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1
Workplan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	53
	WI/SI started
	RP-111393
	0%
	

	54
	RP-111469
	-
	5%
	September 2012

	55
	RP-120066
	-
	10%
	September 2012

	56
	RP-120480
	-
	50%
	September 2012

	57
	RP-120980
	-
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




80%

per WG (optional information):

RAN WG1:

95%







RAN WG2:

40%








RAN WG3:

100%







RAN WG4:

10%

additional comments:




1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in: 
December 2012 which is: RAN#58
additional comments:




2.
Technical status related evaluation
2.1
Detailed Progress report since last TSG meeting (for all involved WGs)
TSG RAN1 WG #70
Discussion on pilot design took place in [109]-[112]. The working assumption that scheduled non-precoded pilots are controlled by the network was confirmed and it was agreed that only two scheduled non-precoded pilots are supported. The spreading code indices and power offsets are configured using RRC signalling. Remaining details on the power offset value range for scheduled non-precoded pilots and 3rd and 4th common pilots were agreed and it was decided that different gamma values are signalled for CQI computation. Downlink data and control channel structure was discussed in [113]-[118]. It was decided that rate 1/2 code is used for encoding Part I and that output bits [1 2 4 8 42 45 47 48] are deleted from the output of the encoder. The existing encoding for UE ID is kept. The working assumption on interleaving was confirmed that 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 according to R1- 122685. For uplink feedback, based on the discussion in [119]-[125], a working assumption was made that CQI/RI/PCI are reported in a single TTI and that the minimum reporting period is 2ms. 14 bits are signalled for CQI/RI/PCI with SF128 (repetition for ACK/NACK) and the convolutional code (40,14) with rate 1/3 is used with puncturing pattern [1,3,6,8,11,13,16,18,21,23,26,28,31,34,36,39,41,44,46,49,51,54,56,59,61,64]. It was agreed that two CQI types are kept as in Rel-7 and that MIMO ACK/NACK reporting code is based on Rel-7 single cell MIMO code also in multicarrier cases. The currently specified 8-carrier feedback scheme featuring lower spreading factor and 2 HS-DPCCH codes is used for the feedback transmission of the 4-carrier 4-branch MIMO. Further, based on discussion in [126]-[128], it was agreed that for re-transmissions, it is allowed to transmit an empty code word with a retransmitted code word when two CWs are being sent and one had been received correctly. A working assumption was made that signalling of the empty codeword is done by an un-used TB size indication. Finally, draft CRs were provided in [129]-[132] and will be discussed on the RAN1 HSPA e-mail reflector prior RAN1#70bis.
TSG RAN2 WG #79
Discussion on HARQ processes, dual stream restriction and the UE categories took place for the proposals in [133]–[135]. The number of HARQ processes and HARQ process IDs were agreed. It was also agreed to introduce the dual stream restriction capability. Two new Four Branch MIMO UE categories are agreed. The stage 2 CR on 25.308 was agreed in [136]. Stage 3 CRs were presented in [137]–[140] but not treated during the WG meeting.

TSG RAN3 WG #77
Based on agreements in RAN1 and RAN2, CRs were agreed on NBAP and RNSAP. Further, documents R3-121880, MIMO with 4TX antennas, and R3-121881, MIMO with 4TX antennas were agreed. 

TSG RAN4 WG #64

The work plan to study and define core requirements was agreed and an initial discussion and analysis took place on BS core requirements in order to introduce 4x4 MIMO. It was identified that certain BS Tx requirements need further analysis.
2.2
List of Completed elements (compare with open issues of last TSG)
TSG RAN1 WG #66bis

Agreements during RAN1#66bis:
· Further evaluation should focus on common pilots and CDM based dedicated pilots

· Working assumptions:

· Focus on closed loop mode for HS-PDSCH 

· Support operation with up to 4 carriers

TSG RAN1 WG #67

Agreements during RAN1#67:
· Introduce a codeword as a concatenation of up to 2 transport blocks of equal size

· No new transport block sizes will be defined

· Single MCS is used per codeword

· Single CQI is reported per codeword.

