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1 Introduction

In the RAN1#76 meeting, the following was agreed on CSI feedback:

For CSI measurements for transmission modes 1-9 for both non-CA and CA cases:

· The two agreements on CSI measurement “only within DL/S SFs indicated by the L1 signaling if a valid one is detected” and “only within DL/S SFs indicated by SIB1 if a valid one is not detected” will be captured in the specification

For CSI measurements for all transmission modes for both non-CA and CA cases:

· The subframe sets for CSI measurements can be configured per CC, and if so, they are semi-statically configured per CC

For aperiodic CSI reporting in transmission mode 1~9 for a single serving cell, only CSI for one subframe set is reported in any subframe.
The configuration of periodic CSI is such that the set of subframes for periodic CSI reporting are only in uplink subframes based on the DL HARQ reference uplink-downlink configuration configured for the UE. 
Several offline email discussions for CSI related topics have been discussed after RAN1 #76, and some working assumptions and email summary were concluded. In this contribution, we further discuss the detail of remaining issues for CSI feedback related topics.
2 Aperiodic CSI reporting in TM1-9
2.1 Single serving cell is configured 
According to the summary of email discussion in [1], if a UE is configured with single serving cell the following proposals need further analysis
· 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. 

· Alt2: 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
Alt1 and Alt2 have similar complexity and performance for triggering aperiodic CSI reporting, especially for the UL-DL configurations whose UL subframe is scheduled by one DL subframe only, since the relation between triggering subframes (PDCCH subframe or PUSCH subframe) and CSI measurement subframe sets needs to be defined by RRC signaling.
If UL/DL configuration 0 is used as UL reference configuration, some difference could be observed between Alt1 and Alt2 since the number of triggering subframe for Alt1 (associated PDCCH subframe) and Alt2 (associated CSI reporting subframe) are not equivalent. However, the prerequisite of this difference depends on the usage of UL Index or UL DAI in DCI format 0/4, when UL-DL configuration 0 is configured as UL reference configuration. And the usage of UL index and UL DAI is still under discussion, therefore, we analyze both cases where UL index may or may not be available.
If the UL index cannot be used in DCI format 0/4, the observed advantage for Alt2 is that 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 uplink subframe
If the UL index can be used in DCI format 0/4, one UL subframe can be scheduled by two PDCCH subframes. For Alt1, these two DL subframes can be associated with different subframe sets, respectively. For Alt2, if only one PUSCH is scheduled for aperiodic CSI reporting, only one particular subframe set’s CSI can be report according to RRC configuration, so the UL index cannot be used to request aperiodic CSI feedback for different subframe sets with Alt2. However, this relative flexibility of Alt1 is not necessary since two UL subframes can always be used to trigger aperiodic CSI reporting across two radio frames.
Alt4 provides flexibility for aperiodic CSI reporting by using CSI request field in DCI format 0/4. However, an additional information bit needs to be introduced. It is not clear whether this additional overhead in the DCI is justified by the potential additional gains of Alt4.

According to above analysis, since Alt 1 and Alt 2 have similar standard and implementation complexity and performance, and considering that Alt 2 could simplify eNB scheduling for periodic and aperiodic CSI scheduling, we prefer to use Alt 2 for TM1-9 with non-CA configuration.
Proposal 1: If the UE is configured with a single serving cell with TM1-9, 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.
2.2 More than one serving cell is configured 
There are three schemes are proposed in [1] for the case of carrier aggregation:
· 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


Table 1:   CSI request field for TM1-9 with CA in eIMTA
· 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
· 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.
If a UE is configured with both TM 1-9 and CA, the length of CSI request field is 2 bits in DCI format 0/4. Method 1 reuses Rel-10/11 aperiodic CSI reporting method, and the aperiodic CSI triggering is configured according to Table 1 by higher layers. By using one PDCCH, method 1 has flexibility to trigger either CSI subframe set’s CSI reporting for all serving cells, or trigger both CSI subframe sets’ CSI reports for one serving cell. Method 2 is not preferable since additional information bit is introduced into DCI format 0/4. For method 3, the possible schemes (Alt1 or Alt 2 in section 2.1) are difficult to obtain the similar triggering flexibility as method 1, since one triggering subframe is associated to one subframe set’s CSI reporting. 
Therefore, method 1 is more preferable to be used, when the UE is configured with more than one single serving cell with TM1-9.

