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1 Introduction
In Seoul meeting RAN1 concluded all the pending issues of CSI feedback for TDD eIMTA, RAN2 also finalized all corresponding signalling definitions. In this contribution we provide our proposals for RAN4 CSI report requirements based on these agreements.
2 Discussion
The CSI related RAN1 CR was approved as [4] for TS36213. We also summarize the RAN1 agreements on CSI feedback with sequence of RAN1 meeting in annex. 
It could be seen the most challenge in context of TDD eIMTA CSI feedback for UE to implement is the modification of CQI reference resource definition due to the TDD UL-DL reconfiguration and 2 CSI subframe set especially for TM1-9. For TM10 one Rel-12 CSI process is defined to contain up to two CSI-IM resources rather than one IMR in Rel-11, which is another change. In addition, for A-CSI with 2-bit CSI Request field table is introduced with CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) for TM1-10, which means the CSI for one subframe set could be triggered in DL subframe belongs to the other CSI subframe set. We believe all the modification mentioned above should be taken into account in CSI requirement discussion for TDD eIMTA.  
The TDD eIMTA UE feature group discussed in [5] for demo also needs to be considered for CSI test. The CSI requirement mainly relate to the first to third items defined for feature group #7-3. Considering there is no decision on whether feature group #7-1 is mandatory and whether it is the Prerequisite feature group of feature group #7-3, we propose to consider two classes of CSI feedback requirement in start stage as following:

· Class 1: Isolated test for feature group #7-3
· Class 2: Joint test for feature group #7-1 and #7-3
For each requirement class has following four test cases:

· TM1-9 P-CQI test: verify the UE capability to measure the valid DL subframes 
· TM1-9 A-CQI test: verify the UE capability of interference pre-measurement with 2-bits triggering

· TM 10 P-CQI test: verify the UE capability of CSI feedback for one CSI process with 2IMR

· TM10 A-CQI test: verify the UE capability to CSI feedback with 2-bits triggering
The final CSI feedback test cases should be subset of above test taken into account RAN1 decision on UE feature group and RAN4 discussion on the testability and validity for corresponding test cases.
In addition, it is suggested no RI/PMI test introduced for TDD eIMTA.

In following section, we further introduce our considerations on the test design for portion test cases of each class as example.  
2.1  TM1-9 Test design for class 2
The test the transmission mode we choose here is TM1, which means CRS test.  And due to the main test purpose is to validate the propose selection of CSI reference resource, fading propagation condition is suggested rather than AWGN.   
2.1.1 Periodic CQI test for TM1 
Table 2.1.1-1:  Fading P-CSI test for TM1

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	uplink-downlink configuration indicated by SIB-1
	
	0

	Special subframe configuration
	
	4

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2 

	Periodicity for the uplink-downlink configuration change
	ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	csi-MeasSubframeSet-r12
	
	0001100011

	Downlink power allocation
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	dB[mW/15kHz]
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	[-108]

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	Npd =10

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	8

	cqi-pmi-ConfigurationIndex2
	
	13

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel according to Table A.4-2 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and Table A.4-8 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#5 and #0 when to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink SF#2 and #7


In this test the SIB1 UL-DL configuration is configuration #0 and the reconfiguration candidates are suggested to choose with  UL-DL configuration #{1, 2}, to make sure there is one UL subframe per 5ms. The UL SF#2 is designed to carry the CQI for subframe set1, and UL SF#7 is used to transmit the CQI for subframe set2. The CQI period is configured as 10ms. Hence for the radio frame which is reconfigured as TDD UL-DL configuration #1 UE must be able to measure and buffer the estimation of SF#9. And for the radio frame which is reconfigured as TDD UL-DL configuration #2 UE must be able to measure and buffer the estimation of SF#3 and #9. The Noc level for subframe set0 follow the same number in legacy test as -98dB, and a Noc level for subframe set1 is -108dB according to the system simulation result for about 50% CDF as discussed in [5].

For test metric, the CQI accuracy, BLER criterion, and throughput, are still valid for TDD eIMTA test. Furthermore, the median CQI difference between two subframe sets also could be considered.

