3GPP TSG RAN WG4 Meeting 63 
R4-122540
Prag, Czech, 21-25 May, 2012

Agenda Item:
4.2.4
Source: 
ST-Ericsson, Ericsson
Title: 
Consideration on CSI requirement under CA deployment
Document for:
Discussion
1 Introduction
In the previous RAN4 meetings the understanding of how to test CSI requirements under CA deployment was no new test needs to be defined. In this contribution we bring our concerns on this understanding and propose the way forward to ensuring UE can report each CC the right CSI information accordingly. 
2 Problem in CSI reporting for CA
2.1 Specification of CSI reporting for CA
CSI reporting is defined for secondary carrier as well as primary carrier on either PUCCH or PUSCH.

For the periodic CSI reporting, it is done by configuring different reporting occasions for each cell where the eNB wants CSI reporting for. PUCCH only exists on the primary cell. The periodic CSI reporting is handled in the same way on PUCCH or PUSCH. If any case there is collision between reporting from two or more cell then there are a set of priortisation rules in [1].

For aperiodic CSI reporting, additional bits have been introduced in all UL DCI messages when the UE does CA. The UE that does CA will then have 2 bits for triggering aperiodic CSI reporting, the bits are interpreted as follows according to [1].

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 [image: image1.png]




	‘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


The set size of "10" and "11" are configured by RRC and can contain either only one cell (any cell is possible) or any combination of all configured cells. Details on how this configuration is done are available in [2] in IE for CSI reporting.
2.2 Problem discribed
In order to achieve the concept of CA and make sure the performance would be kept it’s very important to verify that the UE can report the CSI for both CCs correctly.
The current understanding in RAN4 group is no new CSI requirement for CA is needed since in UE demodulation test for both FDD and TDD a test case with TM4 closed loop spatial multiplexing (MIMO) has been included. This TM4 UE demodulation test implicitly tests the reporting ability of the UE for the CSI reporting. If the UE reports wrong CSI information it will fail the UE demodulation test.
This may not be always true. The UE demodulation tests are using FRC with the same fixed MCS/PMI on both CCs so basically the test can only gurantee the throughput performance under certain SNR condition with the UE measuring the CSI under the same FRC on each carrier. In case UE is reporting the CSI information from SCell on the PCell field, vise versa or the reported CSI information from PCell and SCell is swapped the performance requirement could still be kept but the CSI reporting for both CCs is not guaranteed. Also whenever PCell and SCell are configured with different FRCs the CSI reporting from the UE can’t be verified implicitly by the UE demodulation tests.
3 Proposal for way forward
In order to make sure the CSI reporting could be verified under CA deployment with a good coverage firstly we need to consider bringing in new tests for the CSI requirement under CA.

Proposal 1: Consider new test cases for CSI requirement with CA setup.

Since the CSI requirement for single carrier was specified already we should try to reuse them as much as possible for the testing under CA deployment. 
Proposal 2: Try to reuse the test scenario of CSI requirement defined for single CC.

From Section 1.2 the CSI requirement field can be configured for triggering the reporting for only PCell or only SCell so that each CC can be tested separately in the same way as for single carrier. Since different SNR points were defined we could consider using different SNR points on PCell and SCell so that the CSI reporting for each CC can be identified and verified. 
Proposal 3: Test PCell or SCell separately with different SNR setup.
Proposal 3 can make sure the UE report the CSI information correctly for each CCs separately. But in order to have a good coverage of the CSI requirement we also need to make sure the CSI reporting can be verified when both CCs are reported at the same time. One way is we can assume both PCell and SCell transmit data and CRS then use AWGN channel with different transmite power on PCell and SCell. Since transmit power is different the reported CQI would have at least 1 step difference, by this way PCell and SCell can be identified.

Option 1: Use AWGN channel with different transmit power on PCell and SCell, assuming PCell and SCell are both transmitting data and CRS.
Another option is to use subband CQI under fading channel condition eg EPA5 assuming only on SCell it transmits data and CRS only and on PCell it transmits nothing. Then we could reuse the current subband CQI requirement such as the ratio of the throughput obtained by followed CQI and by median CQI shall be ≥ .
Option 2: Use fading channel with subband CQI, assuming only SCell is transmitting data and CRS. Reuse the current CQI requirement from single CC.

As an extension of option 2 we could also use fading channel and set PCell with followed CQI and the SCell with fixed MCS. The throughput difference could indicate which one is PCell and which one is SCell.

Option 3: Use fading channel assuming both PCell and SCell are transmitting data and CRS. Set PCell with followed CQI and SCell with FRC. 
Among the above 3 options, one consideration is for CQI testing the subband CQI could give a more accurant estimate than wideband CQI. Another consideration is with AWGN channel. For AWGN channel the accurancy of the timing synchronization could be sensitive and also it could be extra cost for the test equipment to set up different power for different CC so we propose to use option 2 or 3 to set up the requirement for CA.

Proposal 4: Use option 2 or 3 to set up the CQI requirement for both PCell and SCell reported case.

For PMI requirement in CA we can use a similar way as proposed in option 3. Use fading channel with PCell set with followed PMI and SCell set with random PMI. The throughput difference could indicate which one is PCell and which one is SCell.
Proposal 5: Use fading channel assuming both PCell and SCell are transmitting data and CRS. Set PCell with followed PMI and SCell with random PMI to set up the PMI requirement for CA.
4 Conclusion
In this contribution we clarify the current understanding of the CSI requirement under CA deployment and propose the way forward to make sure the CSI reporting can be verified for both CCs as following.
· Proposal 1: Consider new test cases for CSI requirement with CA setup.

· Proposal 2: Try to reuse the test scenario of CSI requirement defined for single CC.

· Proposal 3: Test PCell or SCell separately with different SNR setup.
· Proposal 4: Use option 2 or 3 to set up the CQI requirement for both PCell and SCell reported case.
· Proposal 5: Use fading channel assuming both PCell and SCell are transmitting data and CRS. Set PCell with followed PMI and SCell with random PMI to set up the PMI requirement for CA.
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