If a UE is configured with more than one serving cell, it is possible that at least one serving cell is configured with TM10, and other serving cells are configured with TM1-9. In order to support this case, one more aperiodic CSI request field table should be introduced. Table 2 includes the definition of CSI process to support carrier aggregation between TM1-9 and TM 10 serving cells in eIMTA.

For a given serving cell, if the UE is configured in TM 1-9, the “CSI process” in Table 2 refers to the aperiodic CSI configured for the UE on the given serving cell. If a single CSI subframe set or no subframe set is configured for the eIMTA-enabled UE, the default value “0” of CSI subframe index should apply.
For method 1, in order to keep Rel-12 eIMTA-enable UE has same complexity of Rel-11 UE, no more than 5 CSI processes are configured in each CSI report.

	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) and  a set of CSI process(es) configured by higher layers for serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of CSI subframe set(s) and CSI process(es) configured by higher layers

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


Table 2: CSI request field
From above discussion, we find that method 1 with Table 2 has flexibility to trigger either subframe set’s CSI processes by using one DCI for different serving cell, and it has less standardization effort to solve the problem.

Proposal 2: If the UE is configured with more than one serving cell with TM1-9, aperiodic CSI reporting is triggered by dynamic signaling according to Table 2.
3 Determination of valid CSI reference resource 

Since UL-DL configuration is dynamically changed via L1 signaling, the subframe which contains the valid CSI reference resource will also be changed dynamically. According to the email discussion in [2], the following working assumptions archive consensus, 
Working assumptions:
 For UEs configured with eIMTA, for periodic CSI report in subframe n, the corresponding CSI reference resource is determined by the existing definition for TM 1 – 10 (in TS36.213 section 7.2.3), with the following additions: 

· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources

Based on above working assumptions, even if a UE is configured with longer periodicity for CSI reporting than UL/DL reconfiguration periodicity, the UE is still required to measure one periodic CSI reference resource during each reconfiguration period since the UE has no idea about whether the CSI measurement will be available or not according to UL-DL reconfiguration for the next reconfiguration period. Practically, the UE implementation complexity for this case is the same as the case when the periodicity for CSI reporting is equivalent to UL-DL reconfiguration period.

Proposal 3: Confirm the following working assumptions
· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources

4 CSI feedback scheme during fallback for TDD eIMTA
According to summary of email discussion in [76-05], UE behavior for periodic CSI reporting when UE missed L1 reconfiguration signaling needs further analysis.
· FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS

Since the possibility of misdetection for L1 reconfiguration signaling is very low in eIMTA, it is hard to justify how much benefit can be obtained by introducing new UE behaviors, e.g reporting OOR or omitting periodic CSI reporting. 
If a UE missed L1 reconfiguration signaling, it does not necessarily mean that the UE must be misaligned with eNB on configuration of the valid CSI reference resources for the second subframe set, since the second subframe could include some fixed DL subframes according to SIB1 indication. Therefore, the current scheme still works for this case for reporting valid CQI report. 
If the periodic CSI is misaligned between eNB and UE, it could be up to UE’s implementation to decide what value should be reported, we do not identify serious performance loss for fallback mode UE. 
In addition, it would impose some additional eNB DTX detection behavior for CQI reporting, if the UE omits periodic CSI reporting. 
According to the above discussion, we have the following proposal,
Proposal 4: No new CSI feedback scheme needs to be introduced for eIMTA when the L1 UL-DL reconfiguration signaling is missed
5 Aperiodic CSI reporting in TM10 in single carrier case
5.1 Working assumptions made by email discussion 76-03 
A restriction on CSI-IM resource configuration was defined in Rel-11 CoMP in 36.213: “A UE is not expected to receive CSI-IM resource configuration(s) that are not all completely overlapping with one zero power CSI-RS resource configuration which can be configured for the UE”
A working assumption was made by email for Rel-12:

· The restriction is removed for all downlink subframes at least for eIMTA-enabled UEs

· FFS whether it is removed for eIMTA-capable but non-eIMTA-enabled UEs

Another working assumption was made on the minimum UE capability to support eIMTA in TM10:

