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1 WID objective

	A-1. Further latency and power consumption reduction

· Power consumption reduction for physical channels

· Study and, if found beneficial, support UL/DL semi-persistent scheduling [RAN2, RAN1, RAN4]


2 Background
RAN1 have made agreements as follows on SPS:
	Agreements in RAN1#90
· If SPS is supported in NB-IoT, at least the following physical layer aspects need to be further studied, considering the objective to reduce UE power consumption:

· DCI format(s), size(s), and purpose(s)

· Reduction of NPDCCH monitoring occasions 

· Retransmission scheme(s) for UL and DL.

· Activation/release mechanism(s)

· Issues between SPS and dynamic scheduling

· What baseline should be used to compare SPS to



RAN2 are leading this WI objective, and have made agreements including the following:

	Agreements in RAN2#99bis:
· From R2 perspective it seems feasible to design SPS as an alternative to PUCCH for D-SR (+BSR) in connected mode. However there may be performance differences between SPS and Physical Layer solution, e.g. overhead, which will not be evaluated in R2. 

· R2 leave it to R1 to decide what to do, e.g. whether to develop a physical channel for D-SR, or request R2 to develop a SPS solution for D-SR (+BSR). 

· We support SPS for SC-PTM (note that there would be differences to legacy unicast SPS)


3 Summary of discussion points
3.1 Consideration on specification impacts
Some contributions discussed the potential specification impacts of SPS shown in table 1.
Table 1
	Huawei, HiSilicon
	Proposal 3: For SC-PTM SPS, at least the following aspects with specification impact require study: backward compatibility of monitoring requirements, DCI designs, NPDSCH reception procedures, and higher-layer configuration overhead.

	Ericsson
	Observation 1: Depending on the final design on RAN1, the foreseeable RAN1 impacts if SPS is introduced in NB-IoT limits to the DCI design.

	LGE
	Observation 2: In RAN1 perspective, the following aspects should be discussed regarding SPS support for NB-IoT if SPS is to be supported in Rel-15 NB-IoT.

o
DCI design for SPS activation/release

o
potential reduction of DCI monitoring with SPS operation

	Nokia
	Proposal 3: SPS activation / deactivation is performed using DCI that is scrambled by the SPS-C-RNTI and with certain fields configured to specific values.

	Docomo
	Proposal 2: SPS configuration parameters in feNB-IoT such as SPS C-RNTI, SPS periodicity can be configured via RRC signaling

-
FFS on the other configuration parameters

Proposal 3: SPS activation/deactivation is indicated by DCI scrambled by SPS C-RNTI. 

-
Reuse existing DCI formats in feNB-IoT for the SPS activation/deactivation. 

•
Utilize redundant bit or redundant status to distinguish the SPS activation/deactivation

•
Certain fields can be set as default value for further validation.


Observation 1: RAN1 impacts if SPS is introduced in NB-IoT include DCI design, NPDCCH monitoring requirements, backward compatibility between semi-persistent and dynamic scheduling, and NPDSCH reception procedures.

3.2 SPS for idle mode UEs

SPS is led by RAN2, and RAN2 has an agreement to support SPS for SC-PTM but the detailed SPS solutions for SC-PTM has not been agreed. Some contributions in RAN1 discussed some solutions shown in table 2. 
Table 2
	Ericsson
	Proposal 1: Do not support SPS in DL or UL for NB-IoT for RRC_IDLE UEs in unicast.

	ZTE
	Proposal 1: SPS for SC-MCCH transmission is not considered.
Proposal 2: NPDCCH-less SPS is supported for SC-MTCH transmission.

	Nokia
	Proposal 2: SPS configuration can be supported in both connected mode and for SC-MTCH in idle mode.

	Qualcomm
	Proposal 1: From RAN1 perspective, it is beneficial to support semi-persistent scheduling of reserved NPRACH resources in idle mode, together with “early data” optimizations.

-
Proposal 1a: Semi-persistent scheduling of reserved NPUSCH resources can be considered if problems with initial power control and timing advance can be solved.


Proposal 1: SPS for SC-MCCH is not supported in Rel-15 NB-IoT from RAN1 perspective.

Proposal 2: SPS in DL or UL for RRC_IDLE UEs in unicast is not supported in Rel-15 NB-IoT from RAN1 perspective.
For detailed design of SPS of SC-MTCH, there is no clear direction in the contributions this meeting. RAN2 will discuss further, and RAN1 can re-visit the design after the RAN2 situation is clearer.
3.3 SPS for connected mode UEs
RAN2 has an agreement about SPS for connected mode UEs shown in the below.
	Agreements in RAN2#99bis:
· From R2 perspective it seems feasible to design SPS as an alternative to PUCCH for D-SR (+BSR) in connected mode. However there may be performance differences between SPS and Physical Layer solution, e.g. overhead, which will not be evaluated in R2. 

· R2 leave it to R1 to decide what to do, e.g. whether to develop a physical channel for D-SR, or request R2 to develop a SPS solution for D-SR (+BSR). 


Many companies shared their views on SPS for connected mode UEs shown in table 3.
Table 3
	Huawei
	Observation 2: For BSR transmission, the resource overhead of uplink SPS is higher than that of SR.
Proposal 1: Uplink SPS is not supported for BSR transmission.
Proposal 2: DL SPS in connected mode is not supported.

	Ericsson
	Proposal 2: Consider SPS support with skipUplink for NB-IoT for use with regular BSR as an alternative of dedicated physical layer scheduling request signal.

	Samsung
	Proposal: Support semi-persistent scheduling for both UL and DL. A compact DCI after SPS activation can be considered to reduce power consumption.

	Nokia
	Proposal 2: SPS configuration can be supported in both connected mode and for SC-MTCH in idle mode.

	Docomo
	Proposal 1: SPS should be introduced in feNB-IoT


Proposal 3: 

· Specifications will support UL SPS and dedicated SR for BSR transmission. It is up to NW which, or both, to use in a cell.
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