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1.1
Antenna configuration
R4-130472 (China Telecom)
· Proposal 1: Reuse the modelling methodology of MIMO channel correlation matrices with CPA in TS 36.101 for specifying UL 8 Rx performance requirements in TS 36.104.

R4-130173 (Alcatel-Lucent)

· In this paper, we discussed the MMO channel model for supporting the performance requirements for UL 8 Rx antennas and presented the following two options for new channel spatial correlation matrix. Our preference is to have Option 2. Option 1: uniform linear array (ULA), Option 2: cross-polarized antenna configuration.

R4-130239 (Huawei, HiSilicon)
· For the SIMO tests, there are two candidates, i.e., RU,1x8 and RX,1x8. For the UL-MIMO tests, there are three candidates, i.e., RU,2x8, RUX,2x8 and RXX,2x8. Among them, the matrices of RX,1x8 and RXX,2x8 are more realistic and the matrices of RU,1x8 and RU,2x8 are more pragmatic. 

R4-130700 (CATT)
· In this contribution, a summary of the research history of current channel model were given and some options for channel model are given. Based on the analysis, option 1b (ULA) with low correlation parameter might be the most simple method that could serve the basic testing purpose.
R4-130171 (Nokia Siemens Networks)

· There is no ITU model defined in TS 36.104 for current 2RX and 4RX antennas.  Thus 8RX requirements should follow 3GPP channel model as well, otherwise unnecessarily complicate testing could be introduced considering new models for a part of performance requirements.
Discussion points:
· For the SIMO test, which option? For the MIMO test, which option?
· Option1: Transmit ULA, Receive ULA
· Option2: Transmit ULA, Receive XP
· Option3: Transmit XP, Receive XP
(XP = cross-polarised antenna)
CTC: For 1x8, Option 2 or 3 is ok. For 2x8, Option 3 is preferred. 
NSN: Those 3 options for 2-Tx only. For 1-Tx case, only have Option 1 (Rx ULA), Option 2 (Rx XP), because 1-Tx case not really matter for Tx ULA or XP. So, we should separate for 1Tx and 2Tx. 

HW: Agree with NSN. SIMO (1-Tx) and MIMO (2-Tx) better to separate them. So, separate the 1-Tx and 2-Tx case better. 

Samsung: For 2x8, Option 3 is ok for us. For 1x8, there are two options, same view as HW and NSN. However, we should try to use practical antenna configuration/array. 

CTC: XP is more practical. 

ALU: Our view is focus on XP ant. 

E///: Same views as NSN and HW. Prefer to use XP antennas.

CATT: In our paper, we support ULA due to low correlation, and ULA already specified in 36.104. However, we acknowledge that ULA is not as typical as XP. So, could accept XP also. 

HW: Why put SIMO as higher priority?

NSN: Because 1-Tx is implemented first in the field. 

HW: But in relation to RAN4 test cases, in 36.104, some channel models for 1x4, 2x4 are specified even though they may not be practical, so it is consistent here. 

ALU: Agree with HW.  Discuss in the test case priority later. 

CTC: Same view as HW and ALU. 

Samsung: Agree with CTC, HW and ALU. 

NSN: Not object to study 2-Tx.  We also agree to study both cases now. 

Agreed Way forward:
· For MIMO 2x8 case, Option 3 is agreed. 
· For SIMO 1x8 case, receive XP is agreed. 

1.2
Spatial correlation modelling
For ULA antennas
R4-130173 (Alcatel-Lucent)

· Option 1: Introducing the correlation matrix 
[image: image1.wmf]eNB

R

 into TS 36.104 to cover eight UL Rx antennas as shown in Equ.(1). The channel spatial correlation matrix[image: image2.wmf]spat

R

 for the multi-antenna channel with eight Rx antennas at eNodeB are still expressed as the Kronecker product of correlation matrix for UE [image: image3.wmf]UE

R

 and correlation matrix of eNB [image: image4.wmf]eNB

R

 according to 
[image: image5.wmf]spatUEeNB
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. Proper values of the values of the scaling factor “
[image: image6.wmf]a

” need to be determined to keep the property of positive semi-definite of the correlation matrix for high correlation.
R4-130239 (Huawei, HiSilicon)
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For XP antennas
R4-130472 (China Telecom)
·   For the channel spatial correlation matrix, the following is used:
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Where

-
[image: image10.wmf]UE

R

 is the spatial correlation matrix at the UE with same polarization, 
-
[image: image11.wmf]eNB

