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1. Introduction

In 3GPP RAN1#69 meeting, the CSI feedback modes were discussed for CoMP. For aperiodic CSI feedback, the following working assumption was adopted:
· 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 code points

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

In this contribution, we discuss the triggering issues of the aperiodic CSI feedback especially on the CSI request field.  
2. Number of bits of CSI request field in aperiodic CSI feedback 
In current spec., there are 2 bits CSI request field in DCI format 4 to support up to 5CCs in CA. In RRC, we configure 2 set of CCs. Different code point of CSI request field can trigger aperiodic CSI feedback for  different set. To extend the CSI request field to more than 2 bits, we should design new DCI format for uplink grant. In Rel. 11, even if we support CoMP and CA simultaneously, the maximum number of CSI process may be still 5.  So there is no strong reason to extend the CSI request field to more than 2 bits.
Moreover, if we extend the CSI request field, there will be more overhead in the DCI format of UL grant. New DCI format also needs to be designed.  There will be big spec impact. So regarding the extending the CSI request field to more than 2 bits to support multiple CoMP CSI processes and carrier aggregation simultaneously, we think that there is no necessity to do it with the following proposal. 
Proposal 1: there is no need to support CSI request field extension to more than 2 bits in Rel-11.  
3. Aperiodic feedback for single CC with CoMP
3.1. One-bit request field of aperiodic feedback for single DL CC with CoMP
For CoMP in non CA case, there is only single CC. Multiple CSI processes are configured only for CoMP operation including DPS and JT which can dynamically change between each other. When the CSI request field is only one bit in the case of DCI format 0 in CSS, the code point ‘0’ indicates that no aperiodic CSI report is triggered. For the code point ‘1’, we think it is better to trigger all configured CSI processes because the CoMP operation is always dynamic among different CoMP categories. The code points of one-bit aperiodic CSI report triggering are designed as follows:

Table 1  The code points of one-bit aperiodic CSI report triggering in single CC case
	Value of CSI request field
	Description

	‘0’
	No aperiodic CSI report is triggered

	‘1’
	Aperiodic CSI report is triggered for all configured CSI processes


Proposal 2: For 1 bits request field for single CC with CoMP, the code point ‘1’ triggers all the CSI processes configured by higher layer.
3.2. Two-bit request field of aperiodic feedback for single DL CC with CoMP
In current spec., for single CC case, the CSI request field in UL grant has only one bit. In CoMP, even if there is only one CC, multiple CSI process are configured for feedback. To support the flexibility of the feedback of the multiple CSI process for CoMP, in this document, we suggest to extend the CSI request field into 2 bits to support CoMP even when there is only single CC case in DCI format 4 and DCI format 0 when it is in UE specific search space.
 For the 2 bit CSI request field, the code point ‘00’ indicates that no aperiodic CSI report is triggered. For the code point ‘01’, to align with the 1 bit CSI request field case, we think it is better to also trigger all configured CSI processes. As to the code point ‘10’ and ‘11’, it’s better refer to the two-bit CSI request field in CA case. We can configure two CSI process set each of which consists different CSI processes. The code point ‘10’ and ‘11’ trigger CSI feedback of CSI processes in the corresponding set. The detailed code points of two-bit aperiodic CSI report triggering are designed as follows:
Table 2 The code points of two-bit aperiodic CSI report triggering in single CC case
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for all configured CSI processes 

	‘10’
	all CSI processes of  the 1st set configured by high layer

	‘11’
	all CSI processes of  the 2nd set configured by high layer


Proposal 3: Extend the CSI request field of DCI format 0 in USS and DCI format 4 to 2 bits for single CC case when CoMP is configured. Each code points trigger the CSI process of the different set configured by higher layer.
4. Aperiodic feedback for multiple CC

4.1. One-bit request field of aperiodic feedback for multiple CC with CoMP
For CoMP in CA case, there are multiple CCs. Multiple CSI processes are configured to support CoMP and CA simultaneously. When the CSI request field is only one bit, which happens when the UL grant is done by DCI format 0 in common search space, the code point ‘0’ indicates that no aperiodic CSI report is triggered. For the code point ‘1’, we think it is better to trigger all the CSI processes of serving cell 
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.  If serving cell 
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 is not in CoMP mode, it only triggers feedback of one CSI process. 
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.  If serving cell 
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 is in CoMP mode, it triggers feedback of multiple CSI processes configured for serving cell 
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. The code points of one-bit aperiodic CSI report triggering are designed as follows:
Table 3  The code points of one-bit aperiodic CSI report triggering in multiple CC case
	Value of CSI request field
	Description

	’0’
	No aperiodic CSI report is triggered

	‘1’
	Aperiodic CSI report is triggered for all configured CSI processes of serving cell 
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Proposal 4: For 1 bits request field in multiple CC with CoMP, the code point ‘1’  trigger all the CSI process of the serving sell c which is configured by higher layer.
4.2. Two-bit request field of aperiodic feedback for multiple CC with CoMP
When the CSI request field has two bits in DCI format 0 when it is located in the UE specific search space or DCI format 4, the code point ‘00’ indicates that no aperiodic CSI report is triggered. For the code point ‘01’, to align with the 1 bit CSI request field case in multiple CC with CoMP case, we think it is better to also trigger all configured CSI processes. As to the code point ‘10’ and ‘11’, it’s better to mainly follow the CA case. We can configure two set each of which consists different CCs. The code point ‘10’ and ‘11’ trigger CSI feedback of all the CSI processes of the CCs in the corresponding set. The CoMP operation can be supported with only aperiodic CSI feedback for each CC. The detailed code points of two-bit aperiodic CSI report triggering are designed as follows: The code points of two-bit aperiodic CSI report triggering are designed as follows:
Table 4  The code points of two-bit aperiodic CSI report triggering in multiple CC case
	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for all configured CSI processes of serving cell 
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	‘10’
	all CSI processes of the 1st set of serving cells configured by high layer

	‘11’
	all CSI processes of the 2nd set of serving cells configured by high layer


Proposal 5: For 2 bits request field in multiple CC with CoMP, each code points trigger all the CSI process of the set of the serving sell configured by higher layer.
5. Conclusions

In this contribution, we further discuss the remaining issues of the periodic CSI feedback. Based on the discussion, we propose that:

Proposal 1: there is no need to support CSI request field extension to more than 2 bits in Rel-11. 

Proposal 2: For 1 bits request field for single CC with CoMP, the code point ‘1’ triggers all the CSI processes configured by higher layer.
Proposal 3: Extend the CSI request field of DCI format 0 in USS and DCI format 4 to 2 bits for single CC case when CoMP is configured. Each code points trigger the CSI process of the different set configured by higher layer.
Proposal 4: For 1 bits request field in multiple CC with CoMP, each code point ‘1’  trigger all the CSI process of the serving sell c which is configured by higher layer.
Proposal 5: For 2 bits request field in multiple CC with CoMP, each code points trigger all the CSI process of the set of the serving sell configured by higher layer.
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