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Introduction 
The Way Forward on CSI Feedback on PUCCH[4] was agreed in RAN1 #62. The agreement is given below:

Agreement:
· Extension of Rel.8 PUCCH Mode 1-1 with RI and W1 signaled in the same subframe 

· Codebook sub-sampling may be performed depending on the final codebook design (to ensure that the total payload is sufficiently small)

· W is determined from 2-subframe report conditioned upon the latest RI report

· Reporting format

· Report 1: RI and W1, jointly encoded 

· Report 2: wideband CQI and wideband W2 

· If W2 codebook C2 is of size 1, wideband W2 is not signaled

· Extension of Rel.8 PUCCH Mode 2-1

· W is determined from 3-subframe report conditioned upon the latest RI report

· Reporting format
· Report 1: RI and 1-bit precoder type indication (PTI)

· Report 2: 

· PTI = 0: W1 will be reported 

· PTI = 1: wideband CQI and wideband W2 will be reported 

· Report 3: 

· PTI = 0: wideband CQI and wideband W2 will be reported 

· PTI = 1: subband CQI, subband W2 

· For 2 and 4 tx, PTI is assumed to be set to 1 and is not signalled
As we can see, for PUCCH Mode 1-1, the new report, namely the joint report of RI and W1, has been accepted, and for PUCCH Mode 2-1, the new report, namely the joint report of RI and PTI, has been accepted.
Based on text for TS36.213 [3], the description of the periodic CQI/PMI or RI reporting transmission on PUSCH is given below:

7.2 UE procedure for reporting channel quality indication (CQI), precoding matrix indicator (PMI) and rank indication (RI)
The time and frequency resources that can be used by the UE to report CQI, PMI, and RI are controlled by the eNB. For spatial multiplexing, as given in 3GPP TS 36.211, the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in 3GPP TS 36.211, RI is equal to one.

A UE in transmission mode 8 [or 9] is configured with PMI/RI reporting if the parameter pmi-RI-Report is configured by higher layer signalling; otherwise, it is configured without PMI/RI reporting.

CQI, PMI, and RI reporting is periodic or aperiodic.

A UE shall transmit periodic CQI/PMI, or RI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation. A UE shall transmit periodic CQI/PMI or RI reporting on PUSCH as defined hereafter in subframes with PUSCH allocation, where the UE shall use the same PUCCH-based periodic CQI/PMI or RI reporting format on PUSCH.
For R8 and R9, PUCCH-based periodic reporting format includes CQI/PMI and RI. Since TS36.212 has clearly given the transmission of CQI/PMI and RI on PUSCH, it is very clear how a UE transmits periodic CQI/PMI or RI reporting on PUSCH. However, for R10, the joint report of RI and i1 has been introduced into wideband periodic reports for PDSCH transmissions associated with TM9, and the joint report of RI and PTI has been introduced into UE-selected sub-band periodic reports for PDSCH transmissions associated with TM9. Then, there is a problem how a UE transmits two periodic joint reporting on PUSCH.
In this contribution, we provide the text proposal for TS36.212 [2] that defines the PUCCH-based periodic CSI report transmission for TM9 on PUSCH, which can be applied to solve the said problem. .
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How is the joint report of RI/i1 or RI/PTI transmitted on PUSCH?
Based on text related to the said agreement in  TS36.212 [2], the joint transmission of rank indication and i1 for wideband reports is given below:
5.2.3
Uplink control information on PUCCH
5.2.3.3.1
Channel quality information formats for wideband reports
Table 5.2.3.3.1-3A shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1 for wideband reports for PDSCH transmissions associated with transmission mode 9. 

Table 5.2.3.3.1-3A: UCI fields for joint report of RI and i1 for transmission mode 9
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	4
	5
	5

	i1
	-
	-
	-
	
	
	



The channel quality bits in Table 5.2.3.3.1-1 through Table 5.2.3.3.1-3A form the bit sequence 
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Based on text for TS36.212 [2], the joint transmission of rank indication and PTI for UE-selected sub-band reports is given below:
5.2.3.3.2
Channel quality information formats for UE-selected sub-band reports
Table 5.2.3.3.2-4A shows the fields and the corresponding bit width for the rank indication and precoder type indication (PTI) feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9.

Table 5.2.3.3.2-4A: UCI fields for joint report of RI and PTI for transmission mode 9
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3

	Precoder type indication
	-
	-
	-
	1
	1
	1


The channel quality bits in Table 5.2.3.3.2-1 through Table 5.2.3.3.2-4A form the bit sequence 
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As we can see, the said two joint reports have to be kept with the similar reliability of RI report, since the two joint reports include rank indication (RI) information. Further the overhead of the two joint reports is not larger than 5 bits. So the two joint reports can adopt the same transmission method on PUSCH as RI information. 
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Text proposal for TS36.212
Based on the agreement from in [1] and the proposal for R10 DL MIMO feedback from [2], we propose the following changes to TS 36212 to capture the transmission of the joint report of RI and i1( or RI and PTI) on PUSCH. 
5.2.2.6 
Channel coding of control information
…
For rank indication  feedback (RI, the joint report of RI and i1, the joint report of RI and PTI).
· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A , 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers according to the corresponding eNodeB antenna configuration and UE category.

· If RI feedback consists of 1-bit of information, i.e., 
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· If RI feedback consists of 2-bits of information, i.e., 
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· If RI feedback for a given DL cell consists of 3-bits of information, i.e., 
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 as the input to the channel coding block described in section 5.2.2.6.4
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Conclusions
In this proposal we discussed the transmission of periodic joint report of RI/PTI (or RI/i1) on PUSCH for PDSCH transmissions associated with transmission mode 9. Based on the discussion we propose the following:

Proposal 1: The transmission of the joint report of periodic joint report of RI and i1 for PUCCH feedback Mode 1-1 of TM9 on PUSCH should be clarified and defined.
Proposal 2: The transmission of the joint report of periodic joint report of RI and PTI for PUCCH feedback Mode 2-1 of TM9 on PUSCH should be clarified and defined.
Proposal 3: The transmission of the said two periodic joint reports on PUSCH can be the same as that of RI on PUSCH. 
References

[1] 3GPP RAN1 #62, Chairman’s notes – final, Jacksonville, Florida, November 2010.
[2] 3GPP TS36.212, Multiplexing and channel coding(Release 10), V10.0.0 (2010-12).
[3] 3GPP TS36.213, Physical layer procedures (Release 10), V10.0.1 (2010-12).
[4] R1-104476, Way Forward on CSI Feedback for Rel.10 DL MIMO, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, etc
1
1/4

_1288097888.unknown

_1343930518.unknown

_1352847854.unknown

_1352847886.unknown

_1352847811.unknown

_1288097899.unknown

_1343930466.unknown

_1343930481.unknown

_1343930406.unknown

_1288097893.unknown

_1265568825.unknown

_1288097787.unknown

_1288097852.unknown

_1272434178.unknown

_1283686536.unknown

_1283686526.unknown

_1271799146.unknown

_1271799155.unknown

_1265568728.unknown

_1265568788.unknown

_1263934486.unknown

