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Document for:
Decision
6.4 UL Multiple Antenna Transmission
6.4.1 Transmission modes and Signalling requirements

R1-103484
Further discussion on signaling of UL MIMO
CATT

R1-103548
UL transmission modes for LTE-A operation
Qualcomm Incorporated

R1-103549
UL grants for MIMO transmissions
 Qualcomm Incorporated

R1-103598
PMI signalling for UL MIMO
ZTE

R1-103599
UL Transmission Modes and Signalling requirements for LTE-A
ZTE

R1-103671
Further Discussions on UL MIMO signaling requirements
Samsung

R1-103672
Re-using DCI format0 for UL SU-MIMO retransmission
Samsung

R1-103674
PMI signaling in DCI format for UL MIMO
Samsung
R1-103705
Remaining Issues on UL MIMO Transmission Mode and DCI Format Design
Texas Instruments

R1-103769
Discussion on uplink transmission mode
Panasonic

R1-103807
On UL SU-MIMO transmission modes and control signalling
Nokia Siemens Networks. Nokia

R1-103450
Uplink transmission modes
Huawei

R1-103893
Control signalling design for UL MIMO
Huawei

R1-103930
Control Signalling for UL MIMO
Motorola

R1-103973
Discussion on Control Signaling for Uplink Transmission Mode
LG Electronics

R1-104092
Further discussion of UL transmission modes and DCI format designs
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

6.4.2 UCI multiplexing on PUSCH in case of SU-MIMO

Note: Non-MIMO CA aspects under AI 6.2.7.
R1-104165
Clarification for HARQ-ACK/RI Replica on PUSCH with SU-MIMO
Sharp

Revision of R1-103721.
R1-103451
Remaining issues of of Multiplexing Schemes of control and data in multi-layer PUSCH transmission
Huawei

R1-103550
Further details on UCI multiplexing for SU-MIMO transmission
Qualcomm Incorporated

R1-104167
UCI Multiplexing on PUSCH with MIMO Transmission
ZTE
Revision of R1-103601
R1-103675
Further disucssion on Data and Control Multiplexing in UL MIMO Transmissions
Samsung

R1-103706
Remaining Issues on UCI Multiplexing for UL MIMO
Texas Instruments

R1-103722
Codeword and symbol length determination for UCI multiplexing on the PUSCH with SU-MIMO 
Sharp

R1-103770
UCI multiplexing on PUSCH with MIMO transmission 
Panasonic

R1-103808
UCI multiplexing on PUSCH with SU-MIMO
Nokia Siemens Networks. Nokia

R1-103844
Signaling of UCI on PUSCH
Ericsson. ST-Ericsson

R1-103845
Resource allocation for UCI on PUSCH
Ericsson. ST-Ericsson
R1-104216    
UCI Multiplexing on PUSCH in UL-MIMO Transmissions
Motorola
Revision of  R1-103916.
R1-103974
UCI Multiplexing for Multi-layer PUSCH Transmission
LG Electronics

R1-104163     
Further discussions on UCI Multiplexing on PUSCH in case of SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Revision of R1-104093.
R1-103723
UCI Differentiation for Transmission on PUSCH with SU-MIMO 
Sharp
Agreement: 

HARQ and RI resource size 
· Take Alt 1 as baseline assumption

· FFS whether or not a compensation factor should be included to account for  large RI/AN payload 

· FFS whether or not a rank-dependent spectrum efficiency adjustment, or spectrum efficiency cap, is needed for multi-layer case

· Number of resources per layer is  given by 
· Alt 1: In case single beta value is agreed, simple extension of Rel-8
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In the case multiple beta values are agreed, the equation can be further changed to account for multiple beta value.
· Alt2: further optimization for high-payload cases
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CQI/PMI resource size:
· Take Alt 1 as baseline assumption

· FFS whether or not a compensation factor should be included to account for  large RI/AN payload 

· Number of resources per layer is  given by 

· Alt 1: In case single beta value is agreed, simple extension of Rel-8


[image: image4.wmf]ï

ï

þ

ï

ï

ý

ü

ï

ï

î

ï

ï

í

ì

-

×

ú

ú

ú

ú

ú

ù

ê

ê

ê

ê

ê

é

×

×

×

+

=

å

-

=

-

-

'

1

0

)

(

'

,

)

(

min

)

(

RI

PUSCH

symb

PUSCH

sc

C

r

x

r

CQI

offset

initial

PUSCH

symb

initial

PUSCH

sc

Q

N

M

K

N

M

L

O

Q

x

b


In the case multiple beta values are agreed, the equation can be further changed to account for multiple beta value.

