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1. Applicability rule and antenna connection
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source
	Decision

	7.8.1
	R4-154612
	Discussion
	Test coverage and applicability rules for 4Rx capable Ues for demodulation and RRM tests
	Ericsson
	


Summary

· Ericsson (R4-152895)
· Proposal 1: The below Rule 1 and Rule 2 should be applied to requirements including RRM (legacy tests with 2Rx), RLM (in case it’s identified needed for 4Rx otherwise only legacy tests with 2Rx), UE demodulation (PDSCH, control channels) and CSI requirements for 4Rx capable UEs in order to achieve proper test coverage.

· Rule 1: If the test scenario defined for 4Rx is completely identical with the legacy test scenario defined with 2Rx, except the number of Rx ports and SNR/SINR requirements, then only the new tests defined with 4Rx need to be executed and the legacy tests with 2Rx could be skipped.

· Rule 2: If the test scenario defined for 4Rx is not completely identical with the legacy test scenario defined with 2Rx, except the number of Rx ports and SNR/SINR requirements, then both the new tests defined with 4Rx and the legacy tests with 2Rx need to be executed.

· Rule 3: If a test scenario defined for 2Rx does not have a corresponding 4Rx test scenario, the legacy tests with 2Rx need to be executed. 

· Proposal 2: For RF requirements 4Rx capable UEs should declare 4Rx features on the supported band (e.g. per band) and pass the RF requirements accordingly.

· Proposal 3: All RLM (in case it’s identified needed), UE performance and CSI requirements defined with 4Rx should be band agnostic and are only requested to be executed once from any supported band.

· Proposal 4: All RLM (in case it’s identified needed), UE performance and CSI requirements defined with 4Rx should be specified in the way no opportunistic fallback to 2 Rx is allowed in order to achieve the substantial gain of using 4 Rx.

· Proposal 5: The power level set for UE performance tests with 4 Rx should consider a substantial margin beyond REFSENS, e.g + 6dB, in order to save power and to better map a realistic deployment scenario.

· Proposal 6: The power level set for UE performance tests with 4 Rx should be based on the outcome from RF side on the REFSENS level, e.g. to take a highest REFSENS level among all bands as the baseline to consider the general power level for UE performance tests.

· Proposal 7: With 4Rx as an optional feature in Rel-13 and RAN4 defines UE performance requirements in 36.101 it’s up to the UE/chipsets to decide on which release to be declared to pass the performance tests defined with 4Rx in Rel-13 of 36.101, possibly from Rel-10.

· Proposal 8: RAN4 should inform RAN5 to allow all Rel-13 4Rx requirements to be possible to be tested for earlier releases UEs e.g. from Rel-10. It’s up to RAN5 to decide how to implement it.

· Proposal 9: For 4 Rx capable UEs to perform the legacy tests specified with 2 Rx any 2 of the 4 Rx are connected.

Discussion
· General rule to test legacy tests with no corresponding 4Rx tests.
· It’s up to the UE to decide to only connect 2 (including the main Tx/Rx antenna) of the 4 Rx antenna porits.

· Applied to RRM, RLM, UE demodulation and CSI tests.

Ericsson : WF is for ensuring that legacy or 2RX release 13 can be verified with a  4RX capable UE. Need to find a way to perform legacy tests 

Nokia  What is the current agreement on RLM? We do not have agreement on behaviour? Agree that we need to find a way to apply 

Ericsson : All legacy tests need to be run unless there is a corresponding 4RX test. There is no option to skip tests or there woud be a coverage hole

ZTE : Agree that RLM behaviour needs to be agreed first

Qualcomm : There are hundreds of 2RX tests. Consensus that we will not duplicate tests so most 2RX tests need to be fulfilled by 4RX UE. 

CMCC : General applicability discussion can be applied to all, we can discuss applicability rule without knowing RLM details. Ericsson applicability rule is a good start

Huawei : Agree, don’t design new test cases. Should understand the test condition. 

Ericsson: High level view of test setup, there will be no eicic/feicic

Intel : If 2AP are connected will the UE perform 2RX or 4RX reception?

Qualcomm : Need to differentiate UE types. 1. Support 2RX in some bands and 4RX in others. 2. UE support 4RX. Testing type 1 is simple, for type 2 we can use a method with 2RX antennas connected.

Intel : These are not OTA tests, demod test are band agnostic. How does this help in the test?

Qualcomm : All demod, CSI and some RRM are band agnostic. Test is performed in any band up to the UE vendor. These are all conducted tests. 

ALU : If the UE always uses 4RX and there are 4RX tetsts

Intel : Would like input from TE company on possible test method. UE Can be tested at a band that does not support 2RX
Ericsson : There are only 2 data sources, and it is decided by the chipset vendors how to connect to the data. There could be other option like pairwise 100% correlation. 

Chair : Could be down to RAN5 to decide

Ericsson : prefer recommendation

Chair : Output could be LS to RAN5 making a recommendation
Huawei : Concern that “4if RX UE supports 2RX band then a 2RX test will be fulfilled on a 2RX band” it penalises a UE that supports all bands.
Ericsson : Band agnostic test

Ericsson : There are only 3 options

Option 1 : 2 AP are left open

Option 2 : 100% correlation used pairwise connected

Option 3 : 2 ports are left with zero input

Agreements
All 2RX tests (RRM,RLM,demod,CSI) which test features supported by a 4RX UE need to be verified by the 4RX UE unless the 4RX applicability rules indicate that they do not need to be verified 

Applicability rules for legacy tests which would be verified by 4RX capable UE can be decided later
2. Control channels
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source
	Decision

	7.8.4.2
	R4-153953
	Discussion
	Discussion on ensuring UE is in 4RX state for PCFICH/PDCCH performance tests
	ZTE Corporation
	

	7.8.4.2
	R4-154096
	Other
	Control channel demodulation performance of 4 Rx UE
	Qualcomm Incorporated
	

	7.8.4.2
	R4-154137
	Discussion
	Discussions on 4 Rx AP UE Control Channels Tests
	Intel Corporation
	

	7.8.4.2
	R4-154239
	Discussion
	Discussion and evaluation on 4RX control channel demodulation requirements
	Huawei, HiSilicon
	

