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1. Introduction
The CoMP working item[1] has been approved in RAN#53 plenary meeting and it includes the area of uplink reference signal such as
· Enhancements and requirements on uplink reference signals to improve the DM-RS and SRS capacity and reception
 In this contribution, we provide our views on sounding using non-precoded DM-RS for SRS capacity enhancement. And also we discuss on the sequence of SRS and ASRS transmission with frequency hopping in CoMP.
2. Sounding using DM-RS region
In Rel-11, it is expected that each cell would serve more UEs than Rel-10 according to the enhancement from CoMP, as a result, it is also expected that the more resource should be required for SRS transmission. For the enhancement of SRS capacity, transmission of sounding reference signal based on non-precoded DM-RS has been introduced [2][3]. It was suggested that uplink sounding could be performed via unused DM-RS resource.
2.1. Signaling for non-precoded DM-RS
To multiplex sounding via non-precoded DM RS with PUSCH from other UE, it is required that the scheduling of sounding should not cause severe interference to the data transmission of other UE. For this purpose, the basic scheduling operation for sounding using DMRS is that when the sounding bandwidth coincides with DMRS on PUSCH, eNB assigns different cyclic shifts between SRS and DMRS on PUSCH. Otherwise, it could apply different OCC(Orthogonal Cover Codes) to non-precoded DMRS and (partially) overlapped PUSCH DMRS.

The aperiodic sounding via DMRS resource could be a feasible candidate of reference signals to enhance uplink transmission. To achieve this, some conditions as mentioned above should be satisfied. Sounding using DMRS resource has to be assigned with ensuring the orthogonality with PUSCH DMRS and it should not increase the PDCCH overhead much. And also, it is required to minimize the PUSCH scheduling restriction.

Figure 1 shows an example when the sounding on DMRS region and DM RS on PUSCH are distinguished by applying OCC. Sounding would be transmitted through 2 slots. In this case, if OCC is used for the orthogonal multiplexing of sounding, any scheduling restrictions except OCC assignment would not be imposed. Thus, it could be reasonable to assign sounding resource as OCC or CS by RRC signaling. However, if the semi-static configuration for sounding might cause restriction to multiplexing with dynamic PUSCH, it could be considered only CS is signaled dynamically.
On the other hand, if OCC is not applied to separate sounding from DM RS on PUSCH, sounding band would be constrained to be the same as multiplexed PUSCH band as shown in figure 2. In this case, considering the scheduling restrictions which is required to guarantee orthogonal multiplexing with PUSCH, the best way is to indicate sounding resource dynamically e.g. bandwidth, cyclic shift etc. But to prevent additional PDCCH overhead, it could be a way to reinterpret the DCI format for UL grant to include both PUSCH and sounding on DMRS. 
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<Figure 1> SRS transmission via DMRS region with OCC  <Figure 2> SRS transmission via DMRS region without OCC

Proposal 1
· We support the sounding by using DMRS resource and it can be discussed with various approaches
3. SRS sequence in CoMP

In CoMP, the target reception points of SRS could be multiple. Since one of the main purposes of SRS is to acquire channel information prior to assign data, the multiple candidates for uplink reception points or downlink transmission points in TDD system should receive the SRS simultaneously. In Rel-10 the base sequence of SRS is cell-specific but considering SRS transmission in various CoMP deployment scenarios, it could be expected to get benefits by signaling the base sequence of SRS in UE-specific manner. It could be given an example which explains the necessity of UE-specific signaling of SRS base sequence. In CoMP scenario 3 macro cell and RRH have a different cell ID. Then a UE transmits SRS to both macro cell and RRH and the sequence is based on the cell ID of macro cell but it could impact the SRS transmission from RRH UEs. Because the base sequence of SRS is different between macro cell UEs and RRH UEs, if the RRH anticipates SRS transmission from macro cell UE in a frequency band it could not accommodate SRS transmission from RRH UEs to the same frequency band. In this case, it could be approached that eNB configures a common base sequence in CoMP set and signals it to UE in UE-specific manner. On the other hand in CoMP scenario 4, as eNB schedule the RRHs which are located geographically far apart could expect different base sequence, it enables to enhance the SRS capacity. For such reasons, in case of the aperiodic SRS transmission in CoMP, the parameters set should include the base sequence information.
Proposal 2
· For SRS transmission in CoMP, ASRS parameters set should include SRS base sequence information.
4. Aperiodic SRS frequency hopping
It has been well known that frequency hopping is valuable when it is difficult to transmit wideband sounding reference signal at one subframe. If the UE is geometrically located far from the eNB and/or the UE is configured with multiple antennas for UL transmission, since the transmission power is limited, the UE could not avoid transmitting a narrow band sounding to guarantee the reliable channel information. At this point, it is required to consider the Rel-11 CoMP(Coordinated Multi-Point transmission) environments and what is required in SRS to cover the enhancements. The main purpose of CoMP is to improve the coverage of high data rates and cell-edge throughput, so to support UL CoMP, the coverage extension of sounding becomes more important requirement in SRS transmission. And based on the evaluation of CoMP simulation, the CoMP performance is highly dependant on the accuracy of channel estimation. Thus, it could be better choice to transmit a narrow band sounding than a wide band to acquire reliable channel information in uplink CoMP.

Though CoMP UE would be noted to use different SRS parameters by receiving different parameters set from UL grant and DL grant, it can be possible that the parameters sets are not sufficient to indicate different sounding frequency band to cover the whole frequency bandwidth. Hence it would be resonable to add additional functionality of frequency hopping with multi-shot for ASRS(Aperiodic SRS) transmission. And the additional functionality provides eNB with additional scheduling options, not only signle shot but also frequency hopping with multiple shot. As a result, it could enhance the flexibility of sounding resource allocation.
Proposal 3

· We support to accept functionality of frequency hopping with multi-shot in Rel-11 SRS.
5. Conclusion
In this contribution, we proposes as follows
Proposal 1

· We support the sounding by using DMRS resource and it can be discussed with various approaches
Proposal 2

· For SRS transmission in CoMP, ASRS parameters set should include SRS base sequence information
Proposal 3

· We support to accept functionality of frequency hopping with multi-shot in Rel-11 SRS.
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