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1. Overall Description:

RAN1 has further discussed NB-IoT, and would like to respectfully inform RAN2 of the following agreements and working assumptions. Note that agreements have also been reached with RRC impact, which will be provided later in a separate LS.
1.1 UE category
· The DL NB-IoT UE category has total number of soft channel bits = 2112 bits.
1.2 Valid/invalid subframes

Agreement:

· Confirm that the invalid subframes indicated in NB-SIB1 for the anchor carrier are also invalid for POs

· Valid subframe configuration

· Valid subframe configuration are optionally bit-map configured over 10ms or 40ms for inband and 10ms for standalone/guardband by NB-SIB1.

· NOTE: For standalone/guardband this optional signaling may be useful for future coexistence
· In the subframes that contain PSS/SSS/PBCH/NB-SIB1 in the carrier that contain PSS/SSS/PBCH/NB-SIB1

· these subframes are invalid subframes i.e. to postpone the transmission regardless of the signalling.

· For the remaining subframes,

· If no bit-map is provided, these subframes are valid subframes

· Otherwise, to follow the signalling.
· For inband

· NB-IoT UE do not know about MBSFN subframes; they are transparent to the NB-IoT UE. 

· The UE may assume the same assumptions on legacy CRS in all valid subframes for inband

· It is up to the network to decide whether MBSFN subframes are configured as valid or invalid. 
· For valid subframe configurations for multi-PRB 
· One bit-map for the PRB with NBPSS/NBSSS/SIB1 in SIB1

· RAN2 can decide of one or both of:

· An additional bit-map for other PRB may be provided with dedicated signaling

· Additional bit-map(s) for other PRBs within SIB

· Up to RAN2 if this is per operation mode or across operation modes
1.3 NB-PDSCH

Agreements: 

· Repetitions can be applied to any supported MCS by NB-IoT
· The predefined set of NB-PDSCH numbers of repetitions of the allocated subframes (i.e. NSF) is {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}.

· 4 bits in DCI (for both normal and paging NB-PDSCH) indicate one value in the above set

1.4 NB-PUSCH

Agreements:

· The predefined set of NB-PUSCH numbers of repetitions of the allocated RUs is 
{1, 2, 4, 8, 16, 32, 64, 128}.

· 3 bits in DCI indicate one value in the above set

1.5 DL transmission gap

Agreement:

· Single gap configuration is defined for NB-IoT downlink transmission.
· There can be one gap configuration for the PRB with NBPSS/NBSSS/SIB1, and with multi-PRB one optional.
L1 parameters related to DL gaps are provided in the LS on L1 parameters.
1.6 Random access

For NB-PDCCH order, the starting number of NPRACH repetitions is included in the DCI.
Agreement on the UL grant in RAR:
· DELTA_PREAMBLE is set to 0

UL grant in RAR contains 20 bits as the following:

· UL subcarrier spacing: 3.75 kHz or 15 kHz (1 bit)

· Msg3 subcarrier allocation: 6 bits
· MCS/TBS: 3 bits. Use 3 states to indicate the 3 options for TBS = 88 bits from agreed NB-PUSCH MCS/TBS tables. Reserve the other states for future.

· 000 is pi/2 BPSK for single-tone and QPSK for multi-tone, N_RU=4

· 001 is pi/4 QPSK for single-tone and QPSK for multi-tone, N_RU=3

· 010 is pi/4 QPSK for single-tone and QPSK for multi-tone, N_RU=1

· Others are reserved

· Scheduling delay: 2 bits
· Msg3 repetition number: 3 bits 
· Padding: 5 bits
· Padding bits are up to RAN2 when specifying RAR 
1.7 Miscellaneous signalling

Agreements: 
· There is no NB-IoT signaling of LTE CSI-RS or PRS.

2. Actions:

RAN1 respectfully asks RAN2 to take the above into account in their work on NB-IoT.
RAN1 respectfully asks RAN2 to inform RAN1 their decision on Section 1.2 signaling.
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