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1. Introduction
In RAN1#70b meeting, the working assumption to support the feedback configuration and reporting for simultaneous CA and CoMP was confirmed. For aperiodic CSI feedback, the triggering and reporting method were discussed. The agreement for 2 bit triggering and work assumption for 1 bit triggering were reached. As for the reporting method, the discussion was focused on the rank and subband inheritance. On account of coordination property and realization complexity for CoMP, the following conclusions were made [1].
· When a reference process is configured

· A RI-reference-process can be configured for a CSI process

· RI of the process can be configured to inherit its value from the RI reported in the same subframe of the RI-reference-process
· The RI computation for a first CSI process, without a reference CSI process, is derived solely based on the first CSI process, it does not take into account any other CSI processes, regardless if a second CSI process has been configured with the first CSI process as a reference CSI process
· For Aperiodic feedback, when a reference process is configured:

· A CSI process must be configured for the same CC as the reference CSI process
· There is no rank signalling compression
· A CSI Process with reference CSI Process can only be triggered in a subframe in which the reference CSI Process is also triggered 
· The UE is not expected to receive triggering commands that is not compliant with the above condition
However, there is no consensus on subband and PMI reference process because of impact on realization complexity and system performance. 
Based on these related conclusions, we discuss the multiplexing method of aperiodic CSI feedback for CoMP in this contribution. In detail, we provide our views on the feedback overhead, concatenation order, channel coding, modulation and resource mapping method.
2. Multiplexing of Aperiodic CSI triggering for CoMP
To reduce workload of standardization, the general CA principles could be reused for aperiodic triggering and reporting for CoMP [2-6]. More specifically, the eNB configures multiple CSIs, each of which associates with one channel part and one interference part. Then, several sets of aperiodic CSI reporting are configured by RRC signaling with bitmap. The eNB could trigger the selected CSI reporting set by dynamic signaling. Then, the triggered CSI set is reported by PUSCH. Since multiple CSIs in the triggered set are reported in one reporting instance, the number reported CSI is limited by the UE processing capability. For CoMP scenario, the maximal number of CSI processes is 1 or 3 or 4 in FDD system, which depends on the UE capability. For CoMP with CA scenario, the maximal number of CSI process is not decided. To achieve better tradeoff between system performance and UE processing capability, configuration of at most 5 CSI processes could be supported, which has similar complexity with CA with 5 CCs. Based on this assumption, we discuss CSI multiplexing and reporting method with maximal feedback overhead to support 5 CSI processes in one reporting instance.
Similar to CSI multiplexing for CA, the information bits for multiple RIs of different CSI processes are concatenated before channel coding, modulation and resource mapping. The concatenation order is the same as the order of CSIs in the triggered RRC set. When both CoMP and CA are configured, the concatenation order for multiplexing can be the CoMP CSIs for the first CC followed by the CSIs of different CCs. The same concatenation method is also used for the information bits for multiple CQIs/PMIs of different CSI processes. Separate concatenation for RI and CQI/PMI is used for providing different coding, modulation and resource mapping method to meet their performance requirement. To simplify standardization effort and realization complexity, compression is not preferred during concatenating information bits of RI and PMI/CQI. Furthermore, there is a tradeoff between feedback overhead and system performance. For aperiodic feedback with PUSCH, large feedback capacity can be supported. There is no need to reduce the overhead that causes performance loss. Therefore, compression is not supported for aperiodic CSI reporting.
Proposal 1:  Multiple RIs and CQI/PMIs are concatenated without compression for CoMP aperiodic reporting, respectively. The concatenation order is the same as the order of CSIs in the triggered reporting set configured by high layer signaling.
To save standardization effort, the channel coding, modulation and resource mapping methods in CA are reused. In particular, for channel coding of CQI/PMI, tail biting convolutional coding with adding 8 CRC bits is used when the number of concatenated information bit is larger than 11, and (32, O) RM coding without adding CRC bit is used in other cases. For channel coding of RI, dual (32, O) RM coding is used when the number of concatenated information bit is larger than 11, and single (32, O) RM coding is used when the number of concatenated information bit is less than 12 and larger than 2. Otherwise, repetition and simplex coding as in Rel.8 is used for RI coding when the number of concatenated information bit is 1or 2, respectively. For dual RM coding, maximal 22 bits are supported. In other words, maximal 7 CSI processes could be supported for RI concatenation if 3 bits are used for one RI. If maximal 5 CSI processes are triggered in one reporting instance, there is no problem for reusing RM coding or dual RM coding for RI coding as above described. For modulation after channel coding, the same methods as in Rel.10 are used for both RI and CQI/PMI. For resource mapping, the modulation symbols of RI are mapped to the predetermined OFDM symbols near ACK/NACK and then near DM-RS to achieve good channel estimation quality for demodulation. The modulation symbols of CQI/PMI are mapped to the allocated uplink resources prior to the UL-SCH data symbols. 
Proposal 2: The channel coding, modulation and resource mapping methods are reused as in CA case to save standardization effort.

3. Conclusions
Based on the above discussion, our proposals are made as follows:
Proposal 1:  Multiple RIs and CQI/PMIs are concatenated without compression for CoMP aperiodic reporting, respectively. The concatenation order is the same as the order of CSIs in the triggered reporting set configured by high layer signaling.
Proposal 2: The channel coding, modulation and resource mapping methods are reused as in CA case to save standardization effort.
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