All the test parameters for this test case are captured in table 2.1.1-1. 
2.1.2 A-periodic CQI test
Table 2.1.2-1: Fading A-CSI test for TM1
	Parameter
	Unit
	Test 

	PDSCH transmission mode
	
	[TM1(port0)] 

	BW
	MHz
	10

	Special subframe configuration
	
	4

	Downlink HARQ reference configuration
	
	5

	Initial uplink-downlink configuration indicated by SIB-1
	
	0

	Periodic change of uplink-downlink configurations
	
	Randomly select one out of configuration 1, 2 for 
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	Periodicity for the uplink-downlink configuration change
	ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	Propagation condition
	
	Clause B.2.4 with 
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	Antenna configuration
	
	1x2

	Downlink power allocation  
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	dBm/15kHz
	[-108]

	csi-MeasSubframeSet-r12
	
	0001100011

	CQI report interval
	ms
	20ms

	CQI delay
	
	16 or 26

	CSI reporting mode
	
	PUCCH3-0

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Sub-band size
	RB
	6 (full size)

	Note 1:
PDCCH DCI format 0 and 2-bit CSI request shall be transmitted in downlink SF#0 for CSI subframe set0 and SF#5 for CSI subframe set1 when 
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 to allow CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#4 and #9.


In this test the SIB1 and L1 signalling UL-DL configuration is the same as previous one. But the CQI interval is designed as 20ms for each CSI subframe set. To validate the UE ability of pre-measurement, it is suggested to send the reconfiguration signalling only on for radio frame with number #{0,2,4,6…..} and trigger CSI feedback the UL SF#4 and #9 in radio frame without valid reconfiguration signalling for CQI feedback. The thinking is illustrated in following figure.

[image: image17.emf]DSUUDDSUUD DSUU DSUU U U DSUU DSUU U U DSU DDSU D D D


Figure 2.1.2-1

The sub-band differential CQI offset feedback probability, BLER criterion, and throughput are suggested to be used as test metric. 
All the test parameters for this test case are captured in table 2.1.2-1.
2.2  TM10 CQI test for class 1
Table  2. 2-1: P-CSI AWGN test for TM10
	Parameter
	Unit
	Test

	
	
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Uplink downlink configuration broadcasted in SIB -1
	
	2

	Special subframe configuration
	
	4

	csi-MeasSubframeSet-r12
	
	0001100100

	Downlink power allocation (Note 1)
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	Pc
	dB
	[-6]
	[-6]

	
	(
	dB
	[-3]
	N/A

	Cell ID
	
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 1)

	CSI reference signals
	
	Antenna ports 15,…,22
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/3
	N/A

	CSI-RS configuration
	
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS  / ZeroPowerCSI-RS bitmap for TP2
	
	NA
	3 / 1000010000000000

	Zero-Power CSI-RS configuration

ICSI-RS  1/ ZeroPowerCSI-RS bitmap for TP1
	
	13/

0010000000000000
	NA

	Zero-Power CSI-RS configuration

ICSI-RS  2 / ZeroPowerCSI-RS bitmap TP1
	
	8/

0010000000000000
	NA

	CSI-IM  1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	13 /

0010000000000000
	N/A

	CSI-IM  2 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	8 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode for subframe set1
	
	CSI-RS/CSI-IM1/PUCCH 1-1

	CSI process configuration

Signal/Interference/Reporting mode for subframe set12
	
	CSI-RS/CSI-IM2/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1 
(8 x 2)
	Clause B.1 
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0020 0000 0000 0001 0000
	100000
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	Modulation / Information bit payload
	
	(Note2)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note3)
	N/A

	PUCCH Report Type for CQI/second PMI
	
	2b
	N/A

	Physical channel for RI reporting
	
	PUSCH
	N/A

	PUCCH Report Type for RI/ first PMI
	
	5
	N/A

	Reporting periodicity for one subframe set
	ms
	Npd = 10 
	N/A

	CQI Delay
	ms
	10
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	ri-ConfigIndex
	
	805 
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	PDSCH scheduled sub-frame set1
	
	[3,4]

	PDSCH scheduled sub-frame set2
	
	[8,9]

	Timing offset between TPs
	us
	0

	Frequency offset between TPs
	Hz
	0

	Note 1:
REs for antenna ports 0 and 1 CRS have zero transmission power.
Note 2:   Table A.4-3b in TS36.101 is used for non CSI-RS subframes. Table A.4-3k in TS36.101 is used for CSI-RS subframes.

