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1 Introduction
Uplink reference signals are received and used at the Node B for the following two purposes [1]: 
· Uplink channel estimation for uplink coherent demodulation/detection

· Possible uplink channel-quality measurement for uplink frequency/time-domain channel-dependent scheduling
Some general principles and alternatives of reference signal structures are included in TR 25.814. But how to multiplex the reference signals of multiple users to meet both purposes simultaneously need further consideration. In this contribution we give our concerns on uplink reference signals for SC-FDMA to achieve above two purposes based on the current sub-frame structure. 
2 Reference Signals for SC-FDMA
We extend the exclusive time-frequency region for transmitting data-non-associated control signalling for multiple UEs (shown in figure 9.1.1.2.2-2 b, TR 25.814 v1.0.1) to a periodic "control sub-frame". Therefore, we define two types of sub-frame in the system: one is Control sub-frame and the other is Data sub-frame. They are multiplexed in time domain as showed in Figure 1. Control sub-frames are transmitted periodically and mainly used to transmit control signalling and some real-time data, e.g. downlink CQI feedback and voice service, etc. Such data/control do not need channel-dependent scheduling. Data sub-frames are mainly used to transmit scheduled data to obtain multi-user diversity gain. The periodical Control sub-frame has little effect on HARQ structure. HARQ process can skip Control sub-frame, and Control sub-frames also can be treated as another HARQ process.
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Figure 1 Control sub-frame and Data sub-frame arrangement  
It is shown in [2] that the reference signal for data coherent detection transmitted on a fraction of the SB’s sub-carriers leads to very little performance penalty. And the residual frequency can be used by other UEs, for example, it can be used as other UE’s reference signal channel for channel-quality measurement to perform channel-dependant scheduling.
In our proposal, all Short Block resources in both Control sub-frame and Data sub-frame are used as reference signals. In the following sections, we illustrate the reference signal structure to achieve both coherent detection and channel-dependent scheduling.
2.1 Reference Signal Structure within Control Sub-frame
A possible multiplexing structure within Control sub-frame is illustrated in Figure 2. 
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Figure 2 Reference signal structure within Control Sub-frame
In Control sub-frame, the data/control channel can be divided by sub-bands. UEs are multiplexed by sub-bands and the sub-band for a single UE may be hopping in multiple consecutive Control sub-frames at a given mode to obtain possible frequency diversity gain in a long duration. And this can also offer slow channel quality measurement for those UEs who request uplink scheduling.
In Figure 2, the basic frequency resources in SB1 and SB2 are divided into 2 comb-shaped sub-carrier sets; one set is fixed to act as reference signal channel for data coherent detection. Each UE occupies the same bandwidth as its own data transmission of this fixed comb. The other comb-shaped sub-carrier set is used as reference signal channel just for channel-quality measurement of some other UEs. This second set can be divided further into several sparser comb-shaped sub-carrier sub-sets in each SB, e.g., the orange one and the purple one in SB1, or the pink one and the green one in SB2. These comb-shaped sub-carrier sub-sets are used as reference signal channels for channel-quality measurement of some other UEs. The reference signal for channel quality measurement can have sparser frequency density than that for data detection. 
2.2 Reference Signal Structure within Data Sub-frame
In Data sub-frame, the reference signal channels have the similar structure as in Control sub-frame. That is, the frequency resources in SB1 and/or SB2 are divided into two comb-shaped sub-carrier sets, just as shown in Figure 2. One set is fixed to act as reference signal channel for data detection and the other is used as reference signal channel for channel-quality measurement, which can be further decomposed into sparser comb-shaped sub-carrier sub-sets. 
Figure 3 shows the structure in Data sub-frame. When the UE is scheduled, it transmits distributed reference signal in at least one SB occupying the same spectrum as data transmission segmented from the first sub-carrier set. The residual frequency resources of SB1 and SB2 can be used to transmit the broad-band distributed reference signal channel for other UEs which have not been scheduled currently. 
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Figure 3 Reference signal structure within Data sub-frame

However, there will not be sufficient reference signal channels for channel-quality measurement for scheduled UE. Therefore these UEs can transmit a broad band channel-quality measurement reference signals with higher priority in the coming Control sub-frame. 
Node B can use some priority principles when allocating the reference signal channel for channel-quality measurement, such as prior allocation in Control sub-frame for the scheduled UEs but prior allocation in Data sub-frame for the newly accessed and not-scheduled UEs.  

Normally, UEs only need transmit reference signals for channel-quality measurement within 5MH. When the structure depicted in above figures is applied in the system of bandwidth larger than 5MHz, there can be 4 frequency bands of 5MHz in 20MHz system bandwidth, each has the above structure showed in Figure 2.
3 Conclusion

We design the uplink reference signal which can offer channel estimation for coherent demodulation/detection and channel-quality measurement for uplink frequency/time-domain channel-dependent scheduling. The frequency resources in SBs are divided into two comb-shaped sub-carrier sets. One set is fixed to act as reference signal channel for data detection and the other is used as reference signal channel for channel-quality measurement, which can be further decomposed into sparser comb-shaped sub-carrier sub-sets. Furthermore, the exclusive time-frequency region for transmitting data-non-associated control signalling for multiple UEs can be extended to a periodic "control sub-frame". The reference signal channels in Control sub-frames and in Data sub-frames are mutually supplementary. Those UEs which have no opportunity to transmit broad-band reference signal for channel-quality measurement can transmit broad-band reference signal in the coming periodic Control sub-frame.
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4 Text proposal for TR 25.814
---------------------------------Start of Text Proposal--------------------------------------------
9.1.1.2.2
Multiplexing of L1/L2 control signaling
……

Figure. 9.1.1.2.2-2 shows a multiplexing scheme for L1/L2 control signaling, data, and pilot. In Figure 9.1.1.2.2-2(a), both data-associated and data-non-associated control signaling are time-multiplexed with data and pilot within the sub-frame. Furthermore, the data-associated and data-non-associated control signalings from multiple UEs are multiplexed in the frequency or/and code domains associated with multiple pilot channels. In Figure 9.1.1.2.2-2(b), the data-associated control signaling is time-multiplexed with data similar to the case in Figure 9.1.1.2.2-2(a). The data-non-associated control signaling can also be time-multiplexed with data if UE has UL data transmission. Meanwhile, the data-non-associated control signaling for UEs that transmits only the L1/L2 control, is multiplexed exclusively in a semi-statically assigned time-frequency region. Especially, such exclusive time-frequency region can be a periodic control sub-frame. The data-non-associated control signaling of different UEs is multiplexed using the frequency/time/code domain or a hybrid of them within the assigned time-frequency region. The corresponding reference signal for coherent detection of such control signaling can use a sub-set of a fixed comb-shaped sub-carrier set of the short blocks, and the residual resources can be used to transmit reference signals for broad-band channel-quality measurement of other UEs. The exclusive time-frequency region can be separated into two frequency-time resources. First part can contain data-non-associated control signaling without user identification, e.g. ACK/NACK, and the second part can contain the one with user identification. The possibility for multiplexing of data-non-associated control signaling with data channel by exclusive frequency resource, i.e., frequency-multiplexing, is FFS.

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













































































































































