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6.3.1 Pilot design
Pilot options to be considered for evaluations:

1) Common pilots only
2)
Common pilots + CDM based dedicated pilots

3)
Common pilots + scheduled common pilots
R1-122335
Further Results on impact of four branch MIMO pilot channel design
Renesas Mobile Europe Ltd.

R1-122459
Pilot design for 4-branch HSDPA
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-122569
Pilot design for 4-branch MIMO
Nokia Siemens Networks

R1-122682
Further evaluation on pilot design for DL MIMO
Huawei, HiSilicon

R1-122808
Scheduled Common Pilot Performance in a Four branch MIMO System
Ericsson

R1-122809
Dedicated Pilot Perforamnce in a Four branch MIMO System
Ericsson

R1-122810
Overall Summary of Pilot Design Schemes in Four branch MIMO System
Ericsson

Agreements:
· Support at least 2 scheduled non-precoded pilots in addition to common pilots
· Scheduled non-precoded pilots use separate channelization codes and same spreading factor as common pilots

· RRC configured fixed power offsets for both additional common pilots and scheduled non-precoded pilots

Working assumption:
· Scheduled non-precoded pilots are controlled by the network
· Separate signalling through HS-SCCH orders

· Scheduled always together with HS-PDSCH of a UE configured for 4 branch MIMO

· NodeB waits for the ACK of the order before applying the change

Further discussion needed on:
· Need to allow for a 3rd scheduled non-precoded pilot

· Power offset range for new pilots is FFS

· For CQI estimation UE shall rely on common pilots only

6.3.2 Downlink data and control channel structure

Especially HS-SCCH design.

R1-122336
HS-SCCH design for Four4 Branch Downlink MIMO
Renesas Mobile Europe Ltd.

R1-122570
HS-SCCH signaling for 4-branch MIMO
Nokia Siemens Networks

R1-122683
HS-SCCH design for DL 4-branch MIMO
Huawei, HiSilicon

R1-122811
HS-SCCH design for Four branch MIMO System
Ericsson

Agreements:
· Extend part I for HS-SCCH type 3 to accommodate extended rank and PCI

· Puncturing pattern and code rate for Part I is FFS
· For Part II, keep the existing structure as that of Release 7 MIMO
6.3.3 Uplink feedback

Check if working assumptions from RAN1#68bis can be confirmed (including codebook).

R1-122337
Further discussion on feedback design for 4 Branch Downlink MIMO
Renesas Mobile Europe Ltd.

R1-122571
HS-DPCCH design options for 4-branch MIMO
Nokia Siemens Networks

R1-122684
HS-DPCCH design for DL 4-branch MIMO
Huawei, HiSilicon

R1-122812
Uplink Feedback Channel Design for Four branch MIMO Sytem
Ericsson

Confirm working assumptions:
· Apply the LTE-Release 8 codebook for 4 transmit antennas
· Reuse the existing HARQ-ACK codebook of Rel-7 for single carrier
Agreements:
· Define a single new CQI reporting format for up to 4 layers (at least for 4 layer capable UEs)

· Rank restriction for some reports  FFS
Further discussion needed on:

· CQI/RI/PCI encoding:
· Time multiplexed PCI, Implicit RI

· CQI/RI/PCI in one subframe 

· Minimum reporting period
6.3.4 Other
Including:

· Layer mapping for retransmissions

· Interleaving for TBs in one codeword
R1-122813
Layer mapping for Four branch MIMO System
Ericsson
R1-122814
Retransmission Operation in a 2 codeword MIMO System
Ericsson
Agreements:
Change the agreement from RAN1#68bis and adopt the following codeword to layer mapping:

	Rank
	Layer

	1
	CW 1 ( Layer 1 

	2
	CW 1 ( Layer 1 

CW 2 ( Layer 2

	3
	CW 1 ( Layer 1

CW 2 ( Layer 2 and 3

	4
	CW 1 ( Layer 1 and 4
CW 2 ( Layer 2 and 3


In case of retransmissions:
· Number of layers (and TBs) per CW shall be maintained

· Order of codewords shall be maintained

· Special mappings for re-transmissions are not considered further
R1-122816
HARQ functionalities in Four branch MIMO System
Ericsson

Discuss further until the next meeting.

Agreements:
Send LS to RAN2 to inform about the relevant agreements from this meeting (R1-122914, Ericsson)

Add the following sentence to the LS to RAN2:

· RAN1 confirms that from their perspective there is no need to increase the number of HARQ processes from that used for 2x2 MIMO.
R1-122685
Interleaving design for DL MIMO
Huawei, HiSilicon
R1-122815
Two Codeword MIMO Structure for Four branch MIMO System
Ericsson
Working assumption:
· If  a CW is transmitted over two layers, data from the 2 TBs mapped to the same CW are interleaved

· Interleaving is done at the symbol level.
R1-122817
On VAM for 4-branch MIMO 
Ericsson