R

 is the spatial correlation matrix at the eNB with same polarization, and
-
[image: image12.wmf]G

 is a polarization correlation matrix. 
For 1-antenna transmitter with +90 degree polarization slant angle,
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For 2-antenna transmitter using one pair of cross-polarized antenna elements,
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R4-130249 (ZTE)

· The UL spatial correlation matrices for cross polarized arrays may be modelled as 
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For the case with cross polarized elements at both UE and eNB sides
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For the case just with cross polarized elements at eNB sides
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R4-130239 (Huawei, HiSilicon)
· 1×8 case  (| → ××××):
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· 2×8 case (|| → ××××):
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· 2×8 case (+ → ××××):
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γ=(XPR-1)/(XPR+1)
R4-130174 (Alcatel-Lucent)

· The spatial correlation matrix 
[image: image22.wmf]UL
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  for UL MIMO with 8Rx cross-polarized antennas will be described in the similar form:
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where [image: image24.wmf]UE

R

 and [image: image25.wmf]eNB

R

 are the spatial correlation matrix at the UE and eNB with same polarization, which should be same as already defined for eDL MIMO in TS 36.101. 
[image: image26.wmf]UL

G

 and 
[image: image27.wmf]UL

P

 are the polarization correlation matrix and permutation matrix, which will be discussed in the following for UL 8Rx MIMO.
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R4-130572 (Ericsson, ST-Ericsson)

· We propose to follow the same methodology as 8x2 downlink channel to derive the 1x8 uplink channel. The correlation matrix can be given by
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Discussion points:
· Can we agree with the following antenna configuration and labelling for eNB and UE (Polarization direction)?
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                                     UE Config 1 










UE Config 2
-All companies have the same option: The eNB polarizations are slant +45o and -45o. For 1 Tx antenna case the UE polarization is vertical (90 deg).  For 2 Tx antennas case the UE polarizations are vertical (90 deg) and horizontal (0 deg).
· How to obtain the spatial correlation matrix 
[image: image35.wmf]spat
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·   Option 1: 
[image: image36.wmf]spatUEeNB

RRR

=ÄGÄ


·   Option 2: 
[image: image37.wmf](
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·  Option 3: 
[image: image38.wmf](
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CTC: For UL 1x8, 2x8 Option 1 and 2 is the same. Option 2 is better to be consistent with current definition in TS36.101. 

E///: Need to double check Option 2. 

HW: Option 1 is from our paper. We have a lot of permutation matrix discussions already in the past. For Option 2 it is a good starting point, then decide what is the permutation matrix (if needed). 

ALU: We followed Renesas’s paper. Option 2 is preferred.

Samsung: Option 1 is a special case of Option 2. So, prefer Option 2. 

Renesas: We already discussed a lot on this issue in eDL-MIMO work. So, prefer Option 2.

CTC: For Option 2, the permutation matrix is the same as eDL-MIMO case. Can also agree on the permutation matrix, for 1-Tx and 2-Tx case. 
E///: Fine with Option 2 or 1. Be clear to use consistent DL labelling system. Reuse eDL-MIMO assumptions. So, Ok with Option 2.  

· Polarization correlation matrix 
[image: image39.wmf]G

 
·  Option 1: 
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   γ=(XPR-1)/(XPR+1)

· Option 2: 
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· Option 3: 
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ZTE: Option 3 is from our paper. We compared the derivation with ALU. May be there is misunderstanding on the rotation matrix. Option 2 is preferred. Option 1 for the 2x2 gamma matrix should be copied over to Option 2.

HW: Different gamma definition in Option 1 and 2. May be Option 1 is preferable. CTC and HW used the same formula. 

ALU: We encourage companies to check our paper for the small gamma sign. 

HW: Option 1 and 3 is the same. But they came from different gamma definitions. In the TS36.104 gamma definition is based on the Option 1. 

Samsung: Same definition of XPR, but difference between them should be clarified offline. 

CTC: We have taken close look at all the papers. For the polarisation matrix at eNB side, we agree with ALU’s derivations. But sign of gamma has no impact on performance.  So, prefer to be consistent with eDL-MIMO case. Also, there is no clear definition of small gamma in the DL last time (i.e. in eDL-MIMO work). So, prefer Option 2, but need to add 2x2 gamma matrix (from Option 1) for 1x8 case. 

ZTE: Small gamma definition should be based on Option 2. 

E///: We try to understand Option 1 and 2. But we think there is no need to define XPR. 