· Alt2: further optimization for high-payload cases
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TB choice for CQI/PMI report in the case of 2TB transmission
· Baseline assumption is that TB associated with highest MCS or TBS indicated by the UL grant 
· Can be revisited if major performance loss is identified,  compared to other approaches such as lowest MCS 

· FFS whether “Ping-pong” effect is an issue? And if it’s an issue, how to address it.
· “Ping-pong” effect refers to the case when the introduction of UCI  reverses the order of MCS among two TBs, if eNB decides to adjust the MCS of the TB with UCI
· FFS the treatment of TB choice,  in case MCS or TBS is the same for both TBs
Other remaining issues to be discussed next meeting:
· Need to clarify the exact interpretation of “Replica” 
· Option A) Replicate before Channel Coding 

· Option B) Replicate after Channel Coding 

· Option C) Replicate after Scrambling
· Need to clarify which modulation is used  in case of 2 CW transmission

· Mapping schemes for RI and AN
6.4.3 PHICH mapping for UL SU-MIMO

Note: Non-MIMO CA aspects under AI 6.2.2.

R1-103551
PHICH mapping in support of UL MIMO operation
Qualcomm Incorporated

R1-104030
PHICH Resource Mapping Design for SU-MIMO
NTT DOCOMO

R1-103676
PHICH Resource Mapping for UL SU-MIMO
Samsung
R1-104129
PHICH assignment for SU-MIMO
ZTE
Revision of 3575.
R1-103707
PHICH Resource Allocation Techniques for UL SU-MIMO
Texas Instruments

R1-103809
PHICH mapping for UL SU-MIMO
Nokia. Nokia Siemens Networks

R1-103894
Discussion on PHICH resource allocation for UL MIMO
Huawei

R1-103944
PHICH Mapping for UL SU-MIMO
Motorola
R1-103975
PHICH Resource Assignment for UL SU-MIMO
LG Electronics
R1-104094
Further discussions on PHICH mapping for UL SU-MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Assumption:
CSI: the IE in the UL grant
CS:  cyclic shift used for UL DMRS, defined for each layer

CS for all layers will be implicitly determined from the same CSI value

Agreement:
Take Alt 2 as baseline assumption.

· Alt1: The CSI value associated with the  PUSCH transmission 

· The first PHICH is determined by CSI (as in Rel-8),  the second is determined by replacing CSI with (CSI+ 1) in the same Rel-8 equation

· Alt2: The first PHICH is determined by Rel-8 equation,   the second is determined by replacing (lowest PRB index) with (lowest PRB index+1) in the same Rel-8 equation
6.4.4 PUCCH TxD transmission scheme

Low priority in RAN1#61bis.

Note: PUCCH resource allocation handled under AI 6.2.4.
R1-103452
Transmit diversity for PUCCH format 2/2a/2b 
Huawei

R1-103552
Transmit diversity for PUCCH format 2
Qualcomm Incorporated

R1-103602
Multi-antenna transmission scheme for PUCCH format 2
ZTE

R1-103677
Transmit Diversity for PUCCH Formats 2/2a/2b
Samsung

R1-103724
PUCCH TxD for Formats 2/2a/2b for LTE-Advanced 
Sharp

R1-103810
On transmission diversity for PUCCH Format 2/2a/2b
Nokia Siemens Networks. Nokia

R1-103976
Further Evaluations on Transmit Diversity for PUCCH format 2/2a/2b
LG Electronics

R1-104059
Multiplexing Capacity for LTE-A PUCCH Format 2/2a/2b with Transmit Diversity 
Research In Motion UK Limited

6.4.5 Other

PHICH-triggered Retransmission
R1-103606
Precoding for UL SU-MIMO in PHICH-triggered retransmission
ZTE

R1-103709
Precoder selection for non-adaptive HARQ UL SU-MIMO
Texas Instruments

R1-103895
Uplink re-transmssion without UL grant 
Huawei

R1-103915
UL SU-MIMO precoding in PHICH-triggered non-adaptive retransmissions
Motorola

R1-103977
Precoding for UL SU-MIMO in PHICH-triggered Retransmission
LG Electronics
R1-103953
UL MIMO scheme for retransmissions triggered by PHICH
Qualcomm Incorporated

R1-103673
Further discussion on UL SU-MIMO precoding in PHICH-triggered retransmissions
Samsung

Channel interleaver  and others
R1-103453
Channel Interleaver design for UL MIMO
Huawei

R1-103600
Consideration on ACK transmission for multi-antenna PUCCH Format 2b in LTE-A
ZTE

R1-103708
Specifying Basic Building Blocks of UL Multi-Antenna Transmission
Texas Instruments
R1-103811
Performance evaluation on UL SU-MIMO channel interleaver
Nokia Siemens Networks. Nokia

