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1. Overall Description:

RAN WG1 has discussed the Four Branch MIMO transmission for HSDPA work item in detail and has reached several agreements essentially completing the physical layer functionalities of this feature. RAN WG1 respectfully asks RAN WG2 and WG3 to take these agreements into account when introducing the Four Branch MIMO transmission for HSDPA feature to their specifications.

Pilot Design
· For CSI estimation a 3rd and 4th common pilot are introduced
· Two scheduled non-precoded pilots are introduced 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 are used for both additional common pilots and scheduled non-precoded pilots

· Scheduled non-precoded pilots are controlled by the network

· HS-SCCH orders are used to change the activation status of scheduled non-precoded pilots

· If activated, these pilots are scheduled always together with HS-PDSCH of a UE configured for 4 branch MIMO

· NodeB waits for the ACK of the HS-SCCH order before applying the change
· The spreading code indices and power offsets for the newly defined pilots are configured using RRC signalling
· Use [-12, 0] dB for power offset value range relative to the primary CPICH for the scheduled non-precoded pilots and the 3rd and 4th common pilots
· 3rd and 4th common pilot use a common power offset, the two scheduled non-precoded pilots also use a common power offset

· Different Gamma values are signalled for CQI computation for the two cases (non precoded scheduled pilots are activated / de-activated)

Transmission scheme for HS-PDSCH and layer mapping
· Introduce a codeword (CW) as a concatenation of up to 2 TBs of equal size 

· Adopt a scheme with up to two CWs

· No new TB sizes will be defined

· Single MCS is used per codeword

· Single CQI is reported per codeword
· Single ACK/NACK is reported per codeword
· Keep separate encoding and CRC for each TB if two TBs are multiplexed in one CW
· A CW is mapped to up to 2 layers using 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 CWs shall be maintained

· Allow for transmitting an empty CW with a retransmitted CW when two CWs are being sent and one had been received correctly

· Working Assumption: Signalling of the empty codeword is done by an un-used TB size indication
HS-SCCH

· Extend part I for HS-SCCH type 3 to accommodate extended rank and PCI
· For Part II, keep the existing structure as that of Release 7 MIMO
HS-DPCCH
· For PCI: Apply the LTE-Release 8 codebook for 4 transmit antennas
· Define a single new CQI reporting format for up to 4 layers

· CQI/RI/PCI are reported in a single TTI 

· Signal 14 bits for CQI/RI/PCI with SF128 (repetition for ACK/NACK)

· Gain factors are to be checked further

· Minimum reporting period is 2ms

· Keep two CQI types as in Rel-7

· Type A: Full report

· Type B: Report for rank 1

· MIMO ACK/NACK reporting code is based on Rel’7 single cell MIMO code also in multicarrier cases

· Use currently specified 8-carrier feedback scheme featuring lower spreading factor and 2 HS-DPCCH codes for the feedback transmission of the 4-carrier 4-branch MIMO
2. Actions:
To TSG RAN WG2 and WG3: 
RAN WG1 would like to respectfully ask RAN WG2 and WG3 to take these agreements into account when introducing the Four Branch MIMO transmission for HSDPA feature to their specifications.
3. Date of Next TSG-RAN WG1 Meetings:

TSG RAN1 Meeting #70-BIS
 8 – 12 October 2012, San Diego, CA, USA
TSG RAN1 Meeting #71
12 – 16 November 2012, New Orleans, LA, USA
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