	7.8.4.2
	R4-154393
	Discussion
	Control channel simualation result for 4RX
	CATT
	

	7.8.4.2
	R4-154497
	Discussion
	Simulation Results on Control Channels for 4Rx UEs
	CMCC
	

	7.8.4.2
	R4-154583
	Other
	Performance requirements of PDCCH with 4 Rx
	Ericsson
	

	7.8.4.2
	R4-154584
	CR
	Requirements for PDCCH with 4Rx
	Ericsson
	

	7.8.4.2
	R4-154585
	Other
	Summary of simulation results for PDCCH demodulation test for 4Rx
	Ericsson
	

	7.8.4.2
	R4-154586
	Other
	Discussion on ePDCCH demodulation for 4Rx
	Ericsson
	

	7.8.4.2
	R4-154587
	Other
	Feasibility of PHICH tests with PDSCH scheduled
	Ericsson
	

	7.8.4.2
	R4-154626
	Discussion
	Simulation results for PDCCH performance under 4Rx
	LG Electronics Inc.
	

	7.8.4.2
	R4-154632
	Discussion
	4RX Control Channel Demodulation tests
	MediaTek Inc.
	

	7.8.4.2
	R4-154656
	Discussion
	Evaluation results for PDCCH/PCFICH with 4Rx
	NTT DOCOMO INC.
	

	7.8.4.2
	R4-154705
	Discussion
	Simulation results for 4Rx control channel demodulation
	ZTE
	


Summary

· ZTE (R4-153953)
· Observation: It was determined that RAN4 needs to figure out a solution that can guarantee a 4RX UE to stay in 4RX mode before starting the test. The usage of a warm up period is sufficient for a UE to stay in 4RX mode.

· Proposal: RAN4 use a warm-up period for the 4RX performance requirements for PCFICH/PDCCH demodulation tests.
· Qualcomm (R4-154096)
· Observation 1. PHICH demodulation is not directly related to PDSCH demodulation. UE may or may not enable 4 Rx antenna depending on PDSCH demodulation status. 

· Observation 2. It is not clear how network can benefit from improved PHICH demodulation performance of 4 Rx UE. 

· Proposal 1. Deprioritize PHICH demodulation test for 4 Rx UE. 

· Proposal 2. In case RAN4 agrees that UE needs to fulfill both 2 Rx and 4 Rx requirements, define one 4 Rx test with 2 Tx antenna configuration. Otherwise, duplicate all 3 PCFICH/PDCCH tests for 4 Rx UE. 

· Proposal 3. Introduce 4 Rx demodulation test for distributed EPDCCH and localized EPDCCH test with TM9 by reusing existing EPDCCH test set up. 

· Proposal 4. In case RAN4 agrees that UE needs to fulfill both 2 Rx and 4 Rx requirements, define one distributed EPDCCH test with aggregation level 16 and one localized EPDCCH test with aggregation level 2.

· Intel (R4-154137)
· Proposal 1: We propose control channel testcases and test configurations for the 4-RX AP UE as Table 1.
· Proposal 2: To make them reasonable testcase sets, RAN4 may consider adjusting the aggregation levels in testcase 8.4.1.1 and testcase 8.8.1.1 #2 or avoid the test introduction by testing UE functions through other substituted subtest.
Table 1 : Proposed 4-RX control channel testcases and test configurations
	Control
Channels
	Reference Testcase (FDD),<TDD>
	Sub
Test
 #
	Number of 
TX proposed for 4RX test
	Channel
proposed for 4RX test
	RX Corr
proposed for 4RX test
	Agg.
 Level
	TX type
EPDCCH
	PDSCH
TM
	Note

	
	
	
	
	
	
	
	
	
	

	PDCCH
PCFICH
	8.4.1.1
<8.4.2.2>
	1
	1
	ETU70
	Low
	8CCE 
TBD
	-
	-
	Avoid  test in overstressed SNR region

	
	8.4.1.2.1
<8.4.2.2>
	1
	2
	EVA70
	Low
	4CCE
	-
	-
	

	
	8.4.1.2.2
<8.4.2.2.2>
	1
	4
	EPA5
	ULA
Medium
	2CCE
	-
	-
	

	EPDCCH
	(8.8.1.1)
<8.8.1.2>
	1
	2
	ETU70
	XPOL Medium
	4 ECCE
	Distributed
	TM3
	

	
	
	2
	2
	EVA70
	XPOL Medium
	 16 ECCE 
TBD
	Distributed
	TM3
	Avoid  test in overstressed SNR region

	
	(8.8.2.1)
<(8.8.2.2>
	1
	2
	EVA5
	XPOL Medium
	2 ECCE
	Localized
	TM9
	

	
	
	2
	2
	EVA5
	XPOL Medium
	  8 ECCE
	Localized
	TM9
	

	PHICH
	No test

	PBCH
	No test


· Proposal 3 : We propose not to introduce new PHICH requirements for 4-RX AP UEs, which means 2-RX AP UE requirements are applied to 4-RX AP UEs.
· Proposal 4 : We propose not to introduce new PBCH requirements for 4-RX AP UEs, which means 2-RX AP UE requirements are applied to 4-RX AP UEs.
· Proposal 5 :  Since the test bench never knows  UE’s 4-RX AP status or 2-RX AP status and its AP switching timing, it requires special SNR manipulation to ensure 4-RX AP utilization. RAN4 needs to discuss about the method clearly.
- Check the test method illustrated in figure 1. Miss-detection rate of 4-RX UE must be counted only when 4-RX AP utilization is ensured.
- Apply the same test methods to PDSCH tests as well as PDCCH tests.
· Huawei (R4-154239)
· Proposal 1: The 4RX performance requirements for PCFICH/PDCCH/PHICH/ePDCCH should be introduced, based on a common understanding on the UE fallback behaviour in RAN4.
· Proposal 2: The 4RX performance requirement for PBCH is not needed.
· Proposal 3: RAN4 adopts the following 4RX requirements for control channel, and down-selection might be needed:
· PCFICH/PDCCH, section 8.4.1.2.1, 10MHz, 4 CCE, R.16 FDD, EVA70, 2 x 2 Low

· PCFICH/PDCCH,section 8.4.1.2.2
5 MHz
, 2 CCE, R.17 FDD, EPA5, 4 x 2 Medium

· ePDCCH (distributed), section 8.8.1.1, 10 MHZ, 16 ECCE, 
R.56 FDD, EVA70, 2 x 2 Low

· ePDCCH (localized), section 8.8.2.1, 10 MHZ, 8 ECCE, R.58 FDD, EVA5, 2 x 2 Low

· PHICH, section 8.5.1.2.1, 10 MHz, R.19, EVA70, 2 x 2 Low

· PHICH, section 8.5.1.2.2, 5 MHz, R.20, EPA5, 4 x 2 Medium

· CATT (R4-154393)
· Table 1: Ideal PDCCH/PCFICH simulation results for 4RX
	Test condition
	Bandwidth 
	Aggregation level
	Reference Channel in TS36.101
	Propagation Condition in TS36.101
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB) in ideal simulation  