Note 3:   To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.


For this AWGN test the system TDD UL-DL configuration is fixed as configuration#2. The periodicity of CQI feedback is 10 ms per subframe set. Two ZP-CSI-RS configurations are defined for each CSI subframe set. The PDSCH scheduled sub-frame for subframe set 1 is SF#3 and #4. The PDSCH scheduled sub-frame for subframe set 2 is SF#8 and #9. This test case is modelled for the UE without eIMTA configured but with different interference in different subframe sets. The test metric of legacy single process TM10 test could be reused. Other parameters are summarized in table 2.2-1
3 Conclusion
We propose to consider two classes of CSI feedback requirement in start stage as following:

· Class 1: Isolated test for feature group #7-3

· Class 2: Joint test for feature group #7-1 and #7-3

For each requirement class has following four test cases:

· TM1-9 P-CQI test: verify the UE capability to measure the valid DL subframes 
· TM1-9 A-CQI test: verify the UE capability of interference pre-measurement with 2-bits triggering

· TM 10 P-CQI test: verify the UE capability of CSI feedback for one CSI process with 2IMR

· TM10 A-CQI test: verify the UE capability to CSI feedback with 2-bits triggering

The final CSI feedback test cases should be subset of above test taken into account RAN1 decision on UE feature group and RAN4 discussion on the testability and validity for corresponding test cases.
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Annex : Agreements for CSI in RAN1 
· RAN1 #73
Agreement:
· In DL, at least two subframe sets can be configured to allow separate CSI measurement/report for either two types of  subframes, and/or two types of interference seen by a subframe 
· FFS if additional (more than two) subframe sets are needed

· FFS if applicability of this in different CSI reporting modes and/or transmission modes
· FFS further details of the required specification support
· RAN1 #74
Agreement: 

· In DL, up to two subframe sets can be UE-specifically signaled (per serving cell) to allow separate CSI measurement/report for either two types of  subframes, and/or two types of interference seen by a subframe 
· FFS if applicability of this in different CSI reporting modes and/or transmission modes

· RAN1#75
Agreement:

· When a UE decodes explicit L1 signaling of reconfiguration correctly and detects a valid UL-DL configuration, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by the explicit L1 signaling of reconfiguration
· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE shall measure CSI only within the subframes indicated as DL subframe or special subframe by SIB configuration

· Aperiodic CSI feedback shall be supported for all the configured measurement subframe set(s)
· RAN1#76
Agreement:
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


Agreement:

· 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. 
· Agreements from email discussions after RAN1 #76

· [76-03]Working assumption: 
·      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
The restriction refers to the following:

“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”
Working assumption: 
- 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. 

· [76-04]

Agreement:

·         For eIMTA capable UEs the CSI measurement subframe set index is used to determine CSI priority for collision handling in periodic CSI reporting
·        The priority for CSI reporting is defined as follows:
o   CSI reporting type > CSI process > CC index > CSI subframe index
o   CSI subframe index 0 > CSI subframe index 1 
· [76-05]
Working assumption:

  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

· FFS if the eIMTA UE can omit reporting the periodic CSI or report OOR under certain conditions, and the corresponding conditions are also FFS

· RAN1#76bis

Agreement:
· Confirm the working assumption of “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.”

· If CSI-IM is defined in a subframe and the subframe is indicated as uplink subframe according to the L1 reconfiguration DCI, UE shall not assume the CSI-IM is present in this subframe.

