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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. Also at RAN1#42bis meeting we have shown that the pilot for coherent detection transmitted on a fraction of the sub-carriers leads to very little performance penalty [1]. In [2], we also present a multiplexing scheme of reference signal channel to meet both purposes of coherent detection and channel-quality measurement. Based on the consideration in [2], we give a TP for uplink reference signal structure in this document.  
2 Reference Signals Channel Multiplexing and structure
As stated in [2], 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. And this second 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 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 purpose of reference signals. The reference signal channels for channel-quality measurement extend the whole bandwidth, while that 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 compared to that for coherent detection 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. 
The figure below depicts an example. All spectrum of one reference signal is decomposed into 2 comb-shape spectrum. The yellow one is used as coherent detection reference signal channel, and it is divided into 3 subsections according to scheduled data bandwidth. And the white comb-shape 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 the whole bandwidth.
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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, so they can 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, which can offer different precision of channel estimation for coherent detection and channel-quality measurement, and provide opportunities for more UEs to do broadband channel-quality measurement. 
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9.1.1.2.1
Uplink reference-signal structure
……

In case of localized data transmission:

· Localized reference signal occupying the same spectrum as data transmission in both short blocks 

· Distributed reference signal confined within the same bandwidth as the data transmission but occupying a fraction of the data spectrum in both short blocks.  When multiple users’ data are FDMed in the same TTI, their distributed reference signals are derived from the same “comb finger” set.  This configuration can be used, for example, to support multiple antenna transmission from a UE, where different antennas could occupy different sets of “comb fingers”. And the residual frequency resources can be further decomposed into multiple sparser comb-shaped sub-carrier sets. Each sparser sub-carrier set can be used as reference signal of some other UEs for channel-quality measurement.
· Reference signal occupying at least partly different spectrum than data in at least one short block. This allows for channel-quality estimation also for other frequencies than that used for data transmission and, as a consequence, allows for uplink channel-dependent scheduling
……
---------------------------------end of Text Proposal-------------------------------------------













































































































































