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1. Introduction

In RAN1#70bis, the following agreement was reached [1]:

· A CSI reference resource for a CSI process is determined as follows for both periodic and aperiodic reporting

· For the case of 1 configured CSI process (on the associated CC)

· The CSI reference resource is determined as in Rel-10

· Otherwise

· For both periodic and aperiodic CSI reporting in subframe N, the CSI reference resource of the CSI process is the first valid CSI reference resource occurring on or prior to subframe N-x
· In case of subframe sets being configured, the subframe set selection is still based on the subframe containing the CSI request

· For periodic CSI reporting, the subframe set selection is unchanged from the Rel-10 definition

· Limit the worst case processing complexity for aperiodic feedback by specifying that, in case of multiple CSI requests exceeding X unreported aperiodic CSI processes, the UE is not expected to update the CSI processes exceeding X, counting upwards from the lowest indexed CSI process, corresponding to the latest CSI request

· Max number of CSI processes, P, is a UE capability for TM10-capable UEs {1,3,4}

· X=P

· x=5 for FDD
· For TDD, the following is agreed after the email discussion [70bis-06]:
· If y=1 for UEs with P={1,3,4} 
  x=4; 
If y=2 or 3 for UEs with P={3,4} 
  x=4, X=min(P,3)=3 
If y=4 for UEs with P=4 
  x=5, X=P=4;   where y =number of configured CSI processes
According to this set of agreements, X should be valid only in the case of multiple configured CSI processes (i.e. y>1). However, the agreement was mis-captured in the working assumption made in RAN1#71 [2].
For FDD: X=PCSI
For TDD: same as the agreement made at RAN1#70bis
· If y=1 for UEs with P={1,3,4} : X=P
If y=2 or 3 for UEs with P={3,4}: X=min(P,3)=3 
If y=4 for UEs with P=4 : X=P=4
· where y=number of configured CSI processes on the CC
The consequence of this would be adding unnecessary limitation in case of one configured CSI process.   When there is only one configured CSI process, it should have the behavior similar to legacy behavior especially for the UE with P=1.   If this limitation is applied, it means it is impossible to have more than one CSI trigger in four consecutive subframes when there is only one configured CSI process for the UEs with P=1.    One of the applications of multiple triggers in consecutive subframes with one configured CSI process is eICIC when the network wants to get CSI reports corresponding to back-to-back ABS and non-ABS subframes.   
2. Text Proposal to TS36.213
---------------------------------  Text proposal to TS36.213  ---------------------------------------------------
7.2.1
Aperiodic CSI Reporting using PUSCH

A UE shall perform aperiodic CSI reporting using the PUSCH in subframe n+k on serving cell 
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, upon decoding in subframe n either:

· an uplink DCI format, or

· a Random Access Response Grant,

for serving cell 
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 if the respective CSI request field is set to trigger a report and is not reserved. 
If the CSI request field is 1 bit [4] and the UE is configured in transmission mode 1-9, a report is triggered for serving cell 
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, if the CSI request field is set to ‘1’. If the CSI request field is 1 bit [4] and the UE is configured in transmission mode 10, a report is triggered for a set of CSI process(es) for serving cell 
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 corresponding to the higher layer configured set of CSI process(es) associated with the value of CSI request field of ‘01’ in Table 7.2.1-1B, if the CSI request field is set to ‘1’.
If the CSI request field size is 2 bits [4] and the UE is configured in transmission mode 1-9 for all serving cells, a report is triggered according to the value in Table 7.2.1-1A corresponding to aperiodic CSI reporting. If the CSI request field size is 2 bits [4] and the UE is configured in transmission mode 10 for at least one serving cell, a report is triggered according to the value in Table 7.2.1-1B corresponding to aperiodic CSI reporting. For a given serving cell, if the UE is configured in transmission modes 1-9, the “CSI process” in Table 7.2.1-1B refers to the aperiodic CSI configured for the UE on the given serving cell. A UE is not expected to be configured by higher layers with more than 5 CSI processes in each of the 1st and 2nd set of CSI process(es) in Table 7.2.1-1B.

A UE is not expected to receive more than one aperiodic CSI report request for a given subframe.
If a UE is configured with more than one CSI process for a serving cell, the UE on reception of an aperiodic CSI report request triggering a CSI report according to Table 7.2.1-1B is not expected to derive CSI corresponding to the CSI reference resource (defined in Section 7.2.3) for all CSI processes except 
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 lowest-indexed CSI processes for the serving cell associated with the request when the UE has other 
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 unreported CSI processes associated with other aperiodic CSI requests for the serving cell, where 
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is the maximum number of CSI processes supported by the UE for the serving cell and:

· for FDD 
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· for TDD 

· if the UE is configured with one CSI process or with four CSI processes for the serving cell , 
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· if the UE is configured with two or three CSI processes for the serving cell, 
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Appendix

Table A1 Simulation assumptions for homogeneous network simulation

	Parameters
	Assumptions

	Cellular Layout 
	Hexagonal grid, 19 cell sites, 3 cell sectors per site.  

	Number of users per cell
	10

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers @ 2GHz

	Inter-site distance
	500m

	Operating bandwidth (BW)
	10 MHz FDD

	Penetration loss 
	20dB

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Inter-eNodeB: 0.5  Inter-cell: 1.0

	UE Speed
	3km/h

	Channel model
	3GPP Case1 3D -  SCME- UMa  (High Spread)

	Antenna configuration
	Transmitter: 2 Tx cross-polarized antenna at eNB

Receiver: 2Rx cross-polarized antenna at UE

Antenna tilt etilt = 15 degree

	CSI reporting interval and frequency granularity 
	5ms for CQI/PMI, 6RB, 10ms for RI

	CoMP scheme
	DPS/DPB

	DPS threshold
	9dB

	Maximum size of  measurement set
	3

	The number of eNB antennas
	4

	The number of UE antennas
	4

	Delay for scheduling and AMC
	6ms

	Scheduler 
	Proportional Fair

	Receiver
	MMSE receiver 

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	3

	Channel Estimation
	Non-ideal, based on CSI-RS for channel measurements,

Channel estimation error modeling 
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