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1 Introduction
This document provides the text proposal related to applying Grant-Free Multiple Access (GFMA) for the uplink transmission of Narrowband M2M (NB M2M) solution [1]. Detailed discussions and analysis of the GFMA can be found in [2].
2 Proposed Text for the TR
	First Change


7.1
Narrow Band M2M (NB M2M)

7.1.1
General
[details omitted]
7.1.2
Downlink physical layer design

[details omitted]
7.1.3
Uplink physical layer design

[details omitted]
7.1.4.4
Scheduling
7.1.4.4.1
General

Base stations transmit System Information (SI) on dedicated channels that are reserved for this purpose (PBSCH and EPBCH). This enables the MS to find the base station. The SI contains the super frame number.

The SI contains identification information for the base station and network as well as timing and channel information for the Downlink Control Information (DCI). Figure 7.1.4.4-1 shows the relationship between SIBs and DCIs.
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Figure 7.1.4.4-1:  SI/DCI Relationship

DCIs are periodically transmitted on a PDSCH channel and contain scheduling information.  The interval between the DCIs is configured in the SI. DCIs provide uplink and downlink allocations, acknowledge uplink messages, and configure the random access resources.  An allocation is a physical resource on the PBSCH or PUSCH channels.  A downlink or uplink allocation description in a DCI defines the start time, length, MCS, and the physical channel for the resource. MSs receive DCIs on a particular PDSCH channel when they are not otherwise transmitting or receiving. Uplink and downlink transmissions on other physical channels can overlap with DCIs in time.

Figure 7.1.4.4.2 is an example of scheduling for a MS.
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Figure 7.1.4.4-2: Example Scheduling

In Figure 7.1.4.4-2, a MS receives the SI. The SI provides details of a DCI for the MS (1). The MS then receives the DCI, which provides the timing and channel for a downlink (DL1 (2)) and an uplink (UL1 (3)) allocations. The MS then receives DL1 and transmits UL1. UL1 contains the acknowledgement information for the burst received in DL1.

The MS then receives DCI3. DCI3 provides acknowledgement information for the burst transmitted by the MS in UL1. It also provides timing and channel information for DL2 (4) and UL2 (5). The MS will then transmit a burst in UL2. This transmission includes acknowledgement information for the burst received in DL2.

MSs are able to request resource from a base station by sending a resource request on the random access channel (RACH). The details of the RACH (its physical channel and timing information) are carried in the DCIs. Once a MS has requested resource via the RACH, the base station will attempt to allocate resources in a subsequent DCI.
A potential approach to reduce latency is to support uplink transmission without explicit request-grant procedure allowing non-orthogonal multiple access.
	End of Changes
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