	8.4.2.1
	10 MHz
	8 CCE
	R.15 TDD
	ETU70
	1x4 Low
	1
	-7.2

	8.4.2.2.1
	10 MHz
	4 CCE
	R.16 TDD
	 EVA70
	2 x 4 Low
	1
	-5.2

	8.4.2.2.2
	5 MHz
	2 CCE
	R.17 TDD
	 EPA5
	4 x 4 Medium
	1
	 2.7


· CMCC (R4-154497)
· Table 1 PDCCH/PCFICH performance gains of 4Rx demodulation over 2Rx demodulation

	Number of transmit antenna port
	1TX
	2TX
	4TX

	Gain (dB)
	2.6
	2.4
	2.8


· Table 2 ePDCCH performance gains of 4Rx demodulation over 2Rx demodulation 
	
	Distributed transmission
	Localized transmission

	Aggregation level
	4ECCE
	16ECCE
	2 ECCE
	8 ECCE

	Gain (dB)
	3.2
	2.8
	6.4
	4.8


· Ericsson (R4-154583)
· Table 1 SNR required for PDCCH performance reaching 1% Pm-dsg

	
	PDCCH

	
	1 Tx Antenna
section 8.4.1.1
	2 Tx Antenna
section 8.4.1.2.1
	4 Tx Antenna
section 8.4.1.2.2

	
	2Rx 
	4Rx 
	2Rx 
	4Rx 
	2Rx ULA
	4Rx
ULA
	4Rx 
X-Pol

	SNR [dB]
	-4 dB
	-7.3
	-4.3
	-7.7
	2.11
	-0.75
	-4.2


· Table 1 SNR required for PDCCH performance reaching 1% Pm-dsg in TDD

	
	PDCCH

	
	1 Tx Antenna
section 8.4.2.1
	2 Tx Antenna
section 8.4.1.2.1
	4 Tx Antenna
section 8.4.1.2.2

	
	2Rx 
	4Rx 
	2Rx 
	4Rx 
	2Rx ULA
	4Rx
ULA
	4Rx 
X-Pol

	SNR [dB]
	-1.4
	-4.7
	-2.6
	-5.4
	2.8
	-0.1
	-4.4


· Ericsson (R4-154586)
· Observation 1: From these simulations the indication is that there is a gain for ePDCCH performance from approximately 3 dB gain for ePDCCH, distributed transmission when going from 2Rx to 4Rx to between 4.5 to 6.5 dB for localized transmission.

· Observation 2: The SNR levels shown in Table 1 are feasible to use in testcase. It is therefore feasible to use the same setup for 4Rx as for 2Rx.

· Proposal 1: Add new requirements for ePDCCH for a UE capable of 4Rx. Use the same test setup as for 2Rx in 36.101 chapter 8.8 and schedule PDSCH continuously during the test.

· Ericsson (R4-154587)
· Observation 1: The usecase with PHICH transmissions in DL simultaneous with PDSCH transmissions to the same UE is a relevant usecase.

· Observation 2: The gain in PHICH performance for a UE with 4 receiver antennas, when 1Tx antennas are used (in 36.101, 8.5.1.1), is around 3.5 dB for Low correlation.

· Observation 3: The gain in PHICH performance for a UE with 4 receiver antennas, when 2Tx antennas are used (in 36.101, 8.5.1.2.1), is around 4 dB for Low Correlation and New Medium cross polarized antennas. 

· Observation 4: The gain in PHICH performance for a UE with 4 receiver antennas, when 4Tx antennas are used (in 8.5.1.2.2), is around 3 dB for both Medium correlation and New Medium, cross-polarized antennas. .

· Observation 5: The New Medium Correlation simulations for PHICH has a performance similar to the Low correlation in Tx Diversity case and 3.5 dB better performance than Medium when 4 transmitters are used.  

· Proposal 1: Create testcases for PHICH performance with 4Rx where PDSCH is allocated continuously to the UE.

· Proposal 2: Use the existing testcase configuration for PHICH, with the change of antenna configuration to use the New Medium Correlation with  cross-polarized antennas for a UE capable of 4Rx.
· LG (R4-154626)
· Table 1 SNR @ 1% BLER
	
	1X4
	2X4
	4X4

	SNR[dB] @ 1% BLER
	-8.43
	-5.65
	0.73


· MTK(R4-154632)

· Observation 1: The current test procedure for PCFICH/PDCCH and ePDCCH test provides a warm-up period for UE to switch to and to keep staying in 4RX mode. 

· Observation 2: the 4RX PHICH demodulation test would be redundant if the UE has already passed 4-RX PCFICH/PDCCH and 2RX PHICH tests

· Proposal 1: To avoid redundant test in 36.101, we propose to the follow two options

· 1)
Do not specify 4RX PHICH test. 4RX UE only needs to be tested with legacy 2RX test. 

· 2) Specify 4RX PHICH demodulation test. 4RX UE does not need to pass legacy 2RX test.

· Observation 3: A warm-up period is still needed for 4RX PHICH test. 

· DCM(R4-154656)
· Observation 1: 4Rx UE is worth specifying the new requirements in view of the enough performance gain of PDCCH/PCFICH compared to that for 2Rx.
· Observation 2: To keep the existing test cases for PDCCH/PCFICH with 2Rx would bring the appropriate test coverage for 4Rx UE.
· ZTE (R4-154705)

· Table 1 SNR at test point for PDCCH and PHICH
	Test cases
	BLER
	SNR (dB)

	PDCCH, 10MHz, 1x4 Low, ETU70
	1%
	-7.3

	PDCCH, 10MHz, 2x4 Low, EVA70
	1%
	-5.6

	PDCCH, 5MHz, 4x4 New medium, EPA5
	1%
	-2.3

	PHICH, 10MHz, 1x4 Low, ETU70
	0.1%
	-0.8

	PHICH, 10MHz, 1x4 Low, ETU70, 2 Uers
	0.1%
	-5.2

	PHICH, 5MHz, 2x4 Low, EVA70
	0.1%
	-1.4

	PHICH, 10MHz, 2x4 Low, EVA70
	0.1%
	-1.3

	PHICH, 5MHz, 4x4 New medium, EPA5
	0.1%
	-1.2


Discussion

· Test scenarios for PDCCH/PCFICH with 4Rx to be confirmed

· Collect alignment results if test scenarios are the existing ones with 2Rx and 4Rx

· Test scenarios for ePDCCH with 4Rx to be confirmed

· Collect alignment results if test scenarios are the existing ones with 2Rx and 4Rx

· Feasibility for other control channels with 4Rx
· PHICH

· TBD
Qualcomm : UE should not be tested under 2RX test if it supports 4RX

Mtek : What about if UE supports 2RX on one band and 4RX in another

Q : The same

Ericsson : PHICH testing is important for coverage like other control channel. Closely coupled to PDSCH. Applicability rules for 4RX should mean the test count does not increase
ZTE : Agree PHICH is important for coverage

Qualcomm : How does NW improve the PHICH performance and benefit from this?