· Minimum UE capability on the number of CSI processes for TDD eIMTA is one
· For a Rel-12 UE configured with TDD eIMTA and capable of one CSI process, up to two Rel-11 CSI-IM resources is supported for one CSI process.
· FFS between the following approaches to support this:
· One Rel-12 CSI-IM resource is defined to contain up to two Rel-11 CSI-IM resources, i.e. one or two sets of {resourceConfig, subframeConfig}

· One Rel-12 CSI process is defined to contain up to two CSI-IM resources, i.e. one or two CSI-IM-ConfigId
· Other approaches are not precluded

· other details FFS (e.g. possible association of CSI-IM resource to subframe set, details of aperiodic CSI triggering)
· FFS whether this new configuration is supported by Rel-12 UEs without eIMTA capability or Rel-12 UE with eIMTA capability not configured with TDD eIMTA
· FFS whether this new configuration is also supported for 2, 3 and 4 configured CSI processes 
· For aperiodic CSI reporting in transmission mode 10 for a single serving cell when the UE is configured with 1 CSI process, only CSI for one subframe set is reported in any subframe. 

 
5.2 Discussion on the “virtual” restriction of CSI-IM resource configuration

It is sufficient to confirm the working assumption in order to support eIMTA in TM10. Removing the restriction for eIMTA-capable UEs even when the UE is not configured with eIMTA may simplify the UE implementation since then the UE would not need to check that the eNB ensures the constraint in the configuration of CSI-IM received from the eNB. The same can be said for UEs not capable of eIMTA. 

It should be noted that if an eNB does not enforce the restrictions and if a UE does not check the restriction, then the UE behaviour in TM10 is still perfectly well defined. Since anyway the virtual ZP CSI-RS resource may not be configured by the eNB even if the restriction is applied in Rel-11, there seems to be no need to enforce the restriction in Rel-11 as well.

Proposal 5: If the restriction on the configuration of CSI-IM resources is removed for all Rel-12 UEs, then removing the restriction in Rel-11 specifications should also be considered
5.3 Specification impact for UEs capable of 1 TM10 CSI process with eIMTA

Approaches to specify up to two Rel-11 CSI-IM resources for one CSI process (for a Rel-12 UE configured with TDD eIMTA and capable of one CSI process) are:

· A1: In Rel-12, one CSI-IM resource contains one or two {resourceConfig, subframeConfig}

· A2: In Rel-12, one CSI process contains one or two CSI-IM-ConfigId

Approach A1 could equivalently be defined as one Rel-12 CSI-IM resource contains one or two CSI-IM-ConfigId (approach A1’), which is a difference relative to the RRC specifications only.

The RAN1 specifications will be affected in TS36.213. The possible specification impact for the two approaches is summarized in Table 3 (based on current working assumptions). For common understanding, possible impact on RRC specification is also included (although RAN2 may take a different approach). 

Table 3 – Possible specification impact for supporting eIMTA with 1 CSI process
	
	A1: one CSI-IM resource contains one or two {resourceConfig, subframeConfig}
	A2: one CSI process contains one or two CSI-IM-ConfigId

	36.213 section 7.2 UE procedure for reporting Channel State Information (CSI)
	No change needed
	A UE in transmission mode 10 can be configured with one or more CSI processes per serving cell by higher layers. Each CSI process is associated with a CSI-RS resource (defined in Section 7.2.5) and a one or two CSI-interference measurement (CSI-IM) resources (defined in Section 7.2.6). A CSI reported by the UE corresponds to a CSI process configured by higher layers. Each CSI process can be configured with or without PMI/RI reporting by higher layer signalling.

	36.213 section 7.2.3 Channel quality indicator (CQI) definition
	No change needed
	For a UE in transmission mode 10 , the UE shall derive the interference measurements for computing the CQI value reported in uplink subframe n and corresponding to a CSI process, based on only the zero power CSI-RS (defined in [3]) within the configured CSI-IM resources associated with the CSI process. If the UE in transmission mode 10 is configured by higher layers for CSI subframe sets CCSI,0 and CCSI,1 for the CSI process, the configured CSI-IM resources within the subframe subset belonging to the CSI reference resource is are used to derive the interference measurement.

