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1. Introduction

In RAN1#80bis meeting, the following agreements and observations for MTC SIB transmissions have been captured.

Agreements:

· Scheduling information for “MTC SIB1” (time, frequency and MCS/TBS) is derived from PCID and/or MIB and/or fixed/predefined in spec
· FFS: Impacts of MBSFN subframes, TDD configuration and PBCH repetition on possible time resources for “MTC SIB1”

· Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from “MTC SIB1” and/or fixed/predefined in spec
Observations:

· Frequency hopping can be used to reduce the number of repetitions

· The number of repetitions required at 1% BLER target at -14.3 dB SNR (MCL of 155.7dB) can be very high

· Approximately 350 repetitions are needed for frequency hopping case and approximately 600 repetitions are needed for non-frequency hopping case

· Note that these results might be optimistic, and more practical assumptions would be needed to achieve more realistic number of repetitions

In this contribution, we provide our views on MTC SIB transmissions.

2. Views on design of MTC SIB transmissions
According to TS36.331, SIB1 uses a fixed time schedule with a periodicity of 8 radio frames starting from SFN 0 and repetitions are scheduled in all other radio frames which SFN mod 2=0. For SIB1 transmission, subframe # 5 is used, and DCI format 1A or 1C are used for signalling frequency resource assignment and MCS for dynamic scheduling. Mapping of SIBs to SI messages is flexibly configurable in SIB1, with restrictions that: each SIB is contained only in a single SI message, only SIBs having the same scheduling requirement (periodicity) can be mapped to the same SI message. There may be multiple SI messages transmitted with the same periodicity. The SI messages are transmitted within periodically occurring time domain windows (referred to as SI-windows) using dynamic scheduling. Each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap.
For MTC SIB transmissions, first of all, the number of PRB pairs should be fixed to the maximum UE bandwidth of 6 PRBs. For LC MTC UE even in normal coverage, SIB repetition needs to be applied, and repetitions with fixed 6 PRBs will minimize the required repetition numbers or the MTC SIB acquisition time.

Proposal 1: For MTC SIB transmissions, the number of PRB pairs shall be fixed to 6 PRBs.
For MTC SIB1, a fixed time and frequency schedule can be used to eliminate signalling overhead of time and frequency resource assignment. For time resource, a periodicity with fixed number of radio frames and fixed subframe(s) within a period should be defined in the specification considering trade-off between acquisition time and spectrum efficiency. Furthermore, since SI may be transmitted a number of times with the same content within a SI modification period, LC MTC UE can accumulate every MTC SIB1 transmissions within a modification period. For frequency resource, using central 6 PRBs could simplify the MTC SIB1 acquisition.
Proposal 2: MTC SIB1 uses a fixed time and frequency scheduling assignment.
For TBS of MTC SIB1, Signaling using MIB spare bits or blind decoding can be considered for MTC SIB1 acquisition. Reducing the number of candidate TB sizes will minimize usage of spare bits of MIB or reduce the number of blind decoding trials. Furthermore, it is more beneficial to design MTC SIB1 with a fixed single TBS while preventing a field of optional presence, having the field with a default value or defining the field in other MTC SIBs. However, RAN2 intends to maintain the flexibility similar to the one offered by the current SIB concept, and the number of required candidate TB sizes of MTC SIB1 is purely dependent on RAN2 discussions.
Proposal 3: Scheduling information of TBS should be discussed after RAN2 discussion on MTC SIB1.

MTC SIB1 can provide scheduling information of subsequent MTC SI messages. For time scheduling information, it is preferred to reuse current SI-window concept. It seems that a SI-window reserves a certain number of subframes or radio frames to transmit SIs with a configurable periodicity. If a single MTC SIB will be transmitted within a SI-window, the reserved time resources can only be used to transmit the MTC SIB with repetitions except the periodic transmission of MIB and MTC SIB1. Also, network can configure the number of MTC SIB repetitions with the SI-window length. For TBS and frequency scheduling information, it is required to define new IEs in MTC SIB1 instead of DCI. 

Proposal 4: Scheduling information for subsequent “MTC SIs” (time, frequency and MCS/TBS) is derived from MTC SIB.
3. Conclusions

In this contribution, we make the following proposals:
Proposal 1: For MTC SIB transmissions, the number of PRB pairs shall be fixed to 6 PRBs.
Proposal 2: MTC SIB1 uses a fixed time and frequency scheduling assignment.

Proposal 3: Scheduling information of TBS should be discussed after RAN2 discussion on MTC SIB1.

Proposal 4: Scheduling information for subsequent “MTC Sis” is derived from “MTC SIB1”.
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