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Text proposal for UL sounding in 802.16m amendment
1. Introduction

One simple method of the sounding channel allocation is to allocate it through the whole frequency band, for example, in the first OFDM symbol of a sub-frame. Though simple, this approach doesn’t suite well for the resource allocation scheme, adopted in the 802.16m AWD. With a certain probability a part of time-frequency recourses, reserved in this way for sounding channel, will not be used. In 802.16m physical sub-carriers, grouped into Physical Resource Units (PRUs) are divided into Frequency Partitions (FPs) and further into Contiguous and Distributed Recourse unit groups (CRUs and DRUs). Usage scenarios of those resources are different: the sounding channel may be needed, in one FP or in the CRUs of a FP, but not needed in another FP or in the DRUs of a FP.
2. Partial sounding channel

More efficient method is to allocate the sounding channel according to the uplink/downlink physical structure and depending on a usage scenario of the frequency partitions and CRU/DRU groups. For that purpose the sounding channel may be split into subchannels. The sounding subchannel may be matched to the uplink or downlink physical structure. If it is matched to uplink it occupies a predefined set of subcarriers which are spread across CRU and/or DRU group of an UL frequency partition.  If it is matched to downlink it occupies a set of physical subcarriers in UL subframe which corresponds to a predefined set of subcarriers, spread across CRU and/or DRU group of a DL frequency partition. In this way, the remaining subcarriers in the same OFDMA symbol as the sounding channel could be saved and used for data or control channel.
3. Sounding Channel Allocation Request

Sounding channel allocation request commands AMSs not to transmit on subcarriers allocated for the sounding channel.  For partial sounding channel 2*N bits of the allocation request are used to indicate whether sounding subchannel is allocated in a CRU and/or DRU group of each out of N frequency partition. Yet another bit is used to indicate if sounding channel is matched to uplink or downlink physical structure. 
4. Partial Sounding Channel Matched to Downlink

If the sounding channel allocation request indicates that the partial sounding channel is matched to downlink then AMS uses mapping shown on Figure 1 in order to derive allocation of the sounding channel in uplink sub-frame.
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Figure 1
Text proposal for UL sounding in 802.16m amendment
15.3.9.1.3 Sounding channel
Uplink channel sounding provides the means for the ABS to determine UL channel response for the purpose of UL closed-loop MIMO transmission and UL scheduling. In TDD systems, the ABS can also use the esti​mated UL channel response to perform DL closed-loop transmission to improve system throughput, cover​age and link reliability. In this case ABS can translate the measured UL channel response to an estimated DL channel response when the transmitter and receiver hardware of ABS and AMS are appropriately calibrated.
15.3.9.1.3.1 Sounding PHY structure
The sounding signal occupies a single OFDMA symbol in the UL sub-frame. The sounding symbol in the UL sub-frame is located in the first symbol. Each UL sub-frame can contain only one sounding symbol. Multiple UL subframes in a 5-ms radio frame can be used for sounding. The number of subcarriers for the sounding in a PRU is 18 adjacent subcarriers.
15.3.9.1.3.1 Sounding PHY structure
Sounding Channel: The sounding channel occupies a single OFDMA symbol in the UL sub-frame. The sounding symbol in the UL subframe is located in the first symbol. Each UL subframe can contain only one sounding symbol. Multiple UL subframes in a 5-ms radio frame can be used for sounding. The number of subcarriers for the sounding in a PRU is 18 adjacent subcarriers.

Partial Sounding Channel: alternatively sounding channel can be configured as a Partial Sounding Channel. Each UL subframe can contain only one partial sounding channel. Multiple UL subframes in a 5-ms radio frame can be used for sounding. The Partial Sounding channel consists of sounding subchannels. The sounding subchannel can be configured to match UL or DL resource allocation.

Sounding Subchannel Matched to Uplink: if sounding subchannel is configured to match UL resource allocation it shall occupy the subcarriers in the 1st OFDMA symbol in the LCRU,FPi CRUs and/or LDRU,FPi DRUs in the frequency partition i of the UL subframe.
Sounding Subchannel Matched to Downlink: if sounding subchannel is configured to match DL resource allocation it shall occupy the subcarriers in the 1st OFDMA symbol of the UL subframe corresponding to the LCRU,FPi CRUs and/or LDRU,FPi DRUs in the frequency partition i of  the DL subframe.