· Common set of simulation assumptions (see [30])

TSG RAN1 WG #68

Agreements during RAN1#68:
· For CSI estimation

· Introduce 3rd and 4th common pilot

· Gating of 3rd and 4th common pilot is FFS

· Adopt a scheme with up to two codewords

· A codeword is mapped to up to two layers

· A single ACK/NACK per codeword

· Working assumptions

· Keep separate encoding and CRC for each TB if two TBs are multiplexed in one codeword

TSG RAN1 WG #68bis

Agreements during RAN1#68bis:

· Gating is not applied to common pilots
· Keep separate encoding and CRC for each TB if two TBs are multiplexed in one CW
· Physical channel interleaving is carried out per physical channel as today
· A fixed codeword to layer mapping was agreed

· Working assumptions

· Apply the LTE-Release 8 codebook for 4 transmit antennas
· Reuse the existing HARQ-ACK codebook of Rel-7 for single carrier

TSG RAN1 WG #69

Agreements during RAN1#69:

· 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 assumptions

· 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
· 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
· Apply the LTE-Release 8 codebook for 4 transmit antennas
· Reuse the existing HARQ-ACK codebook of Rel-7 for single carrier
· Define a single new CQI reporting format for up to 4 layers (at least for 4 layer capable UEs)
· Change the agreement from RAN1#68bis and adopt a new codeword to layer mapping
· 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
· Working assumptions

· 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

TSG RAN1 WG #70
· 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 order before applying the change
· Only two scheduled non-precoded pilots are supported
· 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)
· Rate 1/2 code is used for encoding Part I
· Output bits [1 2 4 8 42 45 47 48] are deleted from the output of the encoder
· Keep the existing encoding for UE ID
· 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
· Use the symbol interleaving proposed in R1-122685
· Working assumptions

· CQI/RI/PCI are reported in a single TTI 
· Minimum reporting period is 2ms
· Signal 14 bits for CQI/RI/PCI with SF128 (repetition for ACK/NACK)
· Use convolutional code (40,14), rate 1/3
· Puncturing pattern [1,3,6,8,11,13,16,18,21,23,26,28,31,34,36,39,41,44,46,49,51,54,56,59,61,64]
· 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
· For re-transmissions, allow for transmitting an empty code word with a retransmitted code word 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

TSG RAN2 WG #77bis

Agreements during RAN2#77bis:

· MAC architecture does not need any change
· The number of reordering SDUs per TTI does not need to increase
· The MAC-ehs window size does not need to increase
· The TB size table does not need to change
TSG RAN2 WG #79

Agreements during RAN2#79:

· Support up to 4 HARQ processes, and two HARQ processes share one process ID
· Introduce the UE capability of “4-branch MIMO operation only with dual-stream restriction”
· Two new Four Branch MIMO UE categories are proposed in table 1 below:
	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
NOTE 1
	Total number of soft channel bits

	Total Numb-er of serving/secondary serving HS-DSCH cells
	Total Number of serving/secondary serving HS-DSCH cells in which MIMO can be configured
	Supported modulations without MIMO operation
or aggregated cell operation
	Supported modulations with MIMO operation and without aggregated cell operation
	Supported modulations without MIMO operation with aggregated cell operation
	Supported modulations with MIMO operation and aggregated cell operation

	Category 37
	15
	1
	42192
	2073600
	2
	2
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	Category 38
	15
	1
	42192
	4147200
	4
	4
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM



Table 1 Agreed Four Branch MIMO UE categories
TSG RAN3 WG #75bis

Agreements during RAN3#75bis:
· Introduce Cell Capability over NBAP/RNSAP and introduce the 3rd and 4th common pilots

TSG RAN3 WG #76

Agreements during RAN3#76:

· Introduce the Cell Capability over NBAP/RNSAP

· Introduce the 3rd and 4th common pilots

· Introduce the 5th and the 6th common pilots implicitly when the 3rd and the 4th are introduced

TSG RAN3 WG #77

Agreements during RAN3#77:
· Introduce the new MIMO with four transmit antennas Activation and Mode Indicator
· Introduce the new Dual Stream MIMO with four transmit antennas Activation and Mode Indicator
· Introduce the new MIMO with four transmit antennas cause code
· Introduce the new Dual Stream MIMO with four transmit antennas cause code
· Extend MIMO Information Response to support MIMO with four transmit antennas
· Create power offset for the S-CPICHs for MIMO with four transmit antennas
· Create the MIMO with four transmit antennas Pilot Configuraton IEs to support MIMO with four transmit antennas, with the 3rd and the 4th S-CPICH setup or with further D-CPICH setup
TSG RAN4 WG #64

Agreements during RAN4#64:

· The work plan to study and define core requirements was agreed
· There was initial discussion and analysis of the BS core requirements in order to introduce 4x4 MIMO. It was identified in the analysis that certain BS Tx requirements need further analysis. However there was no agreement or consensus on any BS Tx requirement
2.3
List of open issues
· Introduce the functionality in the relevant specifications of

a. UL and DL control channel structure

i. The work should focus on reusing existing structures as much as possible. 

b. L2/L3 protocols

c. UTRAN network interfaces

· UE RF core requirements with the work task breakdown
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