Ericsson : Coverage problems are addressed if PHICH works better

Mtek  Need the same test condition as PDCCH. Cannot be sure in the real use if continuous scheduling is used. 

Huawei : Cell edge UE may get SNR below 0dB so 4RX PHICH is more reliable

Agreements
PDCCH alignment simulations will be based on
	Based on
	Antenna configs
	Propagation
	Options of Antenna correlations

	8.4.1.1
	1x4
	ETU70
	Low

	8.4.1.2.1
	2x4
	EVA70
	Low

	8.4.1.2.2
	4x4
	EPA5
	New Medium 


UE should not be tested under 2RX test if it supports 4RX
	Based on
	Antenna configs
	Propagation
	Options of Antenna correlations

	8.8.1.1
TM3 Distributed
	2x4
	EVA5
	Low

	
	2x4
	EVA70
	Low

	8.8.2.1
TM9 Localized
	2x4
	EVA5
	Low

	
	2x4
	EVA5
	Low


PHICH test is agreed and test will change to use same test method as other control channels. Warm up period can be checked. Simulation parameters will be agreed in next meeting
3. Antenna configuration and channel correlation
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source
	Decision

	7.8.4
	R4-154579
	Other
	Proposal of a New Medium correlation for 4Rx
	Ericsson
	

	7.8.4
	R4-154581
	Other
	Proposal for new propagation conditions to handle 4 receivers in the UE
	Ericsson
	


Summary

· Ericsson (R4-154579)
· Observation 1: The current Medium correlation model for ULA has a higher UE correlation than what can be assumed for a normal UE. 

· Observation 2: There are no Medium correlation model for X-pol.

· Observation 3: The testing of 4Rx performance defines in which scenarios 4Rx needs to be activated, therefore it is important to test with a realistic model

· Observation 4: The Low correlation model is not a realistic model for the UE.

· Observation 5: A Medium Correlation Model for the Cross Polarized Antennas is needed.

· Observation 6: A new more realistic Medium Correlation Model for ULA is needed where the correlation between the UE antennas is lower than 90%, same as used in the High Correlation model. 

· Proposal 1: Add the Proposed New Medium Correlation models for both ULA and X-pol. 

· Ericsson (R4-154581)
· Proposal 1: To update the channel matrices in 36.101 in order to support 4Rx  (1Tx with 4 Rx, 2Tx with 4Rx, 4 Tx with 4Rx as well as 8Tx with 4 Rx)   This is valid both for the static channels as the for the  Multipath propagation conditions.
Discussion

· Introduce new medium channel correlation targeting at lower correlation than the existing medium one.

· Both ULA and Xpol to be considered as antenna configuration

· Update channel matric in 36.101 to support 4Rx

Mtek : What criteria is used for selection?

Ericsson : These are more realistic, better performance in simulations

Agreements

· Introduce new medium channel correlation targeting at lower correlation than the existing medium one.

Option 1 : Beta=0.6, xpol 

Option 2 : ULA, beta =0.3874

Decide in RAN76bis between option 1 and 2  based on alignment simuations for both and further inputs from vendors
4. UE PDSCH Demodulation 
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source
	Decision

	7.8.4.1
	R4-154097
	Other
	PDSCH demodulation performance requirements for 4 Rx UE
	Qualcomm Incorporated
	

	7.8.4.1
	R4-154138
	discussion
	Discussion on 4 RX AP UE PDSCH Demodulation Requirements and Testcases
	Intel Corporation
	

	7.8.4.1
	R4-154237
	discussion
	Discussion and evaluation on 4RX PDSCH demodulation requirements
	Huawei, HiSilicon
	

	7.8.4.1
	R4-154238
	Other
	WF on layer 3 and 4 demodulation requirements
	Huawei, HiSilicon
	

	7.8.4
	R4-154443
	discussion
	Discussion 4RX PDSCH demodulation requirements
	SAMSUNG
	

	7.8.4.1
	R4-154588
	Other
	Alignment Simulation results for PDSCH with 4 Rx
	Ericsson
	

	7.8.4.1
	R4-154589
	Other
	Summary of simulation results for PDSCH demodulation test for 4Rx
	Ericsson
	

	7.8.4.1
	R4-154703
	discussion
	PDSCH demodulation requirements for DL 4Rx
	ZTE
	

	7.8.4.1
	R4-154704
	discussion
	SDR test for DL 4Rx
	ZTE
	

	7.8.4.1
	R4-154983
	discussion
	PDSCH demodulation performance with 4Rx
	Nokia Networks
	


Summary

· QC (R4-154097) 
· Proposal 1. Consider following rank 1/2 PDSCH demodulation test as candidate test case for 4 Rx UE. 

· TM2 test based on test 1 in 8.2.1.2.1, 2x4 antenna, EVA5 medium correlation

· TM3 rank 2 test based on test 1 in 8.2.1.3.1, 2x4 antenna, EVA70 low correlation

· TM6 MMSE-IRC test based on test 1 in 8.2.1.4.1B, 2x4 antenna, EVA5 low correlation

· TM4 rank 2 test based on test 1 in 8.2.1.4.3, 4x4 antenna, EPA5 low correlation

· TM9 rank 1 MMSE-IRC test based on test 1 in 8.3.1.1A, 2x4 antenna, EVA5 low correlation

· TM9 rank 2 test based on test 1 in 8.3.1.2, 2x4 antenna, EPA5 low correlation

· Proposal 2. For TM2 test, introduce a new medium correlation channel with β=0.3874. 

· Proposal 3. For MMSE-IRC test for TM6 and TM9 rank 1, adopt 2x4 antenna configuration for serving cell with 2x2 antenna configuration for two interference cells.

