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Proposal of sounding structure in 16m
Dong LI, Hongwei YANG, Keying WU, Xiaolong ZHU
Alcatel-Lucent Shanghai Bell Co., Ltd.

1 Introduction

In the current 16m SDD [1], the PHY structure of the UL sounding channel hasn’t been defined. In this contribution, we proposed a general structure for UL sounding in 16m. The proposed structure is based on the hierarchical structure of the DL/UL physical resource defined in the current SDD.  
2 Proposal of sounding structure in 16m
The UL sounding signals can be transmitted by MS to enable BS to estimate the BS-to-MS channel response under the assumption of reciprocity between UL and DL in TDD. On the one hand, BS can use the estimated channel response to perform DL closed-loop transmission strategies to improve system throughput, coverage and link reliability (e.g., closed-loop precoding in single-BS MIMO and multi-BS MIMO); on the other hand, BS may also use the estimated channel response to schedule users and/or subchannels with better channel quality for UL and DL frequency selective scheduling gain.
To facilitate the BS operations mentioned above (i.e., closed-loop precoding and/or scheduling), it is a desired and reasonable assumption that the UL sounding zone shall apply a PHY structure that is consistent with the DL physical resource structure (i.e., the division of frequency partitions and CRUs/DRUs division per frequency partition) in frequency domain. In the time domain, the UL sounding zone can occupy one or multiple OFDMA symbols within a subframe as instructed by the BS signaling (e.g., occupy the third and/or the fourth OFDMA symbols within one subframe). Based on the current status of the DL PHY resource structure definition, Figure 1 illustrates an example of the UL sounding structure for bandwidth of 5MHz. Note that the mapping from physical to logical resource in this figure is only for illustration as an example. The UL sounding zone allocation is configured through BS control signaling.
UL sounding zone can occupy the whole UL band or only partial of the UL band. For example, in the left figure of sounding structure in Figure 1, UL sounding zone is only allocated at the continuous groups (i.e., CRUs groups) of the two frequency partitions. For another example, in the right figure of sounding structure in Figure 1, the UL sounding zone occupies the whole UL band. The remainder resource units not allocated for uplink sounding can be used for other control or data transmission. That is, for the former case, the UL sounding is multiplexed with other control and data channels through hybrid TDM and FDM; for the latter case, the UL sounding is multiplexed with other control and data channels through TDM. The UL sounding channels for multiple users or multiple antennas per user can be multiplexed through TDM/FDM or CDM within the allocated continuous and/or distributed resource groups in the similar way to that in 16e system. Table 1 illustrates an example of the sounding zone allocation IE.
In order to avoid the negative impact for channel estimation of other MSs that uses the same subframe, it is suggested that sounding signal should skip the pilot subcarriers if they are present. Figure 2 shows further details of RU structure in Figure 1.
Table 1 Example of Sounding_Zone_Allocation_IE()

	Syntax
	Size (bits)
	Notes

	Sounding_Zone_Allocation_IE() {
	
	

	…
	
	

	  Subframe offset
	2[a]
	Relevant to the first UL subframe, starting from 0

	  Number of subframes
	2
	Number of subframes allocated for sounding

	  for (i=1:Number of subframes) {
	
	

	    Number of OFDMA symbols, Nsym
	1
	0: the third OFDM symbol is allocated for sounding; 1: the third and fourth OFDM symbols are allocated for sounding

	    Frequency partition bitmap
	4[b]
	1: sounding allocation in the corresponding frequency partition; 0: No sounding allocation in the corresponding frequency partition

	For those frequency partitions set to 1{
	
	

	Continuous/distributed flag
	2
	00: all the resource within this frequency partition allocated for sounding; 
01: only the localized resource units within this frequency partition allocated for sounding
10: only the distributed resource units within this frequency partition allocated for sounding
11: Reserved

	}
	
	

	}
	
	

	…
	
	

	}
	
	


	[a] it is assumed that the maximum UL subframe is 4.

	[b] The bit size depends on the maximum number of frequency partitions within the bandwidth
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Figure 1 Example of the UL sounding structure 
(The example of DL/UL PHY resource mapping is taken from Figure 400 of [2])
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Figure 2 Detailed structure of one RU in Figure 1
(It is assumed two OFDM symbols are used for sounding, i.e., Nsym is set to 1 in Table 1. Two pilot streams are assumed for continuous resource group in this figure)
3. Proposed SDD text

------------------------------------------- Start of Proposed SDD Text --------------------------------------------------------

11.9.2.3 UL Sounding Channel

11.9.2.3.4 PHY structure
Sounding from single or multiple antennas and multiple users are supported to provide MIMO channel information for DL transmission. Power allocation, sounding sequence design and mapping to subcarriers is TBD. The UL sounding can occupy the contiguous and/or distributed RU groups of part or all frequency partitions in frequency and the third and/or the fourth OFDMA symbols within the subframe in time.
------------------------------------------- End of Proposed SDD Text --------------------------------------------------------
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