· For CSI reporting for TM 10, confirm the working assumption “Minimum UE capability on the number of CSI processes for TDD eIMTA is one”

· When 2 CSI subframe sets are configured for an eIMTA UE, the triggering mechanism for A-CSI for TM 1-10, for both non-CA and CA cases, a 2-bit indicator is utilized for control channels in UE-specific search space

· For the non-CA case when there is a single CSI process, the current 1-bit CSI information field is updated to 2-bit information field; for other cases, the current 2-bit information filed is re-used

· How to map the 3 triggering states are FFS

· FFS how to map the 1-bit CSI information field for control channels in common search space, targeting minimal spec impact

· Note: for each CSI process, only up to one subframe set is reported in any given subframe

Working assumption:

· In Rel-12, no change to the definition of a CSI-IM resource compared to Rel-11
· One CSI process can be configured with 2 CSI-IM resources only if the CSI process is also configured with 2 Rel-12 CSI subframe sets
· If one CSI process is configured with 2 CSI-IM resources and with 2 Rel-12 CSI subframe sets, no RAN1 specification change in terms of the association between subframe sets and CSI-IM resources
· Can revisit if significant issue(s) is identified
· A UE can be configured with up to 4 Rel-11 CSI-IMs for a serving cell.

· If a UE is configured with 4 Rel-11 CSI-IM resources, the UE can be configured with multiple CSI processes using all 4 Rel-11 CSI-IMs only if the UE is configured with eIMTA and at least one of the CSI processes is configured with two CSI-IM resources.

· If a UE is configured with more than one CSI process, at most 2 CSI processes can be configured with 2 CSI-IM resources each, only if each of the two CSI processes is also configured with 2 Rel-12 CSI subframe sets
· Rel-12 CSI subframe sets are common to all CSI processes for a serving cell

Agreements:

· If a UE is configured with eIMTA on any serving cell and if the newly introduced Rel-12 two subframe sets are not configured for any of the serving cells, the existing triggering mechanisms/tables are reused

· Email discussion on how to map the 2-bit A-CSI triggering field until April 10th (Zukang, CATT) using R1-141887 as a starting point
· Agreements from email discussions after RAN1 #76bis

· [76b-05]

Agreements:

If a UE is configured with eIMTA and two Rel-12 CSI subframe sets on at least one serving cell, the 2-bit A-CSI triggering field in DCIs transmitted in UE specific search space can trigger A-CSI reporting according to the following table:
 
	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered 

	'01'
	 Aperiodic CSI report is triggered for a group of {CSI process(es)} and/or {CSI process(es) and  Rel-12 subframe set(s)} configured by higher layers for serving cell [image: image23.png]




	'10'
	 Aperiodic CSI report is triggered for a 1st group of {CSI process(es)} and/or {CSI process(es) and  Rel-12 subframe set(s)} configured by higher layers 

	'11'
	 Aperiodic CSI report is triggered for a 2nd group of {CSI process(es)} and/or {CSI process(es) and  Rel-12 subframe set(s)} configured by higher layers


 
· For a given serving cell, if the UE is configured in transmission modes 1-9, the "CSI process" in the above table refers to the aperiodic CSI configured for the UE on the given serving cell.

· l  The 1-bit A-CSI triggering field in DCIs transmitted in common search space triggers the A-CSI reporting corresponding to state of ‘01’ in the above table, if the 1-bit A-CSI triggering field is set to '1'.

· A UE is not expected to be configured by higher layers with more than 5 CSI processes and/or {CSI process(es) and Rel-12 subframe set(s)} in each of the 1st and 2nd group of CSI process(es) and/or {CSI process(es) and Rel-12 subframe set(s)} in the above table.

· A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each CSI request field of 01, 10 and 11

· [76b-14]

Agreements:

· If a UE is configured with eIMTA and two subframe sets for uplink power control of a serving cell, the UE can be configured by RRC signaling with two sets of beta_{offset}^{PUSCH} (i.e. beta_{offset}^{HARQ-ACK}, beta_{offset}^{RI}, beta_{offset}^{CQI}) values, one for each UL subframe set for the serving cell. It is up to RAN2 to decide whether or not the beta_{offset}^{PUSCH} values are common to all serving cells. 
· For a Rel-12 UE configured with eIMTA and TM 1 – 9 on a serving cell, the UE can be configured with up to 2 ZP-CSI-RS configurations. The UE shall perform PDSCH/EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations. 