	36.213 section 7.2.6 Channel-State Information – Interference Measurement (CSI-IM) Resource definition
	For a serving cell and UE configured in transmission mode 10, the UE can be configured with one or more CSI-IM resource configuration(s). The following parameters are configured via higher layer signaling for each CSI-IM resource configuration:

· Zero-power CSI RS Configuration (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3])

· Zero-power CSI RS subframe configuration ICSI-RS. The allowable values are given in Section 6.10.5.3 of [3].
For a serving cell and UE configured in transmission mode 10, if the UE is configured to monitor PDCCH or EPDCCH with CRC scrambled by the eIMTA-RNTI and if the maximum number of CSI processes supported by the UE for the serving cell is one, the UE can be configured with one CSI-IM resource configuration. One or two sets of the following parameters are configured via higher layer signaling for the CSI-IM resource configuration:

· Zero-power CSI RS Configuration (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3])

· Zero-power CSI RS subframe configuration ICSI-RS. The allowable values are given in Section 6.10.5.3 of [3].
If a UE is not configured to monitor PDCCH or EPDCCH with CRC scrambled by the eIMTA-RNTI, the A UE is not expected to receive CSI-IM resource configuration(s) that are not all completely overlapping with one zero-power CSI-RS resource configuration which can be configured for the UE.

A UE is not expected to receive a CSI-IM resource configuration that is not completely overlapping with one of the zero-power CSI-RS resource configurations defined in Section 7.2.7.

A UE should not expect the configuration of CSI-IM resource and PMCH in the same subframe of a serving cell.
	For a serving cell and UE configured in transmission mode 10, the UE can be configured with one or more CSI-IM resource configuration(s). The following parameters are configured via higher layer signaling for each CSI-IM resource configuration:

· Zero-power CSI RS Configuration (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3])

· Zero-power CSI RS subframe configuration ICSI-RS. The allowable values are given in Section 6.10.5.3 of [3].
If a UE is not configured to monitor PDCCH or EPDCCH with CRC scrambled by the eIMTA-RNTI, the A UE is not expected to receive CSI-IM resource configuration(s) that are not all completely overlapping with one zero-power CSI-RS resource configuration which can be configured for the UE.

A UE is not expected to receive a CSI-IM resource configuration that is not completely overlapping with one of the zero-power CSI-RS resource configurations defined in Section 7.2.7.

A UE should not expect the configuration of CSI-IM resource and PMCH in the same subframe of a serving cell. 

	36.331 CSI-IM-Config IE
	An optional parameter needs to be added

CSI-IM-Config-r11 ::=

SEQUENCE {


csi-IM-ConfigId-r11


CSI-IM-ConfigId-r11,


resourceConfig-r11


INTEGER (0..31),


subframeConfig-r11


INTEGER (0..154),


... ,

    [[  resourceConfig-v12x0           INTEGER (0..31)         OPTIONAL,   -- Need OR

        subframeConfig-v12x0         INTEGER (0..154)        OPTIONAL        -- Need OR

]]

}

resourceConfig--v12x0,  subframeConfig--v12x0

Refers to a CSI-IM configuration that is configured for the same frequency as the CSI process. EUTRAN can only configure resourceConfig-v12x0 and subframeConfig-v12x0 for a serving frequency on which the UE supports a maximum of one CSI process (i.e. supportedCSI-Proc is indicated as n1) and only if EUTRAN configures the UE to monitor PDCCH or EPDCCH with CRC scrambled by the eIMTA-RNTI.
	No change needed

	36.331 CSI-IM-ConfigId IE
	If more CSI-IM resources need to be supported for CoMP+eIMTA, then a new parameter is introduced.

CSI-IM-ConfigToAddModList-v12xy ::=     SEQUENCE (SIZE (1..maxCSI-IM-plus1)) OF CSI-IM-Config-r11
	If more CSI-IM resources need to be supported for CoMP+eIMTA, then a new parameter is introduced.

CSI-IM-ConfigToAddModList-v12xy ::=     SEQUENCE (SIZE (1..maxCSI-IM-plus1)) OF CSI-IM-Config-r11



	36.331 CSI-Process IE
	No change needed 
	CSI-Process-r11 ::=

SEQUENCE {


csi-ProcessId-r11


CSI-ProcessId-r11,


csi-RS-ConfigNZPId-r11

CSI-RS-ConfigNZPId-r11,


csi-IM-ConfigId-r11


CSI-IM-ConfigId-r11,



p-C-AndCBSRList-r11
SEQUENCE (SIZE (1..2)) OF P-C-AndCBSR-r11,


cqi-ReportBothProc-r11

CQI-ReportBothProc-r11


OPTIONAL,

-- Need OR


cqi-ReportPeriodicProcId-r11
INTEGER (0..maxCQI-ProcExt-r11)