HW: Right now, there is no definition for small gamma, even in RAN1. But we can have some offline discussion.   
NSN: We should just check the maths offline. 
CTC: Should we include definition of small gamma in the CR (and so in the TS36.104)? 

Samsung: Actually we could have one more option apart from the 3 options above. We checked the Renesas’s paper, they used the same gamma matrix to define the correlation matrix. So, need to clarify the definition. 

ALU: We should have the consistent definition of small gamma as in TS36.104. So, better to check offline that the formula is correct. 

E//: Same view as ALU. We should keep the same definition of small gamma for UL and DL. 

· 
[image: image46.wmf]UE
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 and 
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-All companies have the same option: 
[image: image48.wmf]UE
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=1 for 1 tx antenna and 2 tx antennas with CPA. And
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 is as following:
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Where the parameter 
[image: image51.wmf]a

 defines the spatial correlation between the antennas with the same polarization at the eNB. 

Agreed Way forward:
· The eNB polarizations are slanted +45o and -45o. For 1 Tx antenna case the UE polarization is vertical (90 deg).  For 2 Tx antennas case the UE polarizations are vertical (90 deg) and horizontal (0 deg).
· Agree  
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· Option 1
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· Option 2: 
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· Check both Options offline and decide. 
· 
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=1 for 1 tx antenna and 2 tx antennas with CPA. And
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Where the parameter 
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 defines the spatial correlation between the antennas with the same polarization at the eNB. 

1.3 
Spatial correlation value 
R4-130472 (China Telecom)
· Proposal 2: Introduce MIMO channel correlation matrices with low spatial correlation, and define the values for parameters α, β and γ as 0.

R4-130249 (ZTE)
· Proposal 5: We propose to consider low correlation in the demodulation tests, and the values of the correlation related parameters
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 are 0.
R4-130239 (Huawei, HiSilicon)
Proposal 2: the values of parameters

· Option1:  if the cross-polarized antenna model is agreed, 1×8 (| → ××××) and 2×8 case (+ → ××××) are proposed. For SIMO test, α=0 and γ=0 are proposed and for UL-MIMO, α=0 and γ=1 are proposed. Or the moderate value of γ is selected.

· Option 2: if ULA is agreed, I8 is used for SIMO case and I16 is used for UL-MIMO as the correlation matrices;

· Option 3: based on cross-polarized antenna array, use I8 is used for SIMO case and I16 is used for UL-MIMO.

R4-130171 (Nokia Siemens Networks)

· Low correlation among 8RX antennas shall be used.  This shall be the baseline for performance evaluation. The high correlation shall be open for study and the low correlation shall be specified for TS 36.104.
R4-130700 (CATT)
· The essential part in 8Rx UL for BS that need to be tested is the diversity gain  that BS could be achieved and this gain would only be maximum with low correlation.
Discussion points:
· Can we agree to take the low correlation as baseline? 
· Values of Spatial correlation matrix? 
	Low correlation

	
	
	

	0
	0
	0/1/other values

	Note 1:
Value of α applies when more than one pair of cross-polarized antenna elements at eNB side.
Note 2:
Value of β applies when more than one pair of cross-polarized antenna elements at UE side.


	1x8 case
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CTC: For the value of gamma we preferred to set to 0.  

E///: We also preferred gamma set to 0.

Samsung: Before setting gamma value, we should study what antenna array type we use. 

NSN: We also support gamma = 0. But we think we should study for the case where gamma ~= 0 case. Just use this for testing purpose. 

Samsung: We have concern that whether this is the case in real deployment.
Agreed Way forward:
· Agreed to use low correlation as baseline.
· Agreed to use gamma = 0 as baseline assumption. (see table below)
	Low correlation

	
	
	

	0
	0
	0

	Note 1:
Value of α applies when more than one pair of cross-polarized antenna elements at eNB side.
Note 2:
Value of β applies when more than one pair of cross-polarized antenna elements at UE side.


	1x8 case
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	2x8 case
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Performance requirements (20 minutes)
	R4-130171
	Discussion
	General considerations on BTS performance requirements of 8RX Antennas
	Nokia Siemens Networks

	R4-130175
	Approval
	Minimum performance requirements for E-UTRAN UL with 8 Rx antennas
	Alcatel-Lucent

	R4-130240
	Discussion
	Discussion on the framework for 8Rx uplink demodulation performance tests
	Huawei

	R4-130474
	Discussion
	Considerations on performance requirements for UL 8 Rx antennas
	China Telecom


R4-130474 (China Telecom)
Table 1
Proposed new performance requirements for UL 8 Rx antennas

	Channels
	Test items
	Proposed new requirements
	Comments

	PUSCH
	Multipath fading propagation conditions
	Introduce new requirements for 1x8 and 2x8 antenna configurations
	

	
	UL timing adjustment
	Introduce new requirements for 1x8 antenna configuration
	The performance requirements for UL timing adjustment scenario 2 are optional.

	
	high speed train
	Introduce new requirements for 1x8 antenna configuration
	The performance requirements for high speed train are optional.

