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Proposed Text for the TR on Coverage Class for NB M2M
1 Introduction

This document provides the text proposal on coverage class for the NB M2M system. Detail discussions on the proposed changes can be found in [1].
2 Proposed text for the TR
	First Change


7. 
Physical layer aspects and radio access protocols for clean slate concepts
[details omitted]
7.1.2
Downlink physical layer design

[details omitted]
7.1.3
Uplink physical layer design

[details omitted]
7.1.4
 Link layer aspects

7.1.4.7 
Coverage class
7.1.4.7.1
Definition of coverage class
Multiple coverage classes are supported to adapt to different path and penetration losses experienced by different MTC devices. This allows MTC devices with better than worst case coupling loss to benefit from improved battery life and lower latency, and also benefits the network in terms of improved capacity. 
A one-to-one mapping is constructed between coverage class and DCI configuration, i.e. each coverage class is associated with one and only one broadcast DCI configuration consisting of DCI MCS, DCI channel index, and DCI interval. The DCI configurations to be supported in a cell are indicated by the information element DCI configuration list contained in the broadcast system information.
Table 7.1.4.7-1 shows an exemplified relationship of coverage class, DCI MCS, DCI channel index, and DCI interval, where three DCI configuration combinations X, Y and Z are configured by the broadcast.

Table 7.1.4.7-1. An example mapping of coverage class and DCI configuration combination X, Y and Z, where Xmcs ≥ Ymcs ≥ Zmcs
	Coverage class index
	DCI MCS index 
	DCI channel index
	DCI interval

	0
	Xmcs
	Xch
	Xinterval

	1
	Ymcs
	Ych
	Yinterval

	2
	Zmcs
	Zch
	Zinterval


The coverage class is indexed in an ascending order with respect to the level of coverage extension, which means that higher coverage class implies greater coverage extension.
7.1.4.7.2
Initial coverage class selection
The MTC device selects an appropriate coverage class for DCI monitoring based on its estimate of downlink signal quality. A typical procedure for the initial coverage class selection is:
Step-1: The MTC device performs measurements on PSS/SSS contained in PBSCH. 
Step-2: The MTC device acquires the DCI configuration (i.e., the association of DCI MCS, DCI channel index and DCI interval) from the information element DCI configuration list carried by the system broadcast information.
Step-3: The MTC device chooses a candidate coverage class as the most probable class based on the downlink measurement results. 
Step-4: The MTC device attempts to decode the DCI bursts corresponding to the candidate coverage class, and then applies the following decision process:
1> if a predefined decoding criterion (e.g., a predefined number of successive successful DCI decodes, or a predefined portion of successful DCI decodes) is met, the candidate coverage class is selected for subsequent communications;  
1> else 
2> if the candidate coverage class index is lower than the highest available value, the MTC device alters the candidate coverage class to a higher index and returns to Step-4. 
2> else the MTC device enters the process of coverage class selection failure (i.e. cell (re)selection is triggered).
An illustration of the initial coverage class selection procedure is shown in Figure 7.1.4.7-1.
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Figure 7.1.4.7-1 An overall diagram of the initial coverage class selection
7.1.4.7.3
Coverage class notification
The MTC device notifies its coverage class selection to the base station prior to communicating with the network. There are two alternative methods for the notification: 
· Option 1: The index of the selected coverage class is conveyed explicitly within the Random Access Request message.
· Option 2: The index of the selected coverage class is implicitly indicated by the RACH resource mapping, or the selected RACH MCS, or a hybrid of resource mapping and MCS. 
7.1.4.7.4
Coverage class adaptation
The MTC device shall adapt its coverage class according to changes in its downlink signal quality. The adaptation to a higher coverage class can be configured by network or originated by MTC device itself. The adaptation to a lower coverage class is preferred to be configured by network. The procedure of the MTC device originated coverage class adaptation is:
The MTC device in connected mode shall periodically decode the DCI at the current coverage class to ascertain if there is scheduling information addressed to it. 
1> if the DCI decoding is successful:
2> if the DCI is addressed to the MTC device:
3> start data transmission process.

2> else 

3> continue the DCI decoding.
1> else 

2> if a certain failure criterion is met (e.g. the number of DCI decoding failures reaches a threshold):
3> if the coverage class already corresponds to the highest index

4> the MTC device enters the cell (re)selection procedure

3> else

4> the MTC device adapts to a more suitable coverage class and proceeds with the DCI decoding at the new coverage class
2> else

3> continue the DCI decoding.
An illustration of the coverage class adaptation in the connected mode is shown in Figure 7.1.4.7-2.
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Figure 7.1.4.7-2 Diagram of coverage class adaptation
	End of Changes
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