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1 Introduction
Channel-dependent scheduling is beneficial to increase system throughput. The broadband pilot channel for channel-quality measurement is needed to obtain such scheduling gain. This can be achieved by CDM or FDM pilot, but in case of localized data transmission a broadband pilot for both coherent detection and channel-quality measurement is consumptive and no benefit for coherent detection for decentralizing pilot power. If we use two pilots simultaneously and each pilot for different purpose, only TDM structure is available since CDM and FDM will increase PAPR. 
Considering the case of TDM between the two pilots, the multiplexing from different UEs can be realized respectively. In this contribution we give our concern on uplink reference signal structure and provide TP. The structure is based on simulation results from two contributions [1] [2]. In [1], we pointed that the pilot for coherent detection transmitted on a fraction of the sub-carriers leads to very little performance penalty compared to on total sub-carriers. In [2] we explore the impacts of FDM pilot density on coherent detection and channel dependent scheduling.
2 Reference Signals Channel Multiplexing and Structure
As showed in [2], the structure of 1/2+1/2 pilots offers much better BLER performance than 1+1/N pilots with less pilot sub-carriers consumption. In addition, the density of pilot has some impacts on CQ estimation, but the system throughput seems not sensitive to the CQ estimation error. Therefore we propose the following scheme for reference signals:
The frequency resources in short blocks are divided into two comb-shaped sub-carrier sets. One set is fixed to act as reference signal channel for data coherent detection and the other is used as reference signal channel for channel-quality measurement. The complementary set can be further decomposed into sparser comb-shaped sub-carrier sub-sets to provide channel quality measure for multiple UEs. The key features of this scheme are:

· Different sub-carrier density can be used for different requirement of reference signals. The coherent detection reference signal channel is allocated with denser frequency resources, offering much more precise channel estimation, while the channel-quality measurement reference signal channels occupy sparser sub-carriers, offering more opportunities for coarse broadband channel quality measurement. 
· Different bandwidth can be used for different purposes of reference signals. The reference signal channels for channel-quality measurement extend the whole bandwidth, while those for coherent detection can just occupy the same spectrum as the associated data transmission bandwidth.
As to the first feature, if the reference signals occupy the equal-density sub-carriers, either the reference signal channel  offers less opportunities for channel quality measurement just to meet the density requirement for detection, or the reference signal channel cannot give sufficient channel estimation performance for detection  just to provide more opportunities for broadband channel-quality measurement. Sparser comb-shaped spectrum for channel-quality measurement can meet both requirements. Of course, the frequency density of reference signal channels for channel quality measurement should offer sufficient SIR estimation performance for scheduling. 
Figure 1 depicts an example. All spectrum of one reference signal is decomposed into 2 comb-shaped spectrums. The yellow one is used as coherent detection reference signal channel, and it is divided into 3 subsections according to scheduled data bandwidth. The white comb-shaped spectrum is used as channel-quality measurement reference signal channel. It is further decomposed into 2 sparser comb-shape spectra, as showed the pink one and the green one. Each of the channel-quality measurement reference signal channels extends to the whole bandwidth.
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Figure 1. Reference signals for coherent detection and for channel-quality measurement  
In order to maintain the single carrier property, if a UE is scheduled currently, it only transmits distributed reference signal confined within the same bandwidth as the data transmission and does not transmit broadband reference signal for uplink channel measurement simultaneously. If we exploit the above structure in both short blocks within a sub-frame, the scheduled UEs in current sub-frame may have no resource for broadband channel-quality measurement; therefore they need transmit their reference signals for channel-quality measurement within another sub-frame when it is not scheduled.
3 Conclusion
Different frequency density and bandwidth can be allocated for the two different purposes of the reference signals as follows: 
·  offering different precision of channel estimation for coherent detection and channel-quality measurement, 
·  providing opportunities for more UEs to do broadband channel-quality measurement.
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9.1.1.2.1
Uplink reference-signal structure
……
Orthogonality between uplink reference signals can be achieved using the following methods: 

· By transmitting each uplink reference signal across a distinct set of sub-carriers, as in “Figure 9.1.1.2.2-2 left.” This solution achieves “signal orthogonality in the frequency domain” and applies to both localized and distributed reference-signal structures. When multiple UEs are scheduled by FDM in the same TTI, their distributed reference signals can be segmented within the frequency band allocated to that UE from the same pre-defined “comb finger” set to enable coherent detection of the data. The complementary “comb finger” set(s) can be further decomposed into multiple sparser sub-sets of equidistant sub-carriers. Each sparser sub-set can be used as reference signal of some other no-scheduled UEs in current TTI for channel-quality measurement.
· By constructing reference signals that are orthogonal in the “code domain”, with the signals transmitted across a common set of sub-carriers (example with contiguous sub carriers in Figure 9.1.1.2.2-2 right). As an example, individual reference signals may be distinguished by a specific cyclic shift of a single CAZAC sequence.

· Orthogonality in the time domain

· A combination of the methods above

……
---------------------------------end of Text Proposal-------------------------------------------













































































































