	
	HARQ-ACK multiplexed on PUSCH
	Introduce new requirements for 1x8 antenna configuration
	

	PUCCH
	DTX to ACK
	Reuse the corresponding requirements of Rel-8~10 BS
	The DTX to ACK probability shall not exceed 1%. The DTX to ACK requirement is valid for any number of receive antennas.

	
	ACK missed detection requirements for single user PUCCH format 1a
	Introduce new requirements for 1x8 and 2x8 antenna configurations
	

	
	CQI performance requirements for PUCCH format 2
	Introduce new requirements for 1x8 and 2x8 antenna configurations
	

	
	ACK missed detection requirements for multi user PUCCH format 1a
	Introduce new requirements for 1x8 antenna configuration
	

	
	ACK missed detection requirements for PUCCH format 1b with Channel Selection
	Introduce new requirements for 1x8 antenna configuration
	

	
	ACK missed detection requirements for PUCCH format 3
	Introduce new requirements for 1x8 antenna configuration
	Include the two scenarios for 4AN bits and 16AN bits respectively.

	
	NAK to ACK requirements for PUCCH format 3
	Introduce new requirements for 1x8 antenna configuration
	

	
	CQI performance requirements for PUCCH format 2 with DTX detection
	FFS
	The requirements are specified in Rel-11 and apply to a BS supporting PUCCH format 2 with DTX.

	PRACH
	False alarm probability
	Reuse the corresponding requirements of Rel-8~10 BS
	The false alarm probability shall be less than or equal to 0.1%. The false alarm requirement is valid for any number of receive antennas.

	
	Detection requirements
	Introduce new requirements for 1x8 antenna configuration
	The requirements for high speed mode are only valid for the BS supporting high speed mode.


It’s proposed that all the Rel-8~10 test cases for UL 2 Rx performance requirements should be introduced when specifying UL 8 Rx performance requirements.
Channel bandwidths

It is suggested to cover all the channel bandwidths for UL 8 Rx performance requirement, i.e., 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz.
Propagation condition, MCS and CP configurations
Regarding the propagation condition, MCS and CP configuration sets for each test item in Table 1, the main principle is to fully reuse that used for UL 2 Rx performance requirements in Rel-8~10. 
R4-130240 (Huawei, HiSilicon)
Table 2 shows the proposed test cases with some key parameters.
	Channels
	Description
	Key test parameters

	PUSCH
	Requirements in multi-path fading propagation conditions
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x8, 2x8 [low]

· Propagation conditions: EPA5, EVA5, ETU70;

· CP prefix length: normal and extended (not for UL-MIMO)

	PUCCH
	Requirements for single user PUCCH format 1a
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x8, 2x8 [low];

· Propagation conditions: EPA5, EVA5, EVA70, ETU300;

· CP prefix length: normal and extended (not for UL-MIMO)

	
	Requirements for PUCCH format 1b with channel selection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x8 [low];

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

	
	Requirements for PUCCH format 3 ACK missed detection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x8 [low];

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 4AN, 16AN;

	
	Requirements for PUCCH format 3 NACK to ACK
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x8 [low];

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 16AN;

	PACH
	Requirements for PRACH detection
	· Antenna: 1x8 [low];

· Propagation conditions: AWGN, ETU70;


· Proposal 1: Define the new performance requirements corresponding to the existing one with both 2Rx and 4Rx.
· Proposal 2: Align the bandwidths in new requirements with those in the existing ones correspondingly.

· Proposal 3: Cover both normal CP and extended CP.

· Proposal 4: Apply 8-Rx performance requirements for wide area BS and local area BS in the same way as in the existing specifications.

· Proposal 5: Extend 8Rx requirements for CA PUSCH tests.

