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7.1.5.3.5
1 Introduction
This document provides the text proposal related to the alternative design of uplink frequency hopping for the NB M2M system. Detailed discussions and analysis 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]
7.1.3
Uplink physical layer design

[details omitted]
7.1.3.2
Physical layer procedure

[details omitted]
7.1.3.2.3
Uplink frequency hopping
Uplink frequency hopping, if enabled, is performed over the set of allocated uplink channels for the base station sector. The same basic principles as used for downlink hopping are applied for the uplink. Independent frequency hopping settings (e.g. the frequency hopping interval and the frequency hopping step) are applied for the uplink and downlink, based on separate broadcast information elements within the system information. 
For channel bonding size of 2 and 4, frequency hopping reuses the same hopping scheme as for the non-bonding case, but with particular restrictions imposed on the frequency hopping configuration, as follows:

-  The allocated uplink channels in the base station sector should be evenly distributed into multiple groups such that within each group the uplink channels are contiguous in frequency (consecutively indexed in the frequency hopping scheme). The size of the group should be able to accommodate the bonded channels with configured maximum bonding factor.

-  The index of the starting uplink channel within the set of bonded channels is used to label the corresponding aggregate channel. In this way, the channel derived using the same hopping scheme as used for the non-bonding case can be mapped to the corresponding aggregate channel. 

-  The hopping step should be able to support group hopping of the bonded channels within the allocated channels.
For channel bonding size of 8, it happens that the set of bonded channels is segmented within the allocated uplink channel in the base station sector if the same frequency hopping scheme is used as for channel bonding size of 2 and 4, which results in destroying the single carrier property. In order to preserve the single carrier property with channel bonding size of 8, an additional mirroring pattern is inserted periodically within a frequency hopping cycle. The mirroring pattern performs a mirroring function of the index of channels within the set of the allocated channels in the base station sector. The frequency hopping step and maximum bonding factor can be taken into account in the determination of the appropriate mirroring interval. The mirroring interval is expressed as an integer number of frequency hopping intervals, with a restriction that at least one set of bounded channels with maximum bonding size is not segmented during the mirroring interval. The mirroring interval is configured in the system information.

Given the index of the virtual channel 
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 in a burst transmission, the index of the channel physically occupied at the k-th hopping interval within a frequency hopping cycle is derived according to
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where L is the number of hopping intervals within a frequency hopping cycle, J is the mirroring interval in terms of the number of hopping intervals, and B is the number of bonded channels (B=1 for non-bonding case).
	End of Changes
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