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1. Introduction
This contribution proposes the text changes to the BS power management defined in draft AWD document in response to the IEEE 802.16 Working Group Call for Contributions on IEEE Project P802.16q Multi-tier Networks (IEEE 802.16-13-0108-01-000q).
In Duty-cycle mode, a BS periodically configures radio frames to active periods and inactive periods for any time interval. According to the draft AWD, the BS disables its air interface in inactive period, but it operates normally in active period. 
When an MS tries to search neighbor BS in Duty-cycle mode, it should be considered for the performance improvement of channel measurements using reference signal such as frame preamble for mobility support as well as general channel measurement, by the following reason.
· For support MS mobility, DL control signals such as preamble may be needed to assist any MS to enter the cell or try to perform measurement for cell search, although there is no the traffic load or there are few attached MSs. An MS may access randomly or liberally the various small cells including macro for any purpose and at any time. However, if the BS is in progress of inactive period turning off the power of BS transceiver devices, the MS may not fast or wholly migrate into the cell. Then the MS may miss the opportunity to improve its throughput or not access directly the BS in the time interval of duty-cycle mode.
After scanning neighbor cell, the MS reports the scanning results to its serving BS with channel measurement metric, such as RSSI mean and CINR mean, for neighbor BSs. If the MS scans the neighbor BS at work on Duty-cycle mode, it may get and report inaccurate measurement results to the serving BS due to the inactive period without frame preamble. So, for improving the performance of the channel measurement and cell search, it is needed to activate at least frame preamble in inactive period.
This contribution proposes frame preamble as reference signal for the channel quality measurement in Duty-cycle mode operation.
2. References
[1] [bookmark: _Ref223796228][bookmark: _Ref349561577]IEEE 802.16-13-0026-01-000q, IEEE P802.16q, Part 16: Air Interface for Broadband Wireless Access Systems: Amendment for Multi-tier Networks, May 21, 2013
3. Proposed Texts on IEEE 802.16q AWD
[Added texts and figures marked in blue font with underline and removed texts and figures marked in red font with strikeout]
------------------------------------------- Start of Proposed Text Changes --------------------------------------------
 [Remedy #1: Adopt the following modification text in line 6 on page 22 subclause 17.4.2 in draft AWD [1] ]
17.4.2 Duty-cycled Mode
Besides the normal operation mode, BSs may support duty-cycled mode to reduce interference to neighbor cells and to conserve its power consumption. Duty-cycled mode is a BS operation mode in which a BS disables its air interface periodically and consists of active periods and inactive periods. The BS disables its air interface except frame preamble during inactive period in a DL frame or DL subframe, but it normally operates during active period. Figure 17-x depicts an example of of frame structure in Duty-cycle mode.
[image: ]
Figure 17.x Example of frame structure in Duty-cycle mode

The support of duty-cycled mode is negotiated during the BS initialization and configuration. Duty-cycled mode can be activated through negotiation between the BS and NCMS when the BS is in normal operation mode.
When duty-cycled mode is active for the BS, the BS shall be in either active period or inactive period. During an active period, the BS becomes active on the air interface for activities such as paging, transmitting system information, ranging, or data traffic transmission. During an inactive period, the BS does not transmit anything on the air interface except frame preamble and may power down one or more physical operation components after first symbol occupied by preamble or perform other activities such as synchronization with the overlay macro BS or measurement of the interference from neighbor cells.
The base station in the Duty-cycled mode goes into the inactive period when all of its associated mobile sta- tions are in unavailability interval. The inactive period of the base station shall be informed to the mobile stations to prevent UL attempts of mobile stations during inactive period of the base station. The MS shall perform channel measurements using only frame preamble for the REP-RSP message or fast-feedback (CQICH) channel in a frame in which the inactive period is applied.
The base station in the Duty-cycled mode goes into the inactive period when all of its associated mobile stations are in unavailability interval. The inactive period of the base station shall be informed to the mobile stations to prevent UL attempts of mobile stations during inactive period of the base station.
To increase the inactive period of the base station (i.e. a common unavailability interval of mobile stations), base station may adjust the configurations of Sleep mode (i.e. start frame number, window sizes, etc.) of associated mobile stations.
A BS in inactive period shall support an available interval of a paging cycle if it supports idle mode operation.
…
------------------------------------------- End of Proposed Text Changes --------------------------------------------
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