R4-130175 (Alcatel-Lucent)
· Proposal 1: The potential scenarios for defining BS performance requirements for 8Rx antennas should be based on the scenarios where BS performance requirements to 4Rx antennas are defined unless there are compelling reasons that BS performance requirements for 8Rx antennas are needed.
· Proposal 2: Define the PUSCH performance requirements for 8Rx antennas under the same scenarios as the PUSCH performance requirements defined for 4Rx antennas.
· Proposal 3: Define the PUCCH performance requirements for 8Rx antennas under the same scenarios as the PUCCH performance requirements defined for 4Rx antennas with up to 2Tx antennas.
· Proposal 4: Limit the PRACH performance requirements for 8Rx antennas under the same scenarios as the PRACH performance requirements defined for 4Rx antennas with 1Tx antenna only.
R4-130171 (Nokia Siemens Networks)
· The specified performance shall be based on 1x8 case (1TX 8RX) as the starting point.    Because there is limited LTE UL MIMO in the field, the 2x8 case shall be considered as a lower than 1x8 priority.
· PUSCH: Similar to the current specifications for 2RX and 4RX, the bandwidth will be: (1.4, 3, 5, 10, 15, 20) MHz.  The propagation channels shall be (EPA5, EVA70, ETU70, ETU300) for various fixed reference channels (FRC).  The selection of FRC will be FFS.
The 8RX PUCCH/PRACH performance requirements shall at most be specified for

1. PUCCH ACK missed detection performance: PUCCH-1a single user, PUCCH-1b with channel selection, and PUCCH-3;

2. PUCCH ACK false alarm (NAK->ACK of PUCCH-3);

3. PRACH missed detection;
with 1x8 configuration.
The 2TX for PUCCH and PRACH channel shall be under lower priority.
Table 2    Proposed Rel-12 8RX Specifications

[image: image70.emf]36.104 Requirements Rel11 Rel-12 8RX

DTX->ACK general

NAK->ACK (PUCCH-3) 1x2, 1x4 1x8

1x2, 1x4 1x8

2x2, 2x4

PUCCH-1a (multiple user) 1x2

PUCCH-1b (channel selection)1x2, 1x4 1x8

PUCCH-3 1x2, 1x4 1x8

1x2

2x2

1x2

2x2

false alarm general

missed detection 1x2, 1x4 1x8

PRACH

PUCCH

ACK false alarm

ACK missed detection

PUCCH-1a (single user)

CQI (PUCCH-2)

no DTX

with DTX


Discussion points:
· For the test items include both 1Tx and 2Tx in Rel-11, both 1Tx and 2Tx should be included in Rel-12? Or the 2x8 case be considered as a lower than 1x8 priority?
NSN: We prefer to set 1-Tx case to higher priority. But don’t object company to bring results for both cases (1-Tx and 2-Tx). 
HW: We prefer both (1-Tx and 2-Tx) as high priority. 

ALU: We think maybe we can follow the phased approach. First phase, work in 1-Tx case.  Second Phase, work on 2-Tx case and both should be included in the 8Rx work. 
NSN: Agree ALU’s first point. For UL MIMO case, very few UE has 2-Tx in the field, and low correlation for 2-Tx case is not realistic.  

E///: For initial simulation assumption, we can have phase 1 study for 1-Tx case. How to handle phase 2 needs further studies. 
CTC: For 2-Tx case, we agree with HW. We cannot say now that no 2-Tx UEs will be in the field in Rel-12 time. Also there is also possibility for other types of devices to have 2-Tx. So, prefer to study both and not in phased approach. 

Samsung: Companies can still provide 2-Tx simulation results. So, no need to set priority. 

CTC: Also 2-Tx case for 2x2 and 2x4 is already in Rel-10. So, no justification to exclude it in LTE- UL 8Rx work. 
NSN: 2x8 should be studied for now. But 2x8 is different from 2x2 and 2x4 cases. Our concern is the accuracy of the RAN4 channel model. So, we propose to have phased approach. 

HW: We already spent a long time to study during the UL-MIMO work, what more do you want to study for 2x8?

NSN: For example, the AAS work, RAN1 virtual beamforming – they are not using 3GPP model. We are aware that this is only used for test purpose. But there is difference to specify MIMO performance and actual field performance. We are not object to specify 2x8 performance. 

CTC: How can we study 2-Tx? Do Simulation or testing? Also AAS is separate topic. 

· For the test cases which have been specified for both 2Rx and 4Rx, can we agree to specify new requirements for 8Rx BS?  
· The number of test cases for 8Rx is the same as that for 4Rx.

