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1 Introduction

In RAN#53, the CoMP study item has finalized and a new work item related to CoMP has been proposed. The work item of CoMP needs to discuss the downlink and uplink signaling impacts. In this contribution, we focus on the standardization impact of uplink CoMP.

2 Reference signal enhancement
SRS and DMRS are the main reference signals for uplink transmission. In R10, the main scenario for uplink reference signals are intra-cell orthogonal, that is, to provide orthogonal for different UEs in a cell or different antennas of a single UE. For SRS, aperiodic SRS has been adopted in R10 to improve the triggering opportunity and enhance the capacity. For DMRS, OCC has been used in addition to CS division to provide more DMRS resource, especially for MU-MIMO with different transmission bandwidth among the UEs. In R11, with the introduction of CoMP, especially the CoMP scenario 3 and scenario 4, RS orthogonal among different cells seems quite important. For SRS, we propose that CS and comb can be increased for capacity enhancement, if the performance is acceptable; and frequency hopping and multi-shot A-SRS can be combined to get better sounding performance. For DMRS, in addition to CS and OCC, we propose the adoption of IFDMA for better orthogonal. And the resource allocation of reference signals is done by the serving cell, while, for the cell-edge UE, the RS resource allocation should consider the multi-point coordination.

Proposal 1: SRS can be enhanced by increase of CS and comb if the sounding performance is acceptable.

SRS can also be improved by frequency hopping and multi-shot A-SRS.

DMRS can be enhanced with IFDMA in addition to CS and OCC with consideration of multi-point coordination for cell-edge UEs.
3 Uplink power control

In single cell, the communication between eNB and UE is point to point, that is, for a single UE, the transmission point and reception point coincides. However, in uplink CoMP scenario, the UE need to communicate with multiple point, and the transmission point(s) and reception point(s) may not be the same, consequently, the uplink power control method in R10 which evaluate the uplink path loss with the downlink reception will not work. The suitable way to solve the problem is to evaluate the path loss of every point with its specific reference signal and to calculate the responding uplink transmission power with the specific uplink reception point(s).
Proposal 2: For multiple point uplink power control, evaluate the path loss of every point and calculate the uplink transmission power with specific uplink reception point(s).

PUCCH, PUSCH, SRS all need to calculate the proper uplink transmission power, and they may responds to different point(s), so the uplink power control of PUCCH, PUSCH, SRS need to be done individually. 
For MU-JT, the path loss of different UEs may be different, and the UEs belong to different cells which receiving resource allocation information from its own serving cell independently. So the uplink power control of MU-JT needs to treat the different UE differently. At the same time, multiple UE transmit to the point(s) simultaneously which may lead to the high receive power at a specific time, so the transmission power of MU-JT need to decrease according to the number of UEs evolved to MU-JT.
Proposal 3: The power control of PUCCH, PUSCH, and SRS should be done independently.

The power control of MU-JT need to consider the channel characteristic of the specific UE and need to decease the transmission power according to the number of UEs evolved to MU-JT.

In uplink transmission mode 1, the non-zero K_s has been adopted to better adapt the modulation and coding scheme. For uplink transmission mode 2(SU-MIMO), however, the K_s only equals to 0 for simplicity. As there is enough time in the version R11, so we propose study the performance of K_s.
Proposal 4: If non-zero K_s if proved to provide performance gain, it should be adopted for the SU-MIMO transmission mode. 

4 Uplink synchronization

In CoMP scenario 4, different UEs may belong to different RRH coverage area, however, the cell ID of all the RRH is the same as that of the macro eNB, thus, the UE can’t differentiate different RRHs and then can not access the most suitable RRH. So we propose to introduce a kind of RRH-specific offset to differentiate the different RRH with the same cell ID. It can be implemented by the CSI-RS. When the UE wants to access a network, it first monitor the cell ID to get downlink synchronization, then it monitor different CSI-RS patterns to get the strongest CSI-RS pattern to access the suitable RRH. About the configuration of the CSI-RS pattern, the neighbor cell should be set differently, and the remote cell can be set the same for spatial multiplexing.
Proposal 5: For CoMP scenario 4, the RRH can be configured different CSI-RS pattern for UE to access the suitable RRH.
5 Conclusion

In this contribution, we analyzed the standardization impact of uplink CoMP, and our proposals are as follows:
Proposal 1: SRS can be enhanced by increase of CS and comb if the sounding performance is acceptable.

SRS can also be improved by frequency hopping and multi-shot A-SRS.

DMRS can be enhanced with IFDMA in addition to CS and OCC with consideration of multi-point coordination for cell-edge UEs.
Proposal 2: For multiple point uplink power control, evaluate the path loss of every point and calculate the uplink transmission power with specific uplink reception point(s).

Proposal 3: The power control of PUCCH, PUSCH, and SRS should be done independently.

The power control of MU-JT needs to consider the channel characteristic of the specific UE and need to decease the transmission power according to the number of UEs evolved to MU-JT.

Proposal 4: If non-zero K_s if proved to provide performance gain, it should be adopted for the SU-MIMO transmission mode. 

Proposal 5: For CoMP scenario 4, the RRH can be configured different CSI-RS pattern for UE to access the suitable RRH.
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