· For a Rel-12 UE configured with eIMTA, TM10, EPDCCH, and two Rel-12 CSI subframe sets on a serving cell, the UE can be configured with an additional csi-RS-ConfigZPId-r11 for each EPDCCH set for EPDCCH RE mapping. The UE shall perform EPDCCH RE mapping by rate matching around this additional ZP-CSI-RS configuration and the existing ZP-CSI-RS configuration indicated in the PQI associated with the EPDCCH. TM10 PDSCH RE mapping is the same as in Rel-11.

· For a Rel-12 UE configured with eIMTA, TM10, and two Rel-12 CSI subframe sets on a serving cell, the UE can be configured with separate Pc and codebook subset restriction for each of the two Rel-12 CSI subframe set of a CSI process. 
· A UE is not expected to be configured with both Rel-10 eICIC subframe sets and Rel-12 CSI subframe sets for a serving cell. If a UE configured to determine the UL-DL configuration for a serving cell via monitoring the L1 reconfiguration DCI (i.e. the PDCCH scrambled by eIMTA-RNTI), the UE is not expected to be configured with the Rel-10 eICIC subframe sets on the serving cell.
· RAN1 #77

Agreements
· For a UE configured with eIMTA and two Rel-12 CSI subframe sets for aperiodic CSI report on an uplink subframe n,
· if there is no valid reference resource between A-CSI triggering subframe and subframe n-4, the DL reference resource for the A-CSI is a DL subframe prior to the triggering subframe, where the DL subframe is:
· a valid DL subframe, and
· corresponds to the triggered CSI subframe set, and

· the lowest indexed DL subframe for TM9 or the lowest indexed non-MBSFN DL subframe for TM 1-8 (according to the L1 indicated UL/DL configuration) in radio frame m, and
· the radio frame m is the latest radio frame containing at least one valid DL subframe for TM9 or one valid non-MBSFN DL subframe for TM 1-8 (according to the L1 indicated UL/DL configuration) for the triggered CSI subframe set

· Otherwise, the latest valid DL subframe (according to the L1 indicated UL/DL configuration) before subframe n-4 and corresponding to the triggered CSI subframe set is the DL reference resource for the A-CSI.
Agreements:

· For aperiodic CSI for TM 10, the reference resource for a triggered CSI subframe set is the latest valid DL subframe no later than subframe n – 4 and corresponding to the triggered CSI subframe set

· Confirm the working assumption (regarding CSI-IM configuration) with revision: 

· If the Rel-12 two CSI subframe sets for TDD is configured for a UE, the restriction is removed for all downlink subframes

Confirm the following working assumption with revision:

· In Rel-12, no change to the definition of a CSI-IM resource compared to Rel-11
· One CSI process can be configured with 2 CSI-IM resources only if the CSI process is also configured with 2 Rel-12 CSI subframe sets
· If one CSI process is configured with 2 CSI-IM resources and with 2 Rel-12 CSI subframe sets, no RAN1 specification change in terms of the association between subframe sets and CSI-IM resources
· A UE can be configured with up to 4 Rel-11 CSI-IMs for a serving cell.

· If a UE is configured with 4 Rel-11 CSI-IM resources, the UE can be configured with multiple CSI processes using all 4 Rel-11 CSI-IMs only if the UE is configured with eIMTA and at least one of the CSI processes is configured with two CSI-IM resources.

· If a UE is configured with more than one CSI process, at most 2 CSI processes can be configured with 2 CSI-IM resources each, only if each of the two CSI processes is also configured with 2 Rel-12 CSI subframe sets
· Rel-12 CSI subframe sets are common to all CSI processes for a serving cell
For Periodic CSI, confirm the following working assumptions with revisions:

· 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
· Further discussion (at CR stage) on UE behavior (which needs to be defined) if a UE does not receive the L1 indicated UL/DL configuration for a radio frame.
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