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1 Introduction

The agreements from the RAN1#69 meeting on CoMP CSI aperiodic feedback are as follows [1]:
	Agreement:

· In the case of a single CC configuration where multiple CSIs are configured for COMP,  2-bit CSI request field will be used in DCI format 0 (if in UE SS) and DCI format 4 for triggering of aperiodic CoMP feedback 

· The candidate CSI reports are configured by RRC

· 1-bit CSI request remains in format 0 in the case of CSS

· FFS the payload content of the report

· Multiple CSI feedbacks could be multiplexed within one report instance

· FFS how to configure these multiple feedbacks into one report instance

· FFS the semi-static and dynamic signaling details

· FFS if CSI request field is extended to other than 2 bits, by adding new bits or using existing codepoints

· FFS simultaneous usage of CSI request field for CoMP and Carrier Aggregation


At the RAN1#70 meeting, the topic of aperiodic feedback was not treated due to time limit. However, some aspects about aperiodic feedback have been addressed during the discussion of CSI constraints and periodic feedback, such as the definition of CSI process and the simultaneous usage of CoMP and CA, etc. The conclusions related to CoMP CSI aperiodic feedback have been made at the RAN1#70 meeting are captured below [2]:
	Note:

· One Rel-11 “CSI process” is the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part.

· An  “CSI process” can also be the CSI report of a cell with CSI-RS or CRS, but without IMR(Rel-10 or earlier)

·  Note 1: This does not preclude the possibility of reporting CSI for multiple “CSI processes” in the same PUCCH.

Agreement:

· All the Rel 10 CSI reporting modes are supported for CoMP in Rel 11.

· All the Rel 10 CSI reporting types are supported for CoMP in Rel 11.

· The Rel 10 rules for collisions between different CSI reports in the non-CA case also apply for non-CA CoMP for the case of collision between CSI reports within one “CSI process”.
Working assumption 

· Rel-11 supports the feedback configuration and reporting for simultaneous CA and CoMP.

· Strive for reduction of UE complexity in CSI report design, e.g. limiting number of CSI processes, etc
· Indexing scheme for CSI processes:

· Alt1: Indexing is defined within a given CC

· Alt 2: Indexing is defined across all configured CCs 

Working assumption:   Alt 1. 


In this contribution, the proposals of the email discussion [3] and some remaining issues will be discussed further.
2 Discussion

2.1 Compression and multiplexing of aperiodic CSI
The gains from compressions are generally achieved by exploiting the dependencies between different information sources. As pointed out in [4], it is challenging to utilize the dependencies among the CSI processes with respect to common RI/subbands. Similar to the case of periodic feedback discussed in [4], it is not necessary to support the common RI/subbands in Rel-11. Furthermore, we have not found other dependencies among CSI processes that can be compressed. Even if compression is supported for aperiodic feedback, the number of bits for RI and subband labels will be very small, so the expected compression gain may be quite trivial. Therefore, we suggest that:
Proposal 1: Compression of CSI for aperiodic feedback is not supported in Rel-11.
If compression for aperiodic feedback is not supported in Rel-11, the multiplexing of multiple CSI processes for aperiodic feedback can simply follow the principle of Rel-10 CA, i.e. through concatenation.
Proposal 2:  The multiplexing of multiple CSI processes for aperiodic feedback can follow the principle of Rel-10 CA.
From above discussions, a new reporting mode is not necessary from the perspective of compressions. However, there may be other motivations for introducing the new reporting modes, e.g. to guarantee the integrity of CoMP CSI. For example, some new reporting modes for aperiodic feedback were suggested in [5]. The recommended reporting modes 3-3 and 3-4, which correspond to the category of higher-layer configured subband CQI, contain multiple CSI processes for CoMP in a single reporting instance, which may guarantee the integrity of CoMP CSI. However, the multiple CSI processes, each of which is configured with the existing reporting mode 3-1, have almost the same effectiveness compared with the new reporting modes 3-3 and 3-4. In our opinion, the claimed gain of these reporting modes over the existing reporting mode 3-1 needs further justification. We suggest that:
Proposal 3:  New reporting modes for aperiodic feedback are not supported in Rel-11.
In addition, an open issue identified in [3] is to “FFS if the same CSI processes are configured for both periodic and aperiodic feedback”. For Rel-10 CA, CSI processes for periodic feedback can be configured independently with CSI processes for aperiodic feedback, which offers good flexibility. It is thus beneficial to reuse this mechanism also for CoMP.
Proposal 4:  CSI processes for aperiodic feedback can be configured independently with CSI processes for periodic feedback in Rel-11 for CoMP.
2.2 CSI request field for CoMP and CA