· Proposal 4. For TM9 rank 2 test, configure single cell in the test since DM-RS based SNR estimation is already verified in 2 Rx test. 

· Proposal 5. Consider MMSE-IRC receiver as reference receiver for rank 3/4 PDSCH demodulation.

· Proposal 6. Consider following rank 3/4 PDSCH demodulation test as candidate test case for 4 Rx UE. 

· TM3 rank 3 test, 4x4 antenna, EVA70 low correlation

· TM4 rank 4 test, 4x4 antenna, EVA5 low correlation

· TM9 rank 3 test, 4x4 antenna, EPA5 low correlation

· Proposal 7. All 2 Rx performance requirements should be applicable to 4 Rx UE. 

· Intel (R4-154138) 
· Propose 1: For 4-RX testcases, consider 4-TX configurations, unless 2-TX configuration has technical interest to be tested. The reasons of 4-TX use are

•
Test full MIMO functionalities of a 4-RX UE

•
Avoid duplicated test purposes with 2-TX MIMO configurations.

· Proposal 2 : Define a 256QAM test(s) by reusing the existed 2-RX UE test scenarios

· Proposal 3 : We propose to discuss a SDR test with 4-MIMO layers for high data rate demonstration purpose, if its demodulation performance test has difficulties to be tested under reasonable assumptions. 

· Proposal 4 : RAN4 studies feasibility of  EVM 3% for Rel-13 4-RX UE test.

· Proposal 5 : We propose Rel-13 4-RX UE testcases as table below
· Table : Rel-13 4-RX UE reference testcase candidates extended from 2-RX UE testcases
	TM
	Reference Testcase (FDD)
<TDD>
	Legacy sub-test description

	[Channel]
	#
layers
	MCS

	New antenna configs
	New test description

	TM2
	(8.2.1.2.2)
<8.2.2.2.2>
	(i) 1.4MHz BW, 4TX 
	[EPA5]
	4 

	[QPSK
1/3]
	4x4 
[Low or Medium]
	Reuse TM2 4x2  test for 4x4 tests

	
	
	(ii) 10MHz BW, 4TX 
	[ETU70]
	4

	[16QAM]
1/2
	4x4 
[Low or Medium]
	

	
	(8.2.1.2.4)
<8.2.2.2.4>
	10MHz BW, 2TX, 3BSs(TM2/TM3/TM3), IRC test
	[EVA70] 
	4
	QPSK 1/2
	4x4

[Low or Medium]
	Modify 2TX test to 4TX test.

	TM3
	(8.2.1.3.2)
<8.2.2.3.2>
	10MHz BW, 4TX
	[EVA70]
	2
	[16QAM
1/2]
	[4x4] 

[Low or Medium]
	Reuse TM3 4x2  test for 4x4 tests

	TM4
	(8.2.1.4.1A)
<8.2.2.4.1A>
	10MHz BW, 4-TX, 1-Layer
	[EVA5]
	1
	[QPSK
1/3]
	4x4 

[High or Medium]
	Reuse TM4 4x2  test for 4x4 tests

	
	(8.2.1.4.3 )
<8.2.2.4.3>

	10MHz BW, 4-TX, 2-Layer
	[EVA5]
	2
	[64QAM
1/2]
	4x4 

[High or Medium]
	Reuse TM4 4x2  test for 4x4 tests

	TM6
	(8.2.1.4.1B)
<8.2.2.4.1B>
	10MHz BW,  3BS(TM6/TM4/TM4), IRC test
	[EVA5]
	1
	[16QAM 1/2]
	4x4 

[Low or Medium]
	Modify 2TX test to 4TX test.

	TM9
	(8.3.1.1)
<8.3.2.1>

	(i) 10MHz BW, 
4-NZP-CSIRS ports, 1-Layer  
	[EVA5]
	1
	[QPSK 1/3]
	4x4 Low
	Reuse 4x2  test for 4x4 tests

	
	
	(iii) 256QAM
	[EPA5]
	1
	256QAM

	4x4 Low
	

	
	(8.3.1.1A)
<8.3.2.1B>
	10MHz BW, 4-NZP-CSIRS ports, 2BS(TM9/TM9), IRC test
	[EVA5]
	1
	[QPSK 1/2]
	4x4 [Low or medium]
	Reuse 4x2  test for 4x4 tests

	
	(8.3.1.2)
<8.3.2.3>
	10MHz BW, 
4-NZP-CSIRS ports, 
2-Layer  
	[ETU5]
	2
	[16QAM 1/2]
	4x4 Low
	Reuse 4x2  test for 4x4 tests

	
	New
	10MHz BW, 
4-NZP-CSIRS ports, 
3-Layer  
	[EPA5]
	3
	[64 QAM ½]
	4x4 Low
	Introduce a new test

	
	New
	10MHz BW, 
4-NZP-CSIRS ports, 
4-Layer  
(Option :  make SDR test)
	[EPA5]
	4
	 [ 64 QAM ½ ] 
	4x4 Low
	Introduce a new test


· Ericsson (R4-153102)
· Observation 1: It is proposed that the testcases has a good coverage over different transmission modes and scenarios in order to guarantee that 4Rx is supported for all transmission modes. 

· Observation 2: The gain of TM1 testcase with 4Rx compared with 2Rx is 2.4 dB for New Medium Correlation and 3.3 dB for the Low Correlation. 

· Observation 3: For TM1 testcase the difference between the performance of the New Medium Correlation and the Low Correlation is quite low, 0.5 dB for 2Rx and 1.5 dB for 4Rx.

· Observation 4: The gain for TM2, IRC receiver, with 4Rx compared with 2Rx is 3.3 dB for New Medium Correlation and 3.9 dB for the Low Correlation. 

· Observation 5: For TM2 with IRC receiver the difference between the performance of the New Medium Correlation and the Low Correlation is very low, identical for 2Rx and 1.5 dB for 4Rx.

· Observation 6: The gain for TM3 with 4Rx compared with 2Rx is around 4.5 dB for New Medium Correlation and around 3.5 dB for the Medium Correlation. 

· Observation 7: The gain for TM3 with the advanced receiver types is limited, less than 1dB in these testcases with Medium antenna correlation and SNR around 10 dB.

· Observation 8: The gain for TM4, 1 Layer, with 4Rx compared with 2Rx is 3 dB for New Medium Correlation and 4 dB for the Low Correlation.

· Observation 9: For TM4, 1 Layer, the difference between the performance of the New Medium Correlation and the Low Correlation is very low, identical for 2Rx, 1 dB for 2x4 and 0.5 dB for antenna configuration 4x4.

