
3GPP TSG RAN WG1 Meeting 70
R1-123279
Qingdao, China, 13th - 17th August 2012

Source: 
Panasonic

Title:
Aperiodic CSI feedback configuration, triggering and behaviour
Agenda Item:
7.5.1.3.2
Document for:
Discussion, decision
1 Introduction

We provide our views on how aperiodic CSI reports for CoMP should be configured, how aperiodic CSI reports are triggered, and the behaviour with respect to how the overhead can be reduced in certain cases.
2 Aperiodic CSI reports
Configuration
We think the same basic principle of configuration mechanism as for carrier aggregation can be reused. It could be further discussed whether a single aperiodic report mode configuration per UE is sufficient.

For the configuration of the CSI hypotheses set (see Triggering below), we prefer that a set of CSI hypotheses is formed by combinations of NZP CSI-RS in the CoMP measurement set and IMR. The configuration of the CSI hypotheses set is done by higher layers, and the size of the CSI hypotheses set should be limited 3. We would like to note that RAN1 is not the proper place to decide whether a configuration is done by MAC or RRC, as this is a RAN2 domain; therefore we prefer to only agree on  "by higher layers" within RAN1.
Triggering
For carrier aggregation, there are usually 2 bits available in the DCI to determine for which cell(s) the aperiodic CSI report is requested. This has been deemed sufficient for the most important case of two configured component carriers, even though the specification allow up to 5 configured component carriers.The table below shows our preference for the mapping of the 2 bit field, as given during the [69-11] email discussion.

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the serving cell to which the UE is attached (using Release 10 principles).

	‘10’
	Aperiodic CSI report is triggered for a 1st set of 

CSI hypotheses

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI hypotheses


We note that this table is aligned with Proposal 3 from [1], the major difference being the interpretation of the meaning of ‘01’. Although that proposal is therefore not fully aligned with our stated preference, we are open to progress based on Proposal 3 in [1], i.e. using another configurable set for ‘01’.
We think that in case of more required configurations, RAN1 should consider whether the two available bits are sufficient, or whether additional information in the DCI such as hopping flag or CIF can be utilised. This might be necessary in case the Release 11 design should optimize feedback triggering for CoMP and CA simultaneously; however we think that the design of CoMP+CA in Release 11 is of limited priority, therefore 2 bits for the CSI triggering are sufficient in our view.
Behaviour

Since the feedback content for CoMP could become large, some means should be studied to reduce the average or maximum overhead. To reduce the maximum overhead, the subband size definition could be revisited and increased; on the other hand this would negatively affect the granularity of the corresponding scheduling decision. On the other hand, the feedback overhead could be reduced at least in cases where the feedback is largely useless for the eNB. In our view, this is particularly the case where the wideband CQI feedback index indicates "Out of range" or where it is very small. In such cases, it would be possible to drop the corresponding subband CQI and PMI values from the report.
3 Views on the proposals from email discussion [69-11]

Document [1] lists the following proposals; we are fine with proposals [TBD], for the other proposals please refer to our comments below.
· Proposal 1: Higher layer configuration of CSI feedback for CSI processes for CoMP is based on the configuration of CSI feedback for serving cells in CA. FFS if the same CSI processes are configured for both periodic and aperiodic feedback.

Panasonic comment: We think that the same CSI processes should be defined for periodic and aperiodic reports.
· Proposal 2: The maximum number of CSI processes which can be configured for aperiodic CSI feedback is FFS. 

Panasonic comment: According to our contribution [2], we think that the maximum number of CSI processes that can be triggered by one aperiodic request should be no more than three.
· Proposal 3: The triggering of aperiodic CSI is according to Table 1:

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for a 1st set of 

CSI processes configured by higher-layers

	‘10’
	Aperiodic CSI report is triggered for a 2nd set of 

CSI processes configured by higher-layers

	‘11’
	Aperiodic CSI report is triggered for a 3rd set of 

CSI processes configured by higher-layers


FFS whether the set for “01” should fixed (e.g. to be the CSI process with the lowest index, or all CSI processes). 


Panasonic comment: As mentioned in section 2, we stated during the email discussion that state ‘01’ should trigger a report for the serving cell to which the UE is attached, but we are open to progress based on this proposal too.
· Proposal 4: Multiplexing multiple aperiodic CSI reports for CoMP is similar to CA, with no compression.  Maximum number of CSI reports in a subframe is FFS.


Panasonic comment: As mentioned in section 2, we suggest that the subband information is only reported if the wideband CQI value is not "out of range".
· Proposal 5: The payload content of the CSI report in the case of 1 bit CSI request field is CSI for the 1st set of CSI processes (i.e. same as ‘01’ with two-bit trigger). Note: In this case the 1 bit field would only apply in the CSS. 


Panasonic comment: We think the 1 bit field could also be applied in case that only one CSI process is configured.
· Proposal 6 : The CSI request field is no larger than 2 bits in Rel 11

· Proposal 7: Simultaneous usage of the CSI request field for CoMP and Carrier Aggregation is FFS.
4 Conclusion
We propose the following for aperiodic CSI reports:

· The same basic reporting mode configuration mechanism as for carrier aggregation can be reused

· It could be further discussed whether or when a single report mode is sufficient

· The CSI report is triggered by a DCI format

· We think that 2 bits for the CSI request field are sufficient for CoMP

· A larger trigger field size would be mainly motivated by allowing a simultaneous CoMP+CA configuration, which we think is of limited priority in Release 11
· If a larger trigger field size is required, we propose to re-use existing possibilities such as the CIF or the hopping flag bit

· Mechanisms to keep the CSI report overhead small should be studied

· We propose to omit subband reports in case the wideband CQI level indicates "out of range"
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