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1. Introduction
In previous RAN4 meetings, it was proposed to define CSI requirements for CA [1][2]. It was proposed [1] that

If the UE is configured for carrier aggregation the CSI requirements below apply to per component carrier with the CSI reporting configured for the serving cell under test.
But it would be problematic. For periodic CSI tests, if with the CSI reporting configured for the serving cell under test, the reporting of Pcell would collide with that of Scell and the CSI of one cell (Pcell or Scell) would be dropped at any time. So if CSI was tested against CA, new configurations would be needed. 
For aperiodic CSI tests, both Pcell and Scell CSI could be reported simultaneously because of the configuration of CSI request field for PDCCH with uplink DCI format, but it should be made clear what is configuration and what is the 1st set of serving cells. And in the previous RAN4 #58AH meeting (Shanghai, 2011), whether the test for aperiodic should be defined was discussed [3][4]. In [4], the discussion was in Rel-10 with carrier aggregation, a new 2-bit CSI request field in DCI format 0 and 4 (UE-specific Search Space) is defined for triggering aperiodic CSI reporting when more than one DL cell is configured and the corresponding proposal was for CSI requirements, aperiodic CSI reporting of two CCs in one PUSCH according to the new CSI request field needs to be verified. The PUSCH 3-0 frequency-selective scheduling test can be reused for CA. After discussion, the agreement in [3] was 
· Test Cases: Option 2b, but we have 4Tx+TM4 as 10+10MHz, i.e., 

2Tx+TM3 for 10+10MHz and 20+20MHz, 4Tx+TM4 for 10+10MHz, no additional CSI test
In this contribution, two issues will be discussed:
· In the existing CA TM4 10MHz FDD test, the same CSI configuration is used for both Pcell and Scell. It should be clarified what CSI request field is and the detailed configuration.
· Whether the additional periodic CSI and/or aperiodic CSI test cases should be introduced into TS36.101.
2. Discussion
2.1. CA TM4 FDD test
The following texts are copied from TS36.101 (FDD requirement for example) and TS36.213 respectively.
------------------------------------------------------ TS36.101 text ------------------------------------------------------------------------

8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-6
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	dB
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	14.7
	2-8
	-

	2
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	3-8
	CL_A-A

	Note 1:
For CA capable UE, the OCNG pattern applies for each CC.


------------------------------------------------------ TS36.101 text ------------------------------------------------------------------------
------------------------------------------------------ TS36.213 text ------------------------------------------------------------------------
7.2.1
Aperiodic CSI Reporting using PUSCH

A UE shall perform aperiodic CSI reporting using the PUSCH in subframe n+k on serving cell 
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, upon decoding in subframe n either:

· an uplink DCI format, or

· a Random Access Response Grant,

for serving cell 
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 if the respective CSI request field is set to trigger a report and is not reserved. If the CSI request field is 1 bit [4], a report is triggered for serving cell 
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 if the CSI request field is set to ‘1’. If the CSI request field size is 2 bits [4], a report is triggered according to the value in Table 7.2.1-1A corresponding to aperiodic CSI reporting.

A UE is not expected to receive more than one aperiodic CSI report request for a given subframe.

Table 7.2.1-1A: CSI Request field for PDCCH with uplink DCI format 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 serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

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


Note: PDCCH with DCI formats used to grant PUSCH transmissions as given by DCI format 0 and DCI format 4 are herein referred to as uplink DCI format when common behaviour is addressed.

------------------------------------------------------ TS36.213 text ------------------------------------------------------------------------
It is not clear what value of CSI request field is configured for CA TM4 test. The risk is that the improper value of CSI request field would fail the test. For example, if ’01’ was configured, only the CSI for Pcell would be reported. So it is suggested:
· Proposal 1: Configure ‘10’ for the value of CSI request field and configure two CC-s under test as the 1st set of serving cells by higher layers.
The draft CR is provided in the annex. 
2.2. Necessity of additional CSI test

The reasons behind the previous agreement, i.e., no CSI test for CA, were
· For the CA demodulation requirement, the verification of functionality is most important;
· CA TM4 test could verify the functionality of the aperiodic CSI feedback implicitly.
If the group still stick to the previous agreement, no additional CSI reporting requirement especially for the aperiodic CSI would be needed. Although PUSCH 3-x might be considered more important, we are not sure whether all the important reporting modes should be covered. 
Observation 1: the functionality and corresponding requirements for aperiodic CSI reporting for CA have been implicitly verified together with the proper UE response to the value of CSI request field in Rel-10.
For CA periodic CSI reporting, UE is required to be able to measure and report CSI-s on both CCs compared to Rel-8/9, i.e., on single CC. In principle, the existing CA TM4 test could verify whether UE is able to measure CSI-s on both CCs implicitly. Furthermore, the eICIC CSI requirements could verify whether the UE could measure and report two periodic CSI simultaneously on two separate resources although not on two carriers.
However, it was true that no explicit CSI test for CA. If the CSI requirements for CA CSI were thought to be important and the group agreed to introduce them, we provide two options to limit the test case number:
· Option 1: Introduce one periodic CQI reporting test for CA;

· Option 2: Introduce one periodic CQI reporting test and one aperiodic CQI reporting test for CA;

We prefer Option 1. The concern would be that the CA-perf WI was closed. So it is suggested disusing additional CA CSI test in Rel-11.
4. Conclusions

In this contribution, we discuss the issue related to CSI reporting for CA. For the existing CA TM4 test, we propose
· Proposal 1: Configure ‘10’ for the value of CSI request field and configure two CC-s under test as the 1st set of serving cells by higher layers.

Regarding whether the new CSI tests should be introduced for CA, we provide two options:
· Option 1: Introduce one periodic CQI reporting test for CA;

· Option 2: Introduce one periodic CQI reporting test and one aperiodic CQI reporting test for CA;

We prefer Option 1. The concern would be that the CA-perf WI was closed. So it is suggested disusing additional CA CSI test in Rel-11.
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5. Annex draft CR for CA TM4 tests
The cover sheet is omitted.
<< Unchanged sections omitted >>
8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	-6
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	dB
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 3)
	
	‘10’

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:   CSI request field applies for CA demodulation requirement only. Multiple CC-s under test are configured as the 1st set of serving cells by higher layers.


Table 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	14.7
	2-8
	-

	2
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	3-8
	CL_A-A

	Note 1:
For CA capable UE, the OCNG pattern applies for each CC.


<< Unchanged sections omitted >>
<< Unchanged sections omitted >>
8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.3-2, with the addition of the parameters in Table 8.2.2.4.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.2.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
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	dB
	-6
	-6
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	dB
	-6 (Note 1)
	-6 (Note 1)

	
[image: image15.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	8

	PMI delay (Note 2)
	ms
	10 or 11
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2
	PUSCH 1-2

	ACK/NACK feedback mode
	
	Bundling
	Bundling

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 4)
	
	‘10’
	‘10’

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4) 

Note 3:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms
Note 4:   CSI request field applies for CA demodulation requirement only. Multiple CC-s under test are configured as the 1st set of serving cells by high layers.


Table 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 TDD
	OP.1 TDD
	EPA5
	4x2 Low
	70
	15.7
	2-8
	-

	2
	2x20 MHz
	R.43 TDD
	OP.1 TDD (Note 1)
	EVA5
	4x2 Low
	70
	11.1
	5-8
	CL_C

	Note 1:
For CA capable UE, the OCNG pattern applies for each CC.


<< Unchanged sections omitted >>
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