· Observation 10: The gain for TM4, 2 Layer, with 4Rx compared with 2Rx is between 4.3 and 4.9  dB for New Medium Correlation and 3.2 and 3.4  dB for the Medium Correlation.

· Observation 11: The gain for the CWIC receiver compared with the MMSE receiver for TM4, 4x4 with 2 Layer, is 1.1 dB for New Medium Correlation and 1.3 dB for the Medium Correlation.

· Observation 12: The gain for TM9, 1 Layer and IRC receiver with 4Rx compared with 2Rx is 3.3 dB for New Medium Correlation and 4.1 dB for Low Correlation.

· Observation 13: For TM9, 1 Layer and IRC receiver the performance with New Medium Correlation and the with Low Correlation, are similar, for 2Rx antennas they are identical, for 4 Rx antennas the difference is 0.5 dB.

· Observation 14: The gain for TM9, 2 Layers with 4Rx compared with 2Rx is between 5,7 and 6.8 dB for New Medium Correlation and between 3.6 and 4.3 dB for Medium Correlation.

· Observation 15: The performance for TM9, 4x4 with 3 Layers is around SNR=14.5 dB at 70% of Max throughput for New Medium Correlation and around 17 dB for Medium Correlation.

· Observation 16: The gain for using advanced receivers in case of TM9 with 4Rx, X-Pol is small. 

· Observation 17: The SNR levels for a TM9, 4x4 test with 4 Layers is high, in the order of 20 dB or higher also for Low and Medium correlation.

· Proposal 1: Create a new testcases for 4Rx capable UEs for TM1 with antenna configuration 1x4 and Low Correlation based on the testcases in 36.101 section 8.2.1.1.1 and 8.2.2.1.1 as indicated below. 

· Proposal 2: Create a new testcases for 4Rx capable UEs for TM2 with antenna configuration 2x4 and New Medium Correlation based on the testcases in 36.101 section 8.2.1.2.4 and 8.2.2.2.4 as indicated below. 

· Proposal 3: Create the testcase for TM2 based on 1 Layer, since the test is close to the cell border.

· Proposal 4: Create a new TM3 testcases for 4Rx capable UEs with antenna configuration X-Pol, 2x4 and New Medium Correlation with 2 Layers based on the testcases in 36.101 section 8.2.1.2.4 and 8.2.2.2.4 as indicated below. 

· Proposal 5: Create a new testcase for 4Rx capable UEs for TM4 with antenna configuration 2x4 and New Medium Correlation based on the testcases in 36.101 section 8.2.1.4.1B and 8.2.2.4.1B as indicated below. 

· Proposal 6: Create a new testcases for 4Rx capable UEs for TM4, 2 Layers with antenna configuration 2x4 and New Medium Correlation based on the testcases in 36.101 section 8.2.1.4.2 and 8.2.2.4.2 as indicated below. 

· Proposal 7: Create a new TM9 testcases for 4Rx capable UEs with 1 Layers with antenna configuration 4x4 and New Medium Correlation based on the testcases in 36.101 section 8.3.1.1A and 8.3.2.1A as indicated below. 

· Proposal 8: Create a new TM9 testcase for 4Rx capable UEs MMSE receiver, with antenna configuration 4x4, with 3 Layers, and New Medium Correlation based on the testcases in 36.101 section 8.3.1.2 and 8.3.2.3 as indicated below.

· Proposal 9: Specify a SDR test for TM9 with antenna configuration 4x4 with 4 Layers in section 8.7.

· Huawei (R4-154237)
· Proposal 1: The new 4RX PDSCH requirements only cover TM2/3/4/9.
· Proposal 2: 256QAM should be covered by 4RX PDSCH performance requirements.
· Proposal 3: 3/4 layer PDSCH requirements for both DMRS-based and CRS-based should be covered.
· Proposal 4: RAN4 adopts the following 4RX requirements for PDSCH, and other test cases are not precluded:
	Number
	Test cases
	Configurations for the purpose of simulation alignment

	1
	TM2
	10MHz, 2x2 medium, EVA5 (test 1 in section 8.2.1.2.1)

	2
	TM3
	10MHz, 2x2 low, EVA70, rank2 (test 1 in section 8.2.1.3.1)

	3
	TM4, single-layer
	10MHz, 2x2 low, EVA5, rank1 (test 2 in section 8.2.1.4.1)


	4
	TM4, dual-layer
	10MHz, 4x2 low, EPA5, rank2 (test 1 in section 8.2.1.4.3)

	5
	TM4, Type A receiver
	10MHz, 2x2 low, EVA5, rank1, two interference cells (section 8.2.1.4.1B)

	6
	TM9, single-layer
	10MHz, single layer, 2x2 low, EVA5 (test 1 in section 8.3.1.1)

	7
	TM9, dual-layer
	10MHz, dual layer, 2x2 low, ETU5 (test 1 in section 8.3.1.2)


· Proposal 5: RAN4 adopts the following 4RX requirements for PDSCH 3/4 layer tests:
· Test 1: 3layer, TM3, MCS14, 4x4 low, EVA70
· Test 2: 4 layer, TM4, MCS14, 4x4 low, EPA5, followed wideband PMI
· Test 3: 4 layer, TM9, MCS14, 4x4 low, EPA5, followed wideband PMI
· Samsung (R4-154443)
· Proposal 1: Consider using existing TM2/3/4/9 PDSCH demodulation test cases as a starting point for checking the performance gain of 4Rx UE over 2Rx UE.

· Proposal 2: Consider using MMSE(-IRC) receiver for 4RX PDSCH demodulation requirements.

· Proposal 3: Don’t define test cases for other advanced receiver unless significant performance gain can be observed compared with MMSE(-IRC) receiver.

· Proposal 4: Feasibility and complexity of 4Rx and 256QAM need to be further studied.

· Proposal 5: Rank 3/4 PDSCH demodulation test would be needed.

· Proposal 6: Define SDR tests for 4Rx UE under 4 layers.

·  ZTE (R4-154703)

· Proposal1: Define TM2/TM3/TM4/TM9 test cases for 4Rx PDSCH demodulation.

· Proposal2: Focus on 2Tx antenna for non-high rank tests and 4Tx antenna for rank3/rank4 tests.

