: Related with the architecture level solution for multicast
	Relaxed paging monitoring(*)
· CT impact: Signalling capability
· SA impact: Paging strategy
Additional NRS, at least for in-band operation mode(*)
Early UL termination for HD-FDD(*)


	Relaying (and common with LTE-MTC)
	Develop IoT relaying into Rel-17 WI or SI objective(s) until RAN#86.
· CT impact: TS 24.501 does not contain relaying for 5GS.
· SA impact: Requirements; Architecture support.
	N/A
	Discuss until RAN#86 if selection(s) among the types of relays can be made.


	Mobility enhancements
	(None yet)

	Enhancements to intra-RAT mobility triggers and measurements
Inter-RAT mobility NB-IoT to/from NR
· CT impact: Possibly need NAS protocol changes due to inter-RAT mobility between IoT radio enablers.
· SA impact: Coordination needed with SA2.
	Reduced reading of neighbor cells’ SI


	Further improved multi-carrier operation

	Frequency hopping between NB-IoT carriers
Coverage level or service association to NB-IoT carrier
· SA and CT impact: MME may need to be aware of this.

	Non-anchor carrier with configurable NRS pattern
Support no gap between anchor and non-anchor carrier in standalone operation mode
Synchronization/System Information on non-anchor carriers
Cross-carrier scheduling
	(None yet)

	NB-IoT working with NR/5GC

	Multicast/broadcast with connection to 5GC
· CT impact: NAS impacts possible depending on whether SA2 work has NAS impacts.
· SA impact: SA2 work for 5GC to support MC/BC. SA2 SID ongoing.
	(None yet)
	UE switching between NB-IoT and NR procedures (proposal needs clarification)
· SA impact: Possibly SA2 mobility-related procedures.

	Others
	NB-IoT via satellite (also discuss if this is WI, SI, or NTN WI objective)
· CT impact: Possible introduction of new radio bearer enabler for NAS protocols and related details.
· SA impact. NTN SID ongoing, architecture level support needed.
Finer-grained channel quality reporting in normal coverage
	Small message transmission to groups of UEs
· CT impact: CN likely to be impacted.
· SA impact: Architecture impact.
Application layer response enhancement
· CT impact: CN likely to be impacted.
· SA impact: Architecture impact.
	NB-IoT within smartphones
Enhancements to asynchronous shared PUR (pre-configured uplink resources) – but wait until Rel-16 WI has progressed further
Support of private networks




3 LTE-MTC impacts to SA and CT
	Area
	Develop into a Rel-17 WI objective until RAN#86
	Do not consider further for Rel-17
	More demonstration of technical merits needed during Phase 2

	Scheduling and latency enhancements

	(None yet)

	Additional MPDCCH period offsets
Higher PDSCH code rates in 1-6 PRBs
Same-subframe scheduling in bundling
SI change notification and acquisition in connected mode
Further enhancement of Multiple-TB scheduling (but check Rel-16 outcome after November WG meetings)
Smaller Idle DRX values
	(None yet)


	Interference and load management

	(None yet)

	Prevent PRACH coverage level ramping in high RSRP
Improve PRACH opportunity distribution in time domain
	(None yet)


	Power consumption reduction
See section 3.3 of 
RP- 191829 for a number of late proposals after many companies already commented
	(None yet)

	Relaxed MWUS monitoring requirements
· SA impact: NWUS awareness in CN for the assistance information provision.
Power consumption reduction for multicast
· SA impact: related with the architecture level solution for multicast
	Differentiate between escalated and non-escalated paging
· SA impact: Paging strategy and differentiation awareness in CN
Power consumption reduction for positioning

	Relaying
	In common  with NB-IoT

	Mobility enhancements
	(None yet)
	(None yet)

	Inter-RAT mobility LTE-MTC to/from NR
· CT impact: Possibly need NAS protocol changes due to inter-RAT mobility between IoT radio enablers.
· SA impact: Coordination needed with SA2.

	LTE-MTC working with NR/5GC

	Multicast/broadcast with connection to 5GC
· CT impact: NAS impacts possible depending on whether SA2 work has NAS impacts.
· SA impact: SA2 work for 5GC to support MC/BC. SA2 SID ongoing.
	LTE-MTC – NR coexistence in a PRB (but check Rel-16 outcome after Rel-16 WG meetings)
	(None yet)


	Others
	Enhancements to asynchronous shared PUR (pre-configured uplink resources) – but wait until Rel-16 WI has progressed further
Transmit power boosting above power class maximum
LTE-MTC via satellite (also discuss if this is WI, SI, or NTN WI objective)
· CT impact: Possible introduction of new radio bearer enabler for NAS protocols and related details.
· SA impact. NTN SID ongoing, architecture level support needed.
	LTE-MTC within smartphones (already supported) 
Application-layer response enhancement
· CT impact: CN likely to be impacted.
· SA impact: Architecture impact.
	(None yet)



Conclusions
[bookmark: _GoBack]TSG SA and TSG CT are tentatively alerted to potential impacts in their domain from work under consideration in TSG RAN for inclusion in Rel-17 NB-IoT and LTE-MTC enhancements.