OPTIONAL,

-- Need OR


cqi-ReportAperiodicProc-r11
CQI-ReportAperiodicProc-r11

OPTIONAL,

-- Need OR


...,


[[csi-IM-ConfigId-v12x0

CSI-IM-ConfigId-r11 


OPTIONAL

-- Need OR]]

}

csi-IM-ConfigId-v12x0

Refers to a CSI-IM configuration that is configured for the same frequency as the CSI process. EUTRAN can only configure csi-IM-ConfigId-v12x0 for a serving frequency on which the UE supports a maximum of one CSI process (i.e. supportedCSI-Proc is indicated as n1) and only if EUTRAN configures the UE to monitor PDCCH or EPDCCH with CRC scrambled by the eIMTA-RNTI.

	36.331 maxCSI-IM
	maxCSI-IM-r12 needs to be introduced, and the maximum value depends on CoMP+eIMTA.
	maxCSI-IM-plus1 may be introduced if more than 3 CSI-IM resources are needed for CoMP+eIMTA.

	36.331 maxCSI-RS-ZP
	May need to be increased depending on CoMP+eIMTA
	May need to be increased depending on CoMP+eIMTA


While the RAN2 specification impact seems to be similar with the assumption on how RAN2 might change the RRC specifications, the impact on RAN1 specifications is simpler with approach A2. 
Proposal 6: For a Rel-12 UE configured with TDD eIMTA and capable of one CSI process, one CSI process is associated with one or two CSI-IM resources. The definition of a CSI-IM resource is unchanged. Send a LS to RAN2 to inform RAN2 that a possible RRC change would be to include an additional CSI-IM-ConfigId in CSI-Process-r11.
There is no need to allow this type of configuration for a UE not configured with eIMTA or for a UE not supporting eIMTA, so that legacy implementations of TM10 can be directly reused.
5.4 Support of joint operation of CoMP and eIMTA
eIMTA scenarios 3 and 4 are prioritized for the work on eIMTA in Rel-12. In both cases macro and pico cells are on different carrier frequencies. Since both scenarios are equivalent with respect to CoMP within a cluster of pico cells, we focus on eIMTA scenario 3. Rel-11 CoMP would then be used to cope with cell-edge inter-pico interference within one cluster of pico cells connected by ideal backhaul, where the pico cells in the same cluster have the same SIB1 and dynamic UL/DL TDD subframe configuration.

In R4-140118, the typical distribution of picocells in clusters was determined:
· Most pico cells (68%) do not suffer strong interference from other pico cells and can adjust TDD configuration freely;

· About 20% ~30% clusters include 2~3 pico cells, information exchanging between each other will not be a problem;

Less than 10% of clusters include more than 3 pico cells. So we can focus on cooperation between 2 or 3 pico cells within one cluster. Note that pico cells are typically modeled without sectorization.

Rel-11 CoMP was designed for CoMP scenarios 1, 2, 3, and 4 in TR36.819. None of these scenarios corresponds to the CoMP operation within an isolated cluster of omnidirectional pico cells. Therefore, it is unclear which CoMP schemes might be optimal for CoMP+eIMTA for and what the gains might be.

Observation: a study for the identification of CoMP schemes and performance evaluations would be necessary to optimally design TM10 CoMP with eIMTA operation in eIMTA scenarios 3 and 4.

CoMP for legacy UEs can only be performed in the fixed subframes. One CSI-IM resource for each CSI process is therefore configured in the fixed subframes for the Rel-11 UEs. These CSI-IM resources can directly be reused by the Rel-12 UEs, who can therefore benefit from any Rel-11 CoMP scheme in the fixed subframes. Then at least one additional CSI-IM resource is configured for the Rel-12 UEs in flexible subframes for eIMTA operation. If the eNB also wants to receive CSI feedback relative to multiple CoMP hypothesis for the flexible subframes, then the eNB needs to configure more than one additional CSI-IM resource in the flexible subframes for Rel-12 UEs. However, the eNB will still not be able to use CoMP for Rel-11 UEs in the flexible subframes. So CoMP operation should be guaranteed at least in the fixed subframes. If the eNB does not receive CSI feedback relative to multiple CoMP hypothesis for the flexible subframes but still receives CSI feedback relative to multiple CoMP hypothesis for the fixed subframes, then the eNB could adapt the single CQI received for the flexible subframes according to the amount of CoMP gain reported for the fixed subframes, since the CoMP gain within the pico cluster should be similar in fixed and flexible subframes if a unified CoMP scheme is applied across all downlink subframes. 