CoMP operations on one or more CCs have benefits both for boosting system throughput and for ensuring reliable transmission. In our opinion, the UE processing complexity for simultaneous CoMP and CA is acceptable under proper constraints of CSI, e.g. the number of CSI processes. Thus, simultaneous CoMP and CA is proposed to be supported in Rel-11 [6].
During the discussions at the RAN1#70 meeting, the definition of “CSI process” also includes CSI of Rel-10 or earlier releases, i.e. the non-CoMP CSI. The CSI processes for CoMP or non-CoMP operations on each CC can be triggered in the same way. To achieve this, the simultaneous usage of CSI request field for CoMP and CA should be defined.
Proposal 5: The simultaneous usage of CSI request field for CoMP and CA should be defined.

The table of CSI request field proposed in the email discussion [3] is suitable for the simultaneous usage of CSI request field for CoMP and CA. The bit width for this CSI request field is 2 bits, same as the CSI request field for Rel-10 CA. We propose that:
Proposal 6:  The CSI request field is not larger than 2 bits in Rel-11.

The table of CSI request field proposed in [3] has the flexibility in selecting the three preferred sets for CSI processes. Since this alternative can give the highest flexibility for configurations by higher layers, especially in case of simultaneous CoMP and CA, we prefer it. In [7], the 1st set can be fixed for all CSI processes in serving cell c, and two preferred sets for CSI processes can be flexibly configured. Since the fixed 1st set may be favorable for most typical CoMP deployments, which can further reduce the extra signaling overhead. This can be considered as an alternative to define the CSI request field.
Proposal 7:  
·  The 2 bits for CSI request field are defined as follows:
· ‘00’: no triggering;
· Other states have two options:
· Opt-1: 3 semi-static sets for CSI of CoMP+CA; 
· Opt-2: 1 fixed set for CSI of serving cell c, and 2 semi-static sets for CSI of CoMP+CA;
· The semi-static sets are configured by higher layers.
· The 1 bit CSI request field is defined as follows:
· ‘0’: no triggering;

· ‘1’: one of the “other states” in the 2-bit case.
3 Conclusion
In this contribution, we have discussed the issues related to the aperiodic CSI feedback for CoMP in Rel-11. Our proposals in this contribution are summarized as follows:
Proposal 1: Compression of CSI for aperiodic feedback is not supported in Rel-11.
Proposal 2:  The multiplexing of multiple CSI processes for aperiodic feedback can follow the principle of Rel-10 CA.
Proposal 3:  New reporting modes for aperiodic feedback are not supported in Rel-11.
Proposal 4:  CSI processes for aperiodic feedback can be configured independently with CSI processes for periodic feedback in Rel-11 for CoMP.
Proposal 5: The simultaneous usage of CSI request field for CoMP and CA should be defined.
Proposal 6:  The CSI request field is not larger than 2 bits in Rel-11.
Proposal 7: 
· The 2 bits for CSI request field are defined as follows:
· ‘00’: no triggering;
· Other states have two options:
· Opt-1: 3 semi-static sets for CSI of CoMP+CA; 
· Opt-2: 1 fixed set for CSI of serving cell c, and 2 semi-static sets for CSI of CoMP+CA;
· The semi-static sets are configured by higher layers.
· The 1 bit CSI request field is defined as follows:
· ‘0’: no triggering;

· ‘1’: one of the “other states” in the 2-bit case.
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