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1 Introduction
For nomadic UE and slow-moving UE, channel dependent scheduling can be applied to exploit uplink multi-user diversity. In order to enable UL channel-dependent scheduling, channel knowledge across the whole transmission bandwidth is required. In this proposal the UL sounding channel is discussed
2 Sounding channel
According to the current TR [1] there are 8 blocks in each sub-frame, two of which are short blocks (SB) and the remaining are long blocks (LB).  Short blocks are used for reference signal transmission and the long blocks are used for control and/or data transmission.  Short blocks are time multiplexed with long blocks.

In order to enable the channel dependent scheduling, Node-B needs the channel information over the whole bandwidth from all active low-speed UEs. Two types of the uplink reference signals can be used for this purpose, the first one is UE dedicated pilots (in-band pilots) which are used by Node-B for the coherent detection and the second one is the uplink sounding pilots (out-of-band pilots).  UE dedicated pilots are transmitted through short blocks in each subframe. There are several schemes to create multiple mutually orthogonal UE dedicated pilot channel for multiple UEs, for example by FDM or CDM. Orthogonal uplink sounding channel is required to transmit the sounding pilots. To reduce the overhead and the impact on the transmission of data and control signaling, it is desirable to transmit uplink sounding pilots also in the short block. 
The UL subchannelization is based on the resource units which is the basic SC-FDMA time/frequency transmission unit. To support both the localized transmission and the distributed transmission, two types of RUs are defined, on is the localized RU (LRU) which consists of M consecutive sub-carriers during N long blocks (for example M=25 and N=6) and the other is the distributed RU (DRU) which consists of M equally spaced non-consecutive sub-carriers during N long blocks. 
Since the channel-dependent scheduling can only be applied to low-speed UEs, usually the localized RU is assigned to transmit the channel-dependent scheduling traffic. In the case of localized data transmission the reference signal is also localized which means that the reference signal occupies the same spectrum as data transmission in two short blocks. The localized reference signals can be partitioned into two parts: UE dedicated pilots and uplink sounding pilots. The density of UE dedicated pilots should be high enough to allow the Node-B to estimate the channel response within the  UE transmission spectrum. However in the case of  uplink sounding pilots, only one sounding pilot is required for each UE in each RU. Therefore in each localized RU, multiple uplink sounding channels can be supported for UEs which are not transmitting in the current RU and the current subframe. On the other hand sounding pilot should be transmitted in every RU in order for the node B to sound the channel over the whole transmission bandwidth for each UE.  Although this limits the number of sounding UEs in each sub-frame, more uplink sounding channels can be obtained by TDM because each low-speed UE can perform uplink channel sounding over multiple sub-frames. 
Figure 1 gives the examples of the FDM multiplexing scheme of the UE dedicated pilots and the sounding pilots for the scenarios with MIMO and without MIMO. It should be mentioned that MIMO can be single UE MIMO and/or multi-user MIMO. In these examples 12 uplink sounding channels can be supported which provide the whole-band channel information for 12 channel-dependent scheduling UEs in each subframe. The actual number of the supported sounding UE depends on the required dedicated pilot density. CDM may also be applied to multiplex UE dedicated pilots channel and uplink sounding channel in the same short block. However for localized transmission, FDM is more flexible and can provide more orthogonal reference signal channels for both dedicated pilot channel and uplink sounding channel. 
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Figure 1 the examples of the sounding pilot insertion schemes

3 Conclusions

Uplink sounding pilots are required to support the channel-dependent scheduling. Sounding pilots can be multiplexed with UE dedicated pilots which are needed for the conherent detection in the same short blocks. In thisproposal the uplink sounding channel design principle is discussed and the examples of the multiplexing of the UE dedicated pilots and sounding pilots are given. We recommend tansmitting sounding pilots in short blocks and applying FDM scheme for the multiplexing of the UE dedicated pilots and sounding pilots.
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