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1. Introduction

At the RAN1#70 meeting, the following agreement and working assumption were adopted for CSI feedback in Rel-11 CoMP. 

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.

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: 

· Indexing is defined within a given CC
In this contribution, we present our views on a detailed triggering table for aperiodic feedback and present an analysis on the need for simultaneously supporting CoMP and CA. 

2. Signaling of Aperiodic CSI Triggering for Rel-11 CoMP
For Rel-10, two sets of CSI are semi-statically configured and a 1/2-bit CSI request field is used to trigger dynamically the aperiodic CSI feedback for CA [1]. And the 1-bit CSI request field is a subset of the 2-bit CSI request field. For Rel-11 CoMP, it is better to reuse the CA principle as much as possible and provide a universal solution to support both CoMP only and CoMP and CA simultaneously. 

2.1. Semi-static Signaling

For Rel-10 CA, the maximum of 5 CSIs and 2 CSI sets are semi-statically configured by higher layer signaling. The limitation on the CSI processes to reduce the UE complexity for CoMP transmission is still under discussion [2]. Considering the working assumption to support CoMP and CA simultaneously, there may be more than five CSI processes at maximum. Taking simultaneous support of CoMP and CA as example, multiple CSI processes will be configured. Each CSI process is assumed to be CSIij, where i is the index of the CSI process within a given CC j. In Table I, CC 0 and CC 1 are configured with multiple CSI processes for CoMP and one CSI process is configured in CC 2 for CA. 
Table I. Example of Configured CSI Processes

	
	CC Index

	
	CC 0
	CC 1
	CC 2

	CSI Processes
	CSI00
CSI10
CSI20
	CSI01
CSI11
	CSI02


Considering the flexibility for triggering the aperiodic CSI feedback for Rel-11 CoMP, 3 sets of CSI processes could be configured. The details regarding the association among the three sets and multiple CSI processes are an eNB implementation matter.
Proposal 1: Semi-statically configure three sets of CSI processes for aperiodic CSI feedback for Rel-11 CoMP considering the maximum number of CSI processes and flexibility.
2.2. Dynamic Signaling

Considering the limited time to Rel-11, the necessity for extending the CSI request field to more than 2 bits should be carefully investigated. Therefore, we slightly prefer to reuse the 1/2-bit CSI request field to trigger the aperiodic CSI feedback for CoMP. Table II shows details regarding the 2-bit CSI request field. Here, ‘00’ is hard-coded since no aperiodic CSI report is triggered and ’01,’ ’10,’ and ‘11’ are used to trigger 3 sets of CSI processes configured by higher layer signaling.

Table II. Two Bit CSI Request Field

	Value of CSI Request Field
	Description

	’00’
	No CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the 1st set of CSI processes configured by higher layers

	‘10’
	Aperiodic CSI report is triggered for the 2nd set of CSI processes configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for the 3rd set of CSI processes configured by higher layers


The 1-bit CSI request field could be a subset of the 2-bits CSI request field, e.g., ‘00’ is hard-coded since no aperiodic CSI report is triggered and ‘01’ is used to trigger the 1st set of CSI processes configured by higher layer signaling.

Proposal 2: Use the 2-bit CSI request field to trigger the maximum of 3 sets of CSI processes as shown in Table II. In addition, use the 1-bit CSI request field as a subset of the 2-bit CSI request field, e.g. reuse ‘00’ and ‘01’ in 2-bit CSI request field.
3. Simultaneously Support CoMP and CA
In [3], the benefits of simultaneously supporting CoMP and CA are illustrated both in heterogeneous and homogeneous networks. Figures 1(a) and 1(b) show the benefits of simultaneously supporting CoMP and CA in heterogeneous and homogeneous networks, respectively. In Fig. 1(a), a macro eNB is deployed with CC 1 and RRH 1, and RRH 2 is deployed with CC 2. For the UE at the cell-edge between RRH 1 and RRH 2, it is necessary to utilize CoMP and CA simultaneously. In Fig. 1(b), 2 CCs are deployed in each macrocell, and for the cell-edge UE between the 2 macrocells, both CoMP and CA should be deployed. Therefore, we support simultaneous transmission of CoMP and CA in Rel-11.
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(a) Heterogeneous network


[image: image2]
(b) Homogeneous network
Figure 1 – Possible scenarios for CoMP and CA
Proposal 3: Simultaneously support CoMP and CA in Rel-11.
4. Conclusion
In this contribution, we present a detailed triggering table for aperiodic CSI feedback for Rel-11 CoMP and further analyzed the benefits of simultaneously supporting CoMP and CA. Our views are summarized below.
· Proposal 1: Semi-statically configure three sets of CSI processes for aperiodic CSI feedback for Rel-11 CoMP considering the maximum number of CSI processes and flexibility
· Proposal 2: Use the 2-bit CSI request field to trigger the maximum of 3 sets of CSI processes as shown in the Table below. In addition, use the 1-bit CSI request field as a subset of the 2-bit CSI request field, e.g. reuse ‘00’ and ‘01’ in 2-bit CSI request field.
	Value of CSI request field
	Description

	’00’
	No CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the 1st set of CSI processes configured by higher layers

	‘10’
	Aperiodic CSI report is triggered for the 2nd set of CSI processes configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for the 3rd set of CSI processes configured by higher layers


· Proposal 3: Simultaneously support CoMP and CA in Rel-11.
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