· Proposal3: Cover 256QAM modulation and extend the existing TM9 256QAM test case to 4Rx requirement.
· Proposal4: Use MMSE-IRC as reference receiver.
· Proposal5: Define the following test cases for DL 4Rx demodulation requirements:
· TM2: based on test 1 in section 8.2.1.2.1: 10MHz, X-pol 2x4 new medium, EVA5, 16QAM1/2
· TM3: based on test 1 in section 8.2.1.3.1: 10MHz, 2-layer, 2x4 low, EVA70, 16QAM1/2
· TM4: based on test 1 in section 8.2.1.4.2: 10MHz, 2-layer, 2x4 low, EPA5, 64QAM1/2
· TM9: based on test 3 in section 8.3.1.1: 10MHz, 1-layer, 2x4 low, EVA5, 256QAM 0.77
· TM9: based on test 1 in section 8.3.1.2: 10MHz, 3-layer, X-pol 4x4 new medium, ETU5, 16QAM1/2
· TM9: based on test 1 in section 8.3.1.2: 10MHz, 4-layer, 4x4 low, ETU5, 16QAM1/2
· Proposal6: Introduce 4-layer SDR test with TM9 and 4x4 antenna configurations for DL 4Rx.
·  ZTE (R4-154704)

· Observation1: The actual code rate of maximum MCS is larger than 1 for both 64QAM (MCS28) and 256QAM (MCS27).
· Observation2: For 64QAM, MCS27 cannot meet the requirements of TB success rate and the related SNR for TM9 4 layers SDR test.
· Observation3: For 256QAM, MCS22~MCS26 cannot meet the requirements of TB success rate and the related SNR for TM9 4 layers SDR test.
· Proposal1: It is necessary to introduce 4 layers SDR test for DL 4Rx.
· Proposal2: Use TM9 and 4x4 antenna configuration for 4Rx SDR test.
· Proposal3: Both 64QAM and 256QAM should be covered.
· Proposal4: It is proposed to select MCS26 for 64QAM and MCS21 for 256QAM for TM9 4 layers SDR test.
· Nokia (R4-154983)

	
	Based on 
	Receiver 
	Antenna configs 
	# of Layers 
	Channel
	Options of Antenna correlations 

	TM4
	8.2.1.4.1A 
	MMSE 
	4x4 
	1 
	EVA5 
	New Medium

	
	8.2.1.4.3 
	MMSE 
	4x4 
	2 
	EPA5 
	New Medium

	
	8.2.1.4.3 
	MMSE 
	4x4 
	3,4 
	EPA5 
	Low 

	
	8.2.1.4.1 
	MMSE
	2x4
	1
	EVA5
	New Medium

	
	8.2.1.4.2
	MMSE
	2x4
	2
	ETU70
	New Medium

	TM9
	8.3.1.1A 
	MMSE –IRC 
	4x4 
	1 
	EVA5 
	New Medium 

	
	8.3.1.2
	MMSE 
	4x4 
	2 
	EPA5 
	New Medium 

	
	8.3.1.2 
	MMSE 
	4x4 
	3,4 
	EPA5 
	Low 

	
	8.3.1.1
	MMSE
	2x4
	1
	EVA5
	New Medium

	
	8.3.1.2
	MMSE
	2x4
	2
	ETU70
	New Medium


Discussions:

· Test lists for PDSCH
· Candidate receiver
· MMSE-IRC

· MMSE-MRC

· 256QAM tests

· SDR tests

Agreements:
· TBD

5. RLM
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source
	Decision

	7.8.3
	R4-153954
	discussion
	Discussion on the test condition for 4RX RLM
	ZTE Corporation
	

	7.8.3
	R4-154366
	other
	Discussion of radio link monitoring for 4Rx UEs
	Alcatel-Lucent
	

	7.8.3
	R4-154496
	discussion
	Discussion and Evaluation on RLM for 4Rx UEs
	CMCC
	

	7.8.3
	R4-154561
	discussion
	Considerations on radio link monitoring for UE 4RX
	Ericsson
	

	7.8.3
	R4-154631
	discussion
	Feasibility of 4RX RLM tests
	MediaTek Inc.
	

	7.8.3
	R4-154713
	discussion
	Updated simulation results for RLM for 4Rx
	ZTE
	

	7.8.3
	R4-154758
	discussion
	Feasibility study of RLM requirement with 4Rx AP
	Huawei,HiSilicon
	

	7.8.3
	R4-154951
	discussion
	Feasibility and test condition for 4Rx RLM
	Nokia Networks
	


Summary

· ZTE (R4-153594)
· Observation: It was determined that RAN4 needs to decide whether or not to introduce new signalling to indicate the number of used Rx for RLM tests. One solution for guaranteeing that the 4Rx RLM test will only apply when the UE is using 4Rx is to introduce new signalling so that the number of used Rx for RLM test can be known is sufficient.

· Proposal: RAN4 to consider using new signaling so that the number of used Rx for RLM can be known.

· ALU(R4-154366)

· In our view, defining 4Rx RLM requirements would not prevent UE to have the flexibility to opportunistic fallback to 2Rx RLM for power. In addition, there should be no need to have continuous PDSCH transmission during 4Rx RLM test. Properly switching between 2Rx RLM and 4Rx RLM would not, and should not, compromise the 4Rx RLM performance.
· CMCC (R4-154496)
· Proposal1: It is proposed to introduce 4Rx RLM test.
· Proposal2: It is proposed to configure UE to use 4Rx or 2Rx by network.
· Ericsson (R4-154561)

· Proposal 1  Qout evaluation is done using 4RX when the UE is actively receiving data, and is based on the same PCFICH/PDCCH hypothetical BLER (10%,2%) as currently

· Proposal 2 : 4RX fallback behaviour is not extensively discussed in 3GPP RAN WG4

· Proposal 3 : The same condition is adopted for 4RX RLM testing as for PDCCH demodulation testing, ie UE is continuously scheduled in the test

· Proposal 4 : All the 2RX RLM tests (using the same approach as for running legacy tests in UE demod) as well as some additional 4RX tests are applicable to a 4RX UE

· Proposal 5 : 4RX variants of tests A.7.3.1 through A.7.3.4 are considered in the work item

· Proposal 6 : Qin criteria should be futher discussed in RAN4, considering the potential ping pong problem

· Proposal 7 : Signalling from UE to eNB of the number of antenna ports in use by a UE is not considered in the DL 4RX work item

· MTK (R4-154631)
· Observation 1: If the test condition of continuous PDSCH scheduling is agreed, RAN4 needs to clearly define corresponding new UE RLM behavior when PDCCH is successfully decoded. 

· Observation 2: When the SNR is too low, UE may fail to detect continuous PDSCH and fall back to 2RX mode. It is not guaranteed that UE will always stay in 4RX mode throughout the test. 

