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1. Introduction
The RAN1#69 meeting, there were discussions on the issue of UE-specific virtual cell ID for SRS sequence generation and hopping pattern but any agreements could not be reached. 
In this contribution, we provide our views on SRS sequence and hopping, SRS subframe configuration and ASRS transmission with frequency hopping in CoMP.
2. SRS sequence and hopping
2.1 The introduction of UE specific virtual cell ID
The data transmission point or reception point could be different from the serving point in Rel-11 CoMP. Since SRS has the purpose of acquiring channel information before data transmission, the targeting point of SRS could be different from the serving point as well. Therefore it should be considered the case of SRS transmission to neighboring point(s) with UE-specific virtual cell ID. The other reason is that SRS transmission based on virtual cell ID could not only guarantee orthogonal multiplexing between points in CoMP scenario 3 but also achieve cell splitting gain in CoMP scenario 4.
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<Figure 1> SRS resource management in CoMP
Figure 1 shows the SRS transmission in CoMP. In case of CoMP scenario 3, eNB and RRHs have different cell IDs. For the SRS transmission from UE1, the virtual cell ID could be based on the eNB’s cell ID for orthogonal multiplexing with the SRS transmission from UE4 who targets eNB. On the contrary in CoMP scenario 4, if each RRH is far apart so the SRS transmission from UE2 would not be interfered with SRS from UE3, it could acquire cell splitting gain by assigning different virtual cell ID to each UE.
Proposal 1: 

To generate SRS sequence and hopping pattern, UE-specific virtual cell ID should substitute physical cell ID.

2.2 The relationship with virtual cell ID for PUCCH/PUSCH
In the discussion of the virtual cell ID for PUCCH/PUSCH, it achieves a consensus of independent configuration between them, because the targeting point for PUCCH could be different from that for PUSCH. In addition, the virtual cell ID for PUCCH is decided basically by the targeting point, however the virtual cell ID for PUSCH could be determined according to orthogonal DMRS allocation with pair of UEs. With the same principle, the virtual cell ID for SRS should be independently configured from those of PUCCH and PUSCH. The SRS transmission would be preceded before PUSCH transmission, so the targeting point could not be matched with the instaneous point of PUCCH or PUSCH. As described in previous, the virtual cell ID for SRS should be configured for guaranteeing orthogonal multiplexing or increasing capacity rather than relationship with PUCCH/PUSCH.
For SRS power control in TDD, it has been discussed that the power control process could be two for A-SRS transmission, one is for UL point(s) and the other is for DL point(s). In this case the power control process could be indicated in dynamic manner. For example the DCI format type which triggers A-SRS could indicate SRS power control process, i.e. DL grant triggered A-SRS indicates SRS power control process for DL point(s) and UL grant triggered A-SRS indicates SRS power control process for UL point(s). Thus considering the dynamic change of SRS targeting point, it is not reasonable to link A-SRS with PUCCH/PUSCH which are considered semi-static change of virtual cell ID.  In A-SRS, the virtual cell ID could be indicated dynamically by DCI format type.
Proposal 2: 

The virtual cell ID for SRS should be independently configured with that for PUCCH/PUSCH and it could be indicated by DCI format type.
3. SRS subframe configuration
In RAN1#69 meeting, a short discussion has been conducted on issue of UE-specific SRS subframe configuration. The motivation of UE-specific SRS subframe configuration is that if the configuration is different between points in CoMP scenario 3, the SRS transmission from UEs of one point could not be received by the other point. 
However if the SRS subframe configuration shares among CoMP cooperating set by eNB scheduling and implementation, there is not any problem. On the other hand permitting different SRS subframe configuration in CoMP cooperating set cause interference issue between SRS and PUSCH, e.g. PUSCH rate matching/SRS dropping rule incase of collision between SRS and PUSCH. Additionally it requires the signaling of SRS subframe configuration of neighboring points. 

Proposal 3: 

The SRS subframe configuration should be shared among CoMP cooperating set
4. A-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 requirements 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.
Proposal 4: 

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: 

To generate SRS sequence and hopping pattern, UE-specific virtual cell ID should substitute physical cell ID.

Proposal 2: 

The virtual cell ID for SRS should be independently configured with that for PUCCH/PUSCH and it could be indicated by DCI format type.

Proposal 3: 

The SRS subframe configuration should be shared among CoMP cooperating set

Proposal 4: 

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