
3GPP TSG RAN WG1 Meeting #64
        

               R1-110734
Taipei, Taiwan, February 21th – 25th, 2011
Agenda item:
6.2.1
Source: 
Samsung, Motorola Mobility, Panasonic, Qualcomm Inc.
Title: 



Correction of text on aperiodic CSI triggering
Document for:
Discussion and Decision

1 Introduction
In RAN1#63, the following has been agreed on aperiodic CSI triggering in case of carrier aggregation [1]:
· If carrier aggregation is configured, aperiodic CSI request field contains 2 bits (1 bit is added to the DCI format in the UE-specific search space)

· “00” state indicates no CSI is triggered

· “01” state indicates trigger for the DL CC that is SIB2-linked to the UL CC transmitting the CSI report

· “10” meaning is configured by RRC

· “11” meaning is configured by RRC

The above agreement is reflected in TS 36.212 [2] and TS 36.213 [3] which were approved in RAN#50. An issue relating to the agreements can arise when cross-carrier scheduling is applied. That is, in case that “01” state is set in the CQI request field in DCI Format 0 or DCI Format 4, the corresponding text in TS 36.213 can lead to unintended eNB and UE operations which are not aligned with the RAN1 agreement (so called “SIB2 link based” triggering). This issue was discussed on the RAN1 email reflector before RAN#50, but consensus for a text to resolve it was not reached due to the lack of time until the CR submission to RAN#50 and a resolution has been deferred for RAN1#63b. This contribution reviews this issue and proposes revisions for the corresponding text for its resolution. 
2 Discussion and Text Proposal
The physical layer procedures for aperiodic CSI triggering are specified in Section 7.2.1 of TS 36.213 [2] as captured below:
A UE shall perform aperiodic CQI, PMI and RI reporting using the PUSCH in subframe n+k on the serving cell of the corresponding PUSCH transmission, upon decoding in subframe n either:

· an uplink DCI format, or

· a Random Access Response Grant,

on serving cell 
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 if the respective CQI request field is set to trigger a report and is not reserved. If the CQI request field is 1 bit [4], a report is triggered if the CQI request field is set to ‘1’.  If the CQI request field size is 2 bits [4], a report is triggered according to the value in Table 7.1.1-1A corresponding to aperiodic CSI reporting.

Table 7.2.1-1A: CSI Request field for PDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report triggered for serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


Note: PDCCH with DCI formats used to grant PUSCH transmissions as given by DCI format 0 and DCI format 4 are herein referred to as uplink DCI format when common behaviour is addressed.

The above text seems appropriate for aperiodic CSI triggering in case of no cross carrier scheduling. However, with cross-carrier scheduling, when the ‘01’ state is set in the CQI request field of DCI Format 0 or DCI Format 4, the selected DL carrier for aperiodic CSI reporting can be different from the one based on the agreement in RAN1#63. An example for this misrepresentation is shown in Figure 1.




Figure 1. Example for cross-carrier scheduling with two cells configured.
In Figure 1, two cells are configured with two pairs of DL and UL carriers. DL and UL carriers #0 comprise Cell#0, and DL and UL carriers #1 comprise Cell#1. It is noted that a PUSCH transmission on any cell is scheduled by a DCI Format sent by respective PDCCH on DL carrier #0. For clarity, the definition of “cell” is captured from TS 36.300 (RAN2/3 LTE-A Stage 2 TS) [3]:
Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources.
Given the configuration of Figure 1, when the UE is scheduled to transmit PUSCH on Cell#1 by a DCI Format sent on DL carrier#0 of Cell#0 with the ‘01’ state set in the CQI request field, the agreement in RAN1#63 has the UE include a CSI report for Cell#1 on which the PUSCH is transmitted. However, the captured text in TS36.213 above leads to a different operation that the UE reports CSI for Cell#0, not Cell#1. This is mainly due to the two phrases in box in the captured text of TS 36.213, which are “on serving cell c” and “for serving cell c”. As the DCI Format scheduling the PUSCH transmission was assumed to be sent on DL carrier#0 of Cell#0, the current specification makes the CSI report for Cell#0 be included in the PUSCH transmission on Cell#1 in accordance to the description for ‘01’ state in Table 7.2.1-1A. 
In order to correct this problem, we propose to revise the text in TS 36.213 as shown below. Two versions of the text proposals are given and either one is deemed to resolve the problem. In Text Proposal 1, the description for the ‘01’ state in Table 7.2.1-1A is revised such that the aperiodic CSI report is triggered for the serving cell of the corresponding PUSCH transmission in the case in accordance with the agreement in RAN1#63. In Text Proposal 2, the main modification is that “serving cell c” is defined for the cell of the corresponding PUSCH transmission. Then, the aperiodic CSI report for serving cell c corresponding to ‘01’ state in Table 7.2.1-1A becomes a report for the cell of the corresponding PUSCH transmission.
======================= Start of Text Proposal 1 =====================

7.2.1
Aperiodic CQI/PMI/RI Reporting using PUSCH

A UE shall perform aperiodic CQI, PMI and RI reporting using the PUSCH in subframe n+k on the serving cell of the corresponding PUSCH transmission, upon decoding in subframe n either:

· an uplink DCI format, or

· a Random Access Response Grant,

on serving cell 
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 if the respective CQI request field is set to trigger a report and is not reserved. If the CQI request field is 1 bit [4], a report is triggered if the CQI request field is set to ‘1’.  If the CQI request field size is 2 bits [4], a report is triggered according to the value in Table 7.1.1-1A corresponding to aperiodic CSI reporting.

Table 7.2.1-1A: CSI Request field for PDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for the serving cell 
of the corresponding PUSCH transmission

	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


Note: PDCCH with DCI formats used to grant PUSCH transmissions as given by DCI format 0 and DCI format 4 are herein referred to as uplink DCI format when common behaviour is addressed.
======================= End of Text Proposal 1 =====================

======================= Start of Text Proposal 2 =====================

7.2.1
Aperiodic CQI/PMI/RI Reporting using PUSCH

A UE shall perform aperiodic CQI, PMI and RI 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 CQI request field is set to trigger a report and is not reserved. If the CQI request field is 1 bit [4], a report is triggered if the CQI request field is set to ‘1’.  If the CQI request field size is 2 bits [4], a report is triggered according to the value in Table 7.1.1-1A corresponding to aperiodic CSI reporting.

Table 7.2.1-1A: CSI Request field for PDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	’00’
	No aperiodic CSI report is triggered

	‘01’
	Aperiodic CSI report is triggered for serving cell 
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	‘10’
	Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	‘11’
	Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


Note: PDCCH with DCI formats used to grant PUSCH transmissions as given by DCI format 0 and DCI format 4 are herein referred to as uplink DCI format when common behaviour is addressed.
======================= End of Text Proposal 2 =====================

3 Conclusion
This contribution discussed a misrepresentation of the aperiodic CSI triggering under the current text in TS36.213 [3] and proposed a respective revision. With the current text in TS36.213, the aperiodic CSI feedback in case that the ‘01’ state is set in the CQI request field can be for the cell of the PDCCH transmission, not the cell of the PUSCH transmission, unlike the agreement in RAN1#63. To resolve this problem, we propose to revise the corresponding text in Section 7.2.1 of TS 36.213 as described in Section 2. Either text proposal seems appropriate and can be selected taking into account other revisions for incorporating further RAN1 agreements.
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