· Reuse Rel-10 propagation conditions, FRCs and bandwidths, CP configurations.
· Reuse Rel-10 demod performance test metrics.
HW: we are confused with the first bullet ( no of 8rx test case is the same as for 2Rx and 4rx. 
NSN: Should remove 2Rx from sentence 

E///: Suggest the following rewording:
The number of test cases for 8Rx is the same as that for 4Rx for 1-tx. For 2-tx wait for offline discussion outcome. 

CTC: We can separate 1tx and 2tx in the way forward. 
· For the test cases which are only specified for 2Rx, discussed next meeting?
CTC: We would like to discuss offline with companies. Currently in the TS 36.104, there is no performance req. for PUCCH format 2 specified for 4Rx. So, would like to hear views from companies. 

· No clear statement whether eNB should be tested against 2Rx, 4Rx and 8Rx (as new) performance requirements no matter how many receiver antenna elements are equipped in the conformance test?

E///: What is the intention of this statement?

HW: Let me explain: Current req. only for 2-rx, e.g. HST mode. If you have 4rx BS, how do you then test BS for this case? 

NSN: 
HW: One scenario maybe that BS with 4Rx can fall back to 2Rx. 

E///: We think this is the same problem for 4rx and 8Rx. So, for 8Rx case, we should follow the same methodology. 

Samsung: Let’s have more offline discussion.
· Reuse existing Rel-11 test case design?

E///: I suggest that we should draft the test case list first, then decide which test case to run and bring in initial simulation results for the next meeting. 
HW: Volunteer to draft the test case list. 
CTC: We want to stress that the time between RAN4’s April meeting and May meeting is short (few weeks). So, we should agree some test cases in this meeting and start the simulation. 

	Channels
	Test items
	Rel-11
	Rel-12

	PUSCH
	Requirements in multi-path fading propagation conditions
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4, 2x2, 2x4 low

· Propagation conditions: EPA5, EVA5, EVA70, ETU70 (for macro), ETU300 (for macro);

· CP prefix length: normal and extended (not for UL-MIMO)
	

	
	Requirements for UL timing adjustment 
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2 low

· Propagation conditions: moving propagation;

· CP prefix length: normal;
	

	
	Requirements for high speed train 
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x1, 1x2 low

· Propagation conditions: HST scenario 1 low and 3;

· CP prefix length: normal;
	

	
	Requirements for HARQ-ACK multiplexed on PUSCH
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2 low

· Propagation conditions: EVA5(for pico) and ETU70 (for macro);

· CP prefix length: normal;
	

	PUCCH
	Requirements for single user PUCCH format 1a
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4, 2x2, 2x4 low;

· Propagation conditions: EPA5, EVA5, EVA70, ETU300 (for macro), ETU70 (for macro);
· CP prefix length: normal and extended (not for UL-MIMO)
	

	
	Requirements for single user PUCCH format 2
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 2x2 low;

· Propagation conditions: EVA5(for pico), ETU70(for macro);

· CP prefix length: normal;
	

	
	Requirements for multi user PUCCH format 1a
	· Bandwidth: 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz;

· Antenna: 1x2 low;

· Propagation conditions: ETU70(for macro);

· CP prefix length: normal;
	

	
	Requirements for PUCCH format 1b with channel selection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4  low;

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;
	

	
	Requirements for PUCCH format 3 ACK missed detection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4 low;

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 4AN, 16AN;
	

	
	Requirements for PUCCH format 3 NACK to ACK
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 1x4 low;

· Propagation conditions: EPA5, EVA70;

· CP prefix length: normal;

· Bits: 16AN;
	

	
	Requirements for PUCCH format 2 with DTX detection
	· Bandwidth: 10MHz, 15MHz, 20MHz;

· Antenna: 1x2, 2x2 low;

· Propagation conditions: EVA5, ETU70;

· CP prefix length: normal;
	

	PRACH
	Requirements for PRACH detection
	· Antenna: 1x2, 1x4 low;

· Propagation conditions: AWGN, ETU70(for macro); 

· Normal mode and High Speed mode
	


Agreed Way forward:
1-Tx case:

· Agreed to include 1x8 test items in Rel-12.
· Agreed that the current 4Rx test items in TS 36.104 should be extended for 8Rx.
a) Number of test cases for 8Rx is the same as that for 4Rx.
b) Reuse Rel-10 propagation conditions, FRCs and bandwidths, CP configurations.

c) Reuse Rel-10 demod performance test metrics (30% TP, 70% TP).
· Companies can bring in simulation results for next meeting.
2-Tx case:

· Offline discussion until Wednesday whether 2-Tx case should be set to lower priority. 
Huawei to draft the detailed Test Case list. 
3GPP
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