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pCR TR 45.820 NB M2M – Coverage Class Updates for Paging
1 Introduction
This document provides updates to TR 45.820 for the MS reporting coverage class updates discussed in [1].
2 Proposed text for the TR
	First change


7.1.5.3.3
Coverage class notification
When an MS is attempting system access in a cell it uses the RACH with Random Number procedure using RACH allocations scheduled by the base station.  The MS identity is passed to the base station in the first uplink transmission.

While the MS is in Connected Mode it can use the RACH with C-RNTI procedure to signal coverage class change. The base station can determine the MS identify from the C-RNTI value used in the RACH procedure, including when it was assigned to the MS in a different coverage class in the same cell.
The base station schedules RACH resources for each coverage class via DCIs and system information. From the selected RACH resource allocation used for RACH with Random Number or RACH with C-RNTI procedure and the MS identity the base station is notified of the chosen coverage class for a specific MS.



	End of first change


	Second change


7.1.5.3.4
Coverage class adaptation


The MS will adapt its coverage class according to changes in its downlink signal quality.  When the MS detects that its coverage class is improving or deteriorating it should be signalled to the base station. 

The impact of the change in coverage class is different depending upon whether the coverage class is improving or deteriorating.  If the new coverage class requires greater coverage extension then reception in the previous coverage class may no longer be possible.  If the new coverage class requires less coverage extension then reception in the previous coverage class will be possible, but it may consume power on the MS and physical resources than the new coverage class.

To avoid too frequent MS signalling of coverage class change, which would happen typically (e.g. in mobility situation) and would cause additional power consumption on the MS and additional signalling load to the base station and core network, two possible approaches are identified as follows:  
· Use hysteresis, i.e. slow down updating the coverage class, where  the hysteresis method can be different for improving and deteriorating coverage class notifications as the impact of the change of coverage class is different depending upon whether it is improving or deteriorating; or
· Fix the coverage class to the one corresponding to cell edge, if the monitored coverage class changes too frequently. Otherwise, coverage class notification takes place when the coverage class improves or deteriorates. 
When a MS is in Idle Mode it wakes periodically to receive paging. The MS can use this wake time to determine whether its coverage class has changed. The MS does not need to wake between paging occasions only to check whether its coverage class has changed.

While in Connected Mode a MS periodically decodes DCIs at the current coverage class to determine if there is scheduling information addressed to it and will typically use the following method to determine whether there has been any change in coverage class:
1> if the DCI decoding is successful:

2> if the DCI is addressed to the MS:

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 MS enters the cell (re)selection procedure

3> else
4> the MS 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 7.1.5.3-2.
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Figure 7.1.5.3-2: Diagram of coverage class adaptation

	End of second change
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