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1
Introduction

Uplink coordinated multiple point reception (UL CoMP) is a Rel-11feature for the coordination among multiple, geographically separated points. UL CoMP schemes include joint reception (JR), where PUSCH transmitted by the UE is received jointly at multiple points in CoMP cooperating set to improve the received signal quality and Coordinated Scheduling and Beamforming (CS/CB), where user scheduling and precoding selection decisions are made with coordination among points corresponding to the CoMP cooperating set to control interference and improve coverage. From radio interface aspects, UL CoMP includes the possibility of coordination between different RX points/cells for reception of data and reference signals from UEs. In this contribution, we discuss UL CoMP performance requirements based on the progress on UL CoMP requirements made in RAN1.

2
UL CoMP Progressing Status

Significant progress on UL CoMP has been made in RAN1. The agreements include:
· Enhancement to PUCCH: In addition to the existing mechanism, a UE can support the generation of a PUCCH base sequence and cyclic shift hopping by replacing the physical cell ID with a UE-specifically configured parameter of virtual cell ID (VCID), which improves resource utilization efficiency in the UL CoMP operation, as well as avoid high inter-cell/point interference.
· Enhancements to the PUSCH: In addition to the existing mechanism, a UE can support the generation of PUSCH DM-RS base sequence, group hopping, sequence hopping, and cyclic shift hopping by replacing the physical cell ID with a UE-specifically configured parameters of VCID and VCID cyclic shift for the improvement of UL resource utilization efficiency and avoid high inter-cell/point interference.

· Enhancements to SRS: No enhancement in Rel-11

· Timing Advance: Rel-10 timing advance mechanism will be reused for Rel-11. Reference point for UE timing adjustment is the cell from which UE derived PCI. UE will perform autonomous timing adjustment as in Rel-10.

· PRACH: No enhancement in Rel-11

· Power control: No enhancement for uplink power control to PUSCH/PUCCH in Rel-11. SRS power control with extended range of offset values was agreed in RAN1 for UL CoMP [5].

3
UL CoMP Performance Requirements 

Based on the agreements made in RAN1 for UL CoMP, we would suggest following:

3.1 PUCCH Performance Requirements

PUCCH performance requirements currently defined in TS 36.104 include:

· DTX to ACK performance

· ACK missed detection requirements for single user PUCCH format 1a

· CQI performance requirements for PUCCH format 2

· ACK missed detection requirements for multi user PUCCH format 1a

· ACK missed detection requirements for PUCCH format 1b with Channel Selection
· ACK missed detection requirements for PUCCH format 3

· NAK to ACK requirements for PUCCH format 3 

For DTX to ACK performance, the DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent, shall not exceed 1%. The requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth, regardless the SNR level. Replacing the physical cell ID with the VCID should have no impact on the performance.

For ACK missed detection, the ACK missed detection probability, i.e., the probability of not detecting an ACK when an ACK was sent, shall not exceed 1%. These performance requirements for ACK missed detection probability are different for different PUCCH format. Since UL CoMP does not introduce new PUCCH format, and replacing the physical cell ID with the VCID should have no impact of the performance of existing PUCCH format under the specified channel models and SNR levels, there seems not need to new PUCCH performance requirements. 

Similarly, replacing the physical cell ID with the VCID should have no impact on the performance on CQI detection for PUCCH format 2 NAK to ACK requirements for PUCCH format 3.

3.2 PUSCH Performance Requirements

PUSCH performance requirements are currently defined in TS 36.104 under various conditions:

Requirements in multipath fading propagation conditions

Requirements for UL timing adjustment
Requirements for high speed train
Requirements for HARQ-ACK multiplexed on PUSCH

Since there is no change in PUSCH format and no change in UL timing adjustment, it is expected the eNB will have the same PUSCH demodulation performance with the VCID as with the UE-specifically configured parameter of virtual cell ID (VCID) under the same channel conditions. Thus, there seem there is no need to change PUSCH performance requirements for UL CoMP.

3.3 PRACH Performance Requirements

Since there is no enhancement in PRACH for UL CoMP, there will be no change for PRACH performance requirements for UL CoMP.

3.4 SRS Performance Requirements

Currently, TS36.104 does not define SRS performance requirements. Since there is no enhancement in SRS except for extended range of offset values in SRS power control, there seem there is no need to add SRS performance requirements for UL CoMP.

 4
Conclusions

In this contribution, we discussed UL CoMP performance requirements based on the agreements made in RAN1. Based on the discussion, we believe there is no need to add new performance requirements for PUSCH/PUCCH/PRACH/SRS for UL CoMP. 
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