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1 Introduction
In 3GPP RAN1#69, the following was agreed for aperiodic CSI reports [1]:
· 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 
This contribution addresses on the above FFS issues.
2 Aperiodic CSI Triggering
A UE shall perform aperiodic CSI reporting using the PUSCH upon decoding an uplink grant if the CSI request field is set to trigger a report. For aperiodic CSI reports in Rel-11 CoMP, the channel status information for multiple CSI processes, each of which is associated with one channel part (one NZP CSI-RS resource from CoMP measurement set) and one interference part (one interference hypothesis) is expected to be reported.
Before discussing how to design/map the CSI request field for CoMP, one aspect that needs to be clarified is whether to support simultaneous carrier aggregation (CA) and CoMP (CA+CoMP). It is noted that there is not serious reason to preclude support for CA+CoMP in Rel-11. CoMP UEs should be able to get the benefits of CA and vice versa. The objective of CoMP is anyway to reduce the gap in service quality/experience between cell edge UEs and cell interior UEs and precluding CA for CoMP UEs is against this objective. In addition, from a specification stand-point, allowing CA+CoMP seems simpler than allowing CoMP only without CA. Moreover, the current understanding in RAN1 is that there is no such limitation for CoMP (e.g. decisions regarding a NCT in RAN1#69). Defining an aperiodic CSI request field taking into account CA+CoMP would be enough to support this capability.
Proposal 1: Rel-11 supports the operation of CA+CoMP.
Following the agreement regarding aperiodic CSI reports in RAN1#69, the number of bits in a CSI request field could be defined as in Table 1. That is, when a UE is configured with multiple CSI processes or multiple CCs and receives an uplink grant in the UE specific search space, it assumes that the CSI request field has two bits. Otherwise, the CSI request field in an uplink grant would be assumed to be a single bit. A 2-bit CSI request field should be enough to support CA+CoMP.
Table 1: The number of bits in the CSI request field for CA and CoMP

	A single CSI process and a single CC
	Multiple CSI processes or multiple CCs

	Common 

search space
	UE specific

search space
	Common 

search space
	UE specific

search space

	1 bit
	1 bit
	1 bit
	2 bits


The aperiodic CSI triggering method for CA and CoMP in Release 11 can follow Rel-10 CA design principles as much as possible. In Rel-10 CA, the ‘01’ state of the CSI request field triggers an aperiodic CSI report for the  component carrier (CC) indicated by carrier indicator field (CIF) while the ‘10’ and ‘11’ fields trigger bundled aperiodic CSI report for multiple CCs as configured by higher layers. Such an aperiodic CSI triggering method could be extended to CA+CoMP as shown in Table 2. When the CSI request field consists of two bits, the first state of the total four states can be used to indicate no triggering and the second state can be used to indicate serving cell c, as in Rel-10. The third and fourth states can be used to indicate triggering of aperiodic CSI reports configured by higher layers, as in Rel-10. With the design in Table 2, a CA UE configured with a single CSI process would follow the Rel-10 table for the interpretation of the CSI request field and a direct extension of the features of aperiodic CSI report for CA in Rel-10 is provided for CoMP+CA.
Table 2: CSI request field for PDCCH with uplink grant in UE specific search space

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for all CSI processes for serving cell c

	‘10’
	Aperiodic CSI report is triggered for a 1st set of CSI processes for a 1st set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of CSI processes for a 2nd set of serving cells configured by higher layers


In Rel-10 CA, when a CSI request field consists of one bit, the state ‘1’ triggers the same aperiodic CSI report as the state ‘01’ in case of a 2-bit CSI request field (and, as for the state ‘00’, the state ‘0’ does not trigger an aperiodic CSI report). Following this rule, for CA+CoMP, the state ‘1’ for a 1-bit CSI request field case could also have the same meaning as the state ‘01’ for a 2-bit CSI request field case.
Proposal 2: The design principles for aperiodic CSI triggering in Rel-10 should be reused for CA+CoMP as much as possible.
· When the CSI request field consists of two bits, Table 2 is used for aperiodic CSI triggering.
· When the CSI request field consists of one bit, the state ‘1’ has the same meaning as the state ‘01’ when the CSI request field consists of two bits.

3 Conclusions
This contribution considered aperiodic CSI triggering aspects in Rel-11 for CoMP operation and proposes the following:
Proposal 1: Rel-11 supports the operation of CA+CoMP.
Proposal 2: The design principles for aperiodic CSI triggering in Rel-10 should be reused for CA+CoMP as much as possible.
· When the CSI request field consists of two bits, Table 2 is used for aperiodic CSI triggering.
· When the CSI request field consists of one bit, the state ‘1’ has the same meaning as the state ‘01’ when the CSI request field consists of two bits.
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