6.5 UL RS issues relevant to LTE-A Work Items
6.5.1 DM RS
6.5.1.1 OCC
R1-103485
UL DMRS configuration with OCC
CATT

R1-103553
Conveying OCC for PUSCH transmissions
Qualcomm Incorporated
R1-103618
Uplink DM-RS design in LTE-Advanced
Pantech

R1-103623
OCC configuration for uplink DM-RS
Mitsubishi Electric
R1-103678
UL DMRS Aspects In Rel-10
Samsung

R1-103725
Design of OCC / CS Mapping for UL DMRS
Sharp

R1-103771
OCC and CS for UL DMRS in SU/MU-MIMO 
Panasonic

R1-103812
Remaining details on UL DM RS
Nokia Siemens Networks. Nokia

R1-103896
Subframe-level SGH and signaling design for DM RS
Huawei

R1-103931
OCC and CS Configuration for Uplink DM-RS
Motorola

R1-103978
Further Considerations on UL DM-RS for LTE-Advanced 
LG Electronics

R1-104112
Uplink DMRS Resource Configuration for Rel-10
Ericsson, ST-Ericsson
R1-104219           WF on CS and OCC Signalling for UL DMRS,  Panasonic, Samsung, Motorola, NTT DOCOMO, NEC, Pantech,
Agreement 

1. For initial transmission the CSI to (CS, OCC) should follow the following

· CS and OCC for layer 0(nDMRS,0(2), nOCC,0) is derived from 3-bit cyclic shift indicator (CSI) in UL DCI format. 
· Mapping table between CSI and ( nDMRS,0(2) , nOCC,0) 
· Exact mapping  is FFS
· CS for layer k (k=0,1,2,3) is derived from CS offset according to nDMRS,k(2)=(nDMRS,0(2)+∆k) mod 12
· CS offsets (∆k) for 2 layers are 0, 6 for k=0,1
· CS offsets (∆k) for 4 layers are 0, 6, 3, 9 for k=0, 1, 2, 3
· CS offsets (∆k) for 3 layers are FFS. 
2. FFS applicability of the above to retransmission cases

6.5.1.2 Other

R1-103833
CM reduction of UL RS for carrier aggregation in LTE-A
NEC Group. NTT DOCOMO

6.5.2 SRS

6.5.2.1 Details of dynamic aperiodic SRS
Email discussion report [61-06-LTE-A] to be provided by Rapporteur (Anthony Ekpenyong, TI)
R1-103710           Email Discussion on aspects of dynamic aperiodic SRS    TI

R1-103486
On aperiodic SRS transmission in LTE-A
CATT

R1-103519
Further details on aperiodic sounding reference signals
Ericsson. ST-Ericsson

R1-103554
Further details on aperiodic dynamic SRS
Qualcomm Incorporated

R1-103571
Further discussions on aperiodic SRS of Rel-10
MediaTek

R1-103604
On dynamic aperiodic SRS in LTE-A
ZTE

R1-103619
Further consideration on the support of Aperiodic SRS durations
Pantech

R1-103620
Further consideration on Aperiodic SRS transmission with holding scheme
Pantech

R1-103679
Resources for Dynamic SRS Multiplexing
Samsung

R1-103710
Email discussion on aspects of dynamic aperiodic SRS
Texas Instruments

R1-103711
Outstanding issues on dynamic aperiodic SRS
Texas Instruments

R1-103726
Necessity of Multi-shot Dynamic Aperiodic SRS
Sharp

R1-103772
Dynamic aperiodic SRS for LTE-Advanced 
Panasonic

R1-103813
Details of dynamic aperiodic SRS 
Nokia Siemens Networks. Nokia

R1-103897
Considerations for dynamic aperiodic SRS
Huawei

R1-103932
Further Details on LTE-A Aperiodic SRS 
Motorola

R1-103979
Details on Dynamic Aperiodic Sounding for LTE-Advanced 
LG Electronics

R1-104060
Impact on PDCCH Loading for Aperiodic SRS Scheduling
Research In Motion UK Limited

R1-104061
Performance Enhancement of Aperiodic SRS with Configurable Duration
Research In Motion UK Limited

R1-104095
Remaining issues of dynamic aperiodic SRS
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

6.5.2.2 Other enhancements

R1-103712
Increasing sounding resources for Rel-10
Texas Instruments

R1-103814
Channel sounding enhancements for LTE Advanced uplink  
Nokia Siemens Networks. Nokia

R1-103933
Discussion on other SRS Enhancements for LTE-A Uplink
Motorola

R1-104031
Periodic SRS for Multi-antenna Transmission
NTT DOCOMO

R1-104096
Summary of SRS enhancements
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-104121
SRS Assignment for UL MIMO
Mitsubishi Electric
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