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1 Introduction
In the early RAN4 contributions, test case per transmission mode/scheme and reporting mode was proposed and extensively discussed [1

 REF _Ref252780863 \h 
 \* MERGEFORMAT , 2]. But in order to minimize the number of test cases and meet the request of the priority given by the operators, the CQI requirements were defined according to the CQI reporting modes instead of the transmission schemes [3]. Thus in the existing RAN4 specification, only transmission mode 1, 2, 4 and 6 are covered, which means the transmission schemes including the transmit diversity, LD-CDD and etc are not fully tested.
However, the advantage of define the requirement per transmission mode is to ensure the correct implementation of UE CQI measuring when different transmission modes/schemes are configured, since the algorithm of CQI measuring may be different under various transmission modes/schemes. In the current RAN4 stage, TxD (transmit diversity) based CQI feedback is used for the beamforming in Rel-8 and Rel-9. If UE did not support TxD based CQI measurement and report, the beamforming would be degraded. Therefore, we think that it would be necessary to ensure that UE is able to support the CQI measuring based on TxD and maybe under other transmission schemes (FFS).
Furthermore, according to the recent discussion in RAN1, it was agreed that Category 1 UE should support all the transmission modes. It seems that all the UE categories should support all the transmission modes. But the current RAN4 requirement could not guarantee that.
In order to ensure good performance of CQI measurement, we propose to add some new requirements in core specification. And taking the test cost into account, we suggest only add two requirements for TxD based CQI test and LD-CDD. The intention is to verify that UE can implement the CQI measuring and report using different transmission schemes correctly.
2 Discussion
It is proposed to add the new sub-clause into Clause 9 of TS36.101. The intention of these requirements is to verify that UE can implement the CQI measuring and report using different transmission schemes correctly. So we do not need to copy every existing CQI requirements in AWGN and fading channels for each transmission mode. What we need to do is to find one scenario and set a set of requirements for different transmission schemes. According to Table 7.1-5 of TS36.213 combined with the discussion in Rel-9, there are approximately eight types of transmission schemes:
· Single-antenna port, port 0;
· Transmit diversity;
· Large delay CDD;

· Closed-loop spatial multiplexing;

· Multi-user MIMO;
· Closed-loop spatial multiplexing using a single transmission layer;

· Single-antenna port, port5;
· Dual-layer beamforming, port 7 and port 8.
Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)



	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0 (see subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2A
	UE specific by C-RNTI
	Large delay CDD (see subclause 7.1.3)  or Transmit diversity (see subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see subclause 7.1.4)or Transmit diversity (see subclause 7.1.2)

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see subclause 7.1.5)

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see subclause 7.1.2)

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see subclause 7.1.1), otherwise Transmit diversity (see subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port; port 5 (see subclause 7.1.1)


From the CSI requirement perspective, the single-antenna port0 is fully tested. Since in the RI test the wideband CQI feedback was assumed, the correct implementation of CQI measuring and reporting for Closed-loop spatial multiplexing using both single and dual transmission layer could be guaranteed.
In the schemes of single-antenna port 5 and dual-layer beamforming port7/port8, the CQI would be calculated based on CRS, which is almost the same as for the transmit diversity scheme.
Therefore, there might be three remaining schemes related to CSI needed to be verified:
· Transmit diversity;

· Large delay CDD;

· Multi-user MIMO.
In Rel-9, one possible Multi-user MIMO transmission would be based on dual-layer beamforming, where the CSI is estimated in the same way as in the Transmit diversity scenario. In Rel-10, CSI-RS would be used for the CSI computing and how to evaluate the performance in Rel-10 need further study. So actually there are only two transmission schemes need to be verified for CQI measurement. Moreover, TxD (transmit diversity) based CQI feedback is proposed for both single-layer and dual-layer beamforming in Rel-8 and Rel-9. It becomes a key technique.
Therefore we suggest verifying the implementation of CQI measurement under TxD and LD-CDD transmission scheme. And maybe TxD based CQI performance is in high priority.
3 Proposal
We propose to verify the implementation under EPA5 channel, which is a little similar to that for non-frequency-selective test case. The purpose is to provide a good alignment for all the CQI measuring performance.
The proposed text is as the following

----------------------------------------    Text      ------------------------------------------------------------------------------

9.x

CQI implementation under transmission schemes
The purpose is to verify that UE can correctly measure and report CQI under different transmission schemes.
9.x.1
Transmit diversity
9.x.2
Large delay CDD
--------------------------------------------------- Text -----------------------------------------------------------------------
4 Conclusion
In this contribution, we re-study the coverage of CQI requirement. In order to verify that UE can correctly and effectively implement the CQI measuring and reporting under the different transmission mode configurations, we propose to add a new sub-clause in the CQI section, namely, the CQI implementation under transmission schemes, which obvious should include UE category 1.
5 References

[1] Nokia, R4-081693, “Framework for CSI requirements”, Munich, Germany, June 16-20, 2008.

[2] Texas Instruments, R4-081603, “CQI test case scenarios”, Munich, Germany, June 16-20, 2008.
[3] Ericsson, R4-083119, “Test coverage for CQI and PMI tests”, Prague, Czech Republic, November 10-14, 2008.









