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NB M2M - Basic Introduction of Channel Mapping for MAC Layer
Introduction
The typical functionalities of MAC layer for Cellular IoT were introduced in GERAN#63 [1]. This paper introduces the channel mapping function of MAC layer.
MAC functionality overview
From the view of sourcing companies, the basic functions should be provided by MAC layer as follows:
-	Mapping between logical channels and transport channels to support multiplexing;
-	Scheduling mechanism to support flexible resource utilization [2];
-	Segmentation and re-assembly of upper layer PDU [3];
-	Data transmission and re-transmission mechanism [4];
-	Random access for data transmission [5].
This paper is to introduce channel mapping as this is the basic function for the whole MAC layer design, other functions will be discussed as seen in the references.
Channel mapping
Channel mapping for S1-based architecture
As the S1 interface is connection oriented, the PDCP and RRC layer have to be maintained to support S1 interface without modifications on MME side. In this case, the channel mapping would have three layers as shown in Figure 1.
The uplink mapping is shown as red lines, and the downlink mapping is shown as blue lines. Most channels would have mapping on each layer with the only exception on RACH channel, as random access procedure is terminated in MAC layer.



Figure 1. Channel mapping for S1-based architecture
In the above figure, there are three types of channels as explained below:
· physical channels
The physical channels are listed in Table 1. Each physical channel type is defined by different requirement of physical layer performance.
Table 1. Physical channels
	PHY channel name
	Acronym
	Downlink
	Uplink
	Description

	Physical Uplink Shared Channel
	PUSCH
	
	X
	uplink data and uplink control signalling are carried

	Physical Downlink Shared Channel
	PDSCH
	X
	
	downlink data and downlink control signalling are carried

	Physical Broadcast and Synchronization Channel
	PBSCH
	X
	
	system information and synchronization information are carried

	Physical Broadcast Channel
	PBCH
	X
	
	only system information is carried


· transport channels
The transport channels are listed in Table 2. Each transport channel type is defined by the transport manner on radio interface.






Table 2. Transport channels
	Transport channel name
	Acronym
	Downlink
	Uplink
	Description

	Broadcast Channel
	BCH
	X
	
	Basic system information is carried

	Extend Broadcast Channel
	E-BCH
	X
	
	Other system information are carried

	Downlink Shared Channel
	DL-SCH
	X
	
	Downlink data and control message are carried

	Paging Channel
	PCH
	X
	
	Paging messages are carried

	Uplink Shared Channel
	UL-SCH
	
	X
	Uplink data and control message are carried

	[bookmark: _GoBack]Random Access Channel
	RACH
	
	X
	Random access message is carried


· logical channels
The MAC layer provides data transfer services on logical channels. Each logical channel type is defined by what type of information is transferred. 
The logical channels are listed in Table 3.
Table 3. Logical channels
	Logical channel name
	Acronym
	Control channel
	Traffic channel
	Description

	Broadcast Control Channel
	BCCH
	X
	
	System information is carried

	Paging Control Channel
	PCCH
	X
	
	Paging message is carried

	Common Control Channel
	CCCH
	X
	
	RRC signalling on SRB0 is carried [6]

	Dedicated Control Channel
	DCCH
	X
	
	RRC signalling on SRB1 and SRB2 are carried [6]

	Dedicated Traffic Channel
	DTCH
	
	X
	User data is carried



Proposal 1: It is proposed to adopt the channel mapping of MAC layer for S1-based architecture into the TR.
3.2 Channel mapping for Gb-based architecture
As the Gb-based interface is connectionless, it is natural that functions would terminate at MAC layer. Therefore there is no need to have additional logical channels. The specific channel mapping is shown in Figure 2.


Figure 2. Channel mapping for Gb-based architecture
The definitions of the channels are the same as in Sec 3.1. 
Proposal 2: It is proposed to adopt the channel mapping for Gb-based architecture into the TR.
Conclusion
In order to support data transmission on radio interface, mapping of different channels is designed in NB M2M solution. It is proposed to agree proposal 1 and proposal 2.
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