· Observation 3: More detail of the signaling is required before it is utilized in the 4RX RLM test.

· ZTE (R4-154713)
· Observation 1: New test cases for RLM for 4Rx should be introduced to guarantee that UE using 4Rx could still be capable of maintaining radio link where UE using 2Rx could not be.
· Huawei (R4-154758)
· Proposal 1: Test case on RLM for 4Rx UE should be defined.
· Proposal 2: SNR level in 4Rx RLM test should be lower than that of 2Rx with certain margin, which could be averaged among companies. A tentative margin is [3] dB.
· Nokia (R4-154951)
· Proposal 1: 4Rx RLM is feasible from UL/DL imbalance point of view. 

· Proposal 2: 4Rx RLM (if introduced) is tested with Rel-8 PDCCH transmission parameters but lower SNR levels. 

· Proposal 3: RAN4 to discuss and agree on the UE RLM behaviour, options include

· Option A) Always use 2Rx RLM;

· Option B) 2/4Rx RLM is determined by UE implementation;

· Option C) 2/4Rx RLM is controlled by network.

· Proposal 4: UE behaviour should follow Option C), and the 4Rx RLM is tested under the condition that network indicates UE to use 4Rx for RLM, without any PDCCH transmission.
Discussion

· Different companies have different understanding on test scenarios and signalling design.

· The outcome of the feasibility study is no consensus on the feasibility of introducing RLM tests with 4Rx.

· Without 4Rx RLM tests all 4Rx capable UEs need to be tested by all existing RLM tests defined with 2Rx.

Agreements

· TBD

6. UE CSI 
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source
	Decision

	7.8.5
	R4-154140
	discussion
	Discussion on 4 RX AP UE PDSCH CSI tests
	Intel Corporation
	

	7.8.5
	R4-154240
	discussion
	Discussion and evaluation on 4RX CSI requirements
	Huawei, HiSilicon
	

	7.8.5
	R4-154590
	other
	CSI tests for 4Rx
	Ericsson
	


Summary

· Intel (R4-154140)
· Proposal 1: CQI need to be tested in AWGN with layers  > 2  for CQI accuracy and calculation functionality. We propose to extend 2-RX testcases of TM4 (testcase 9.2.2.1) and TM9 (testcase 9.2.3.1) with rank-3 and rank-4.
· Proposal 2: Under the fading condition, we propose a CQI test with Type-A RX. We propose to define tests by extending the existed 2-RX test (9.3.5.1) for CRS-TM and test (9.3.5.2) for DMRS-TM with IRC. 
· Proposal 3 : We propose below for 4-RX AP UE PMI tests.
- For CRS-TMs, we propose not to introduce new PMI tests. 
- For TM9, we propose to reuse the existed multiple PMI test (9.4.2.3) with a single layer codebook restriction and consider extending the testcase  to dual layers.
- In order to extend the PMI tests to high layer usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.
· Proposal 4 : We propose below for 4-RX AP UE RI tests.
- We propose to reuse the existed 2-RX RI test of TM4 test (9.5.1.1) and TM9 test (9.5.2.1) for RI=1 and RI=2. 
- In order to extend the RI tests to high rank usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.
· Huawei (R4-154240)

· Proposal 1: CQI need to be tested in AWGN with layers  > 2  for CQI accuracy and calculation functionality. We propose to extend 2-RX testcases of TM4 (testcase 9.2.2.1) and TM9 (testcase 9.2.3.1) with rank-3 and rank-4.
· Proposal 2: Under the fading condition, we propose a CQI test with Type-A RX. We propose to define tests by extending the existed 2-RX test (9.3.5.1) for CRS-TM and test (9.3.5.2) for DMRS-TM with IRC. 
· Proposal 3 : We propose below for 4-RX AP UE PMI tests.
- For CRS-TMs, we propose not to introduce new PMI tests. 
- For TM9, we propose to reuse the existed multiple PMI test (9.4.2.3) with a single layer codebook restriction and consider extending the testcase  to dual layers.
- In order to extend the PMI tests to high layer usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.
· Proposal 4 : We propose below for 4-RX AP UE RI tests.
- We propose to reuse the existed 2-RX RI test of TM4 test (9.5.1.1) and TM9 test (9.5.2.1) for RI=1 and RI=2. 
- In order to extend the RI tests to high rank usecases, RAN4 first should investigate the benefit with high ranks. Especially for RI=4, RAN4 should RAN4 should perform study to confirm if a 4-RX baseline RX can obtain robust performance improvements based on reasonable test purpose and assumptions.
· Ericsson (R4-153107) 

· Observation 1: Simulation results show that it is feasible to test TM9 with PUCCH 1-1 reporting for 4Rx with both 2 and 4 layers.
Table 1 Proposed new CQI tests to be investigated.

	Propagation condition
	Reporting 
	TM
	Proposed new antenna configuration
	Based on current 2Rx requirement section

	AWGN
	PUCCH 1-1
	TM9
	4x4
	9.2.3: Minimum requirement PUCCH 1-1 (CSI Reference Symbols)

	EPA5
	PUCCH 1-1
	TM9
	4x4
	Extension of current 9.3.2.2: Minimum requirement PUCCH 1-1 (CSI Reference Symbol) with 4 Layers.

	EPA5
	PUCCH 1-0
	TM1
	1 x 4
	9.3.5.1: Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol) for Enhanced receiver Type A

	EPA5
	PUCCH 1-1
	TM9
	2x4 
	9.3.5.2: enhanced receiver Type A

	EVA5
	PUSCH 3-2
	TM6
	4x4 
	9.3.7 Test 1

	EVA5
	PUSCH 3-2
	TM9
	4x4 
	9.3.7 Test 2

	EVA5
	
	TM9
	4x4 
	Enhanced Receiver Type C


Table 5 Proposed new PMI test.

	Propagation condition
	TM
	Proposed new antenna configuration
	Based on current 2Rx requirement section

	EVA5
	TM9
	4x4 or 8x4  
	9.4.2.3


Table 6 Proposed new RI tests.

	Propagation condition
	Reporting 
	TM
	Proposed new antenna configuration
	Based on current 2Rx requirement section

	EPA5
	PUCCH 1-1
	9
	4x4 
	9.5.2 Test1,


· Proposal 1: The tests above shall be considered for the CSI tests. 

Discussions:

· Test purpose to be considered
· Test cases to be considered
· CQI

· PMI

· RI

Agreements:
· TBD
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