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1 Summary
This contribution summarizes the issues discussed in [76-02].
1.1 Issue 1: Proposal in R1-141020 
The main part of the proposals in R1-141020 is copied below.

· For a UE configured in TM1-9 and TDD eIMTA, the CSI reference resource for aperiodic CSI report on an uplink subframe n is such that 

· the reference resource is in a valid DL subframe no later than subframe n-4

· the reference resource is in a valid DL subframe no earlier than the CSI request downlink subframe 
From the discussion, no one challenged the part that “the reference resource is in a valid DL subframe no later than subframe n-4”. 

On the part that “the reference resource is in a valid DL subframe no earlier than the CSI request downlink subframe”, the following two groups exist:

· Group 1: Companies prefer that the CSI reference resource can be in a valid downlink subframe earlier than the CSI request downlink subframe

Supported by: LGE, Ericsson, ZTE, Samsung, CATT, ALU, ASB
Reasons to support: 

· UE may anyway need to store the samples for interference measurement in every valid subframe

· For UEs configured with TM10 and multiple CSI processes, the CSI reference resource can occur before the aperiodic CSI triggering according to the current specification
· Restriction on the set of subframes that can be used as the CSI reference resource
· SIB-1 configurations 2/3/4/5 cannot support aperiodic CSI reporting for two subframe sets

· CRS based channel estimation is done in every non-DRX subframe
· Group 2: Companies prefer that the CSI reference resource is in a valid downlink subframe no earlier than the CSI request downlink subframe
Supported by: Qualcomm, Broadcom, Huawei, HiSilicon, Sharp
Reasons to support:

· Avoid increased UE complexity and buffering requirement

· Can still trigger aperiodic CSI reporting for the two subframe sets

· SIB-1 configurations #2/3/4/5 are not typical for eIMTA
Given the current status on this issue, the following proposal is made:

Proposed agreements: 
For TM 1 – 9 and eIMTA, decide on one of the following two approaches for the CSI reference resource for aperiodic CSI in the next RAN1 meetings:

· Approach 1: The CSI reference resource is the valid DL subframe in the latest subframe no later than subframe n – 4 and corresponding to the triggered CSI subframe set, where the aperiodic CSI is reported in subframe n

· Approach 2: The CSI reference resource is the valid DL subframe in the latest subframe no later than subframe n-4 and no earlier than the subframe containing the aperiodic CSI trigger, and corresponding to the triggered CSI subframe set, where the aperiodic CSI is reported in subframe n 
1.2 Issue 2: Aperiodic CSI reporting in TM 1 – 9 for UEs configured with a single serving cell 
The following alternatives are discussed:
· Alt1: The CSI is reported for the subframe set associated with the PDCCH subframe, where the association of the PDCCH subframe and the subframe set is RRC configured separately, where the RRC configuration covers at least 2 frames. 
Supported by: LGE, Ericsson, ZTE(second preference), Samsung, 
Reasons to support:

· Alt1 follows the Rel-10/11 (f)eICIC principle that the location of the PDCCH subframe determines the CSI subframe set to report for
· Provide flexibility in controlling which subframe set to report for each PDCCH subframe

· In case SIB-1 configuration of 0, two DL subframes can trigger aperiodic CSI reporting in one UL subframe and can provide flexibility on which subframe set to report for in this UL subframe

· Alt1’: The CSI is reported for the subframe set associated with the PDCCH subframe, where the association of the PDCCH subframe and the subframe set is predefined by spec, i.e.,

· For configuration #5, even frame for set 1 and odd frames for set 2

· For all other TDD configurations, even subframe is associated with set 1 and an odd subframe is associated with set 2

Supported by: ZTE (first preference)
         Reasons to support:

· Alt1’ follows the Rel-10/11 (f)eICIC principle that the location of the PDCCH subframe determines the triggered CSI subframe set
· Does not need additional flexibility as in Alt1.
· Alt 2: The CSI is reported for the subframe set associated with the CSI reporting subframe, where the association of the CSI reporting subframe and the subframe set is RRC configured separately, where the RRC configuration covers at least 2 frames

Supported by: Ericsson, Huawei, HiSilicon
Reasons to support:

· eNB can easily jointly manage configurations of periodic and aperiodic CSI feedback for the two subframe sets, since in both cases the type of subframe set being reported would directly correspond to the reporting subframe.
· No need to keep the Rel-10 principle that the PDCCH subframe carrying the aperiodic trigger determines the subframe set to report for, since this is no long the case for eIMTA.
· Alt 4: The CSI reported for a subframe set in subframe n is based on a dynamic indication
· One additional bit is included in the DCI format as aperiodic CSI triggering
	Value of CSI request field
	Description

	‘00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the 1st CSI subframe set

	‘10’
	Aperiodic CSI report is triggered for the 2nd CSI subframe set

	‘11’
	Reserved


Supported by: CATT, ALU, ASB
Reasons to support:

· Possible to trigger two aperiodic CSI reports for two subframe sets in one subframe

· Allows more frequent aperiodic CSI reports, e.g. per 10ms, when configuration 5 is indicated by the L1 signaling 
Reasons not to support:

· Increased DCI size
The views are still divergent. However, Alt2’ as discussed in RAN1 #76 does not seem to draw much interest. Alt1’ is only preferred by one company, whose second preference is Alt1. Hence, the following is proposed:

Proposed agreement:

For aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with a single serving cell, decide on one of the following alternatives in the next RAN1 meetings:

· Alt1: The CSI is reported for the subframe set associated with the PDCCH subframe, where the association of the PDCCH subframe and the subframe set is RRC configured separately, where the RRC configuration covers at least 2 frames. 

· Alt 2: The CSI is reported for the subframe set associated with the CSI reporting subframe, where the association of the CSI reporting subframe and the subframe set is RRC configured separately, where the RRC configuration covers at least 2 frames

· Alt 4: The CSI reported for a subframe set in subframe n is based on a dynamic indication
· One additional bit is included in the DCI format as aperiodic CSI triggering

1.3 Issue 3: Aperiodic CSI reporting in TM 1 – 9 for UEs configured with more than one serving cell 
The following methods are discussed:
· Method 1: Aperiodic CSI triggering is by the following table
· Both CSI subframe sets of one serving cell can be triggered by one PDCCH

· The maximum number of triggered CSI reports in one subframe is the same as the number of configured serving cells for the UE
	Value of CSI request field
	Description

	‘00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a group of CSI subframe set(s) configured by higher layers for serving cell 

	‘10’
	Aperiodic CSI report is triggered for a 1st group of CSI subframe set(s) configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd group of CSI subframe set(s) configured by higher layers


Supported by: CATT

· Method 2: One additional bit is included in the DCI format to indicate which subframe set is triggered, and the existing two bits are used as in Rel-10/11
Supported by: ALU, ASB

· Method 3: The existing aperiodic CSI triggering for Rel-10/11 CA is used in combination with the adopted single serving cell eIMTA aperiodic CSI triggering mechanism applied per serving cell.

· Only one CSI subframe set of a serving cell can be triggered by one PDCCH

Supported by: LGE, ZTE

Proposed agreement:

Further discuss the aperiodic CSI reporting in TM 1 – 9 for eIMTA UEs configured with more than one serving cell in the next RAN1 meetings.[image: image1.png]
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