Proposal 7: No optimization for CoMP operation in eIMTA flexible subframes in Rel-12. A Rel-12 UE configured with TDD eIMTA only needs to support the association of 2 Rel-11 CSI-IM resources for one CSI process even if the UE can be configured with multiple CSI processes. There is no need to increase the maximum total number of Rel-11 CSI-IM resources beyond 3 for a Rel-12 UE.
5.5 Triggering of aperiodic CSI feedback in TM10 with eIMTA
If a Rel-12 UE is configured with two subframe sets for eIMTA, and the UE is configured with a CSI process associated with 2 Rel-11 CSI-IM resources that fall in different subframe sets, or the UE is configured with a CSI process associated with 1 Rel-11 CSI-IM resource which falls in both subframe sets (e.g. in subframes 4 and 9), then the aperiodic CSI triggering issue identified for TM1-9 also exists. Thus the solution to be adopted for TM1-9 as discussed in section 1 can also be applied in TM10 for a CSI process configured with subframe sets. Different solutions could probably be designed, but it seems straightforward to reuse the solution designed for other transmission modes unless other benefits can be identified specifically for TM10.
Proposal 8: If one TM10 CSI process is configured with subframe sets and the UE is configured with eIMTA, then triggering of aperiodic CSI reporting for subframes sets for this CSI process reuses the scheme of TM1-9 with eIMTA and subframe sets.
If a UE is configured with eIMTA and multiple CSI processes with 1 Rel-11 CSI-IM resource each and no subframe set, but different CSI-IM resources are configured in fixed and flexible subframes, then CSI request for fixed or flexible subframes can be associated with the CSI process index as in Rel-11. Therefore, the proposal above only applies to CSI processes configured with subframe sets.
6 Conclusion

In this contribution, the schemes for CSI reporting and CSI reference resource configuration are discussed. The following proposals are provided:
Proposal 1: If the UE is configured with a single serving cell with TM1-9, 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.
Proposal 2: If the UE is configured with more than one serving cell with TM1-9, aperiodic CSI reporting is triggered by dynamic signaling according to the table below.

	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) and  a set of CSI process(es) configured by higher layers for serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of CSI subframe set(s) and CSI process(es) configured by higher layers

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


Proposal 3: Confirm the following working assumptions
· If the eIMTA UE receives a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the indicated UL-DL configuration in the radio frame can be valid CSI reference resources
· If the eIMTA UE does not receive a valid UL-DL configuration for a radio frame via a reconfiguration DCI, the DL and special subframes according to the SIB-1 UL-DL configuration in the radio frame can be valid CSI reference resources

Proposal 4: No new CSI feedback scheme needs to be introduced for eIMTA when the L1 UL-DL reconfiguration signaling is missed
Proposal 5: If the restriction on the configuration of CSI-IM resources is removed for all Rel-12 UEs, then removing the restriction in Rel-11 specifications should also be considered.

Proposal 6: For a Rel-12 UE configured with TDD eIMTA and capable of one CSI process, one CSI process is associated with one or two CSI-IM resources. The definition of a CSI-IM resource is unchanged. Send a LS to RAN2 to inform RAN2 that a possible RRC change would be to include an additional CSI-IM-ConfigId in CSI-Process-r11.
Proposal 7: No optimization for CoMP operation in eIMTA flexible subframes in Rel-12. A Rel-12 UE configured with TDD eIMTA only needs to support the association of 2 Rel-11 CSI-IM resources for one CSI process even if the UE can be configured with multiple CSI processes. There is no need to increase the maximum total number of Rel-11 CSI-IM resources beyond 3 for a Rel-12 UE.

Proposal 8: If one TM10 CSI process is configured with subframe sets and the UE is configured with eIMTA, then triggering of aperiodic CSI reporting for subframes sets for this CSI process reuses the scheme of TM1-9 with eIMTA and subframe sets.
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