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1. Introduction 
Additional Rel-9 test scenarios have being discussed in recent RAN4 meeting. The main purpose is to resolve band 13 coverage issue. It was agreed to include following scenarios into Rel-9 test framework at RAN4#55 [1]:
· 4-TX transmit diversity: 10 MHz, QPSK 1/3, 4x2 low, ETU70 
· 2-TX closed-loop dual-layer SM: 10 MHz, 64QAM ½, 2x2 low, EPA5 
· 4-TX closed-loop dual-layer SM: 10 MHz, 64QAM ½, 4x2 low, EPA5
However, no consensus could be reached on the proposed control channel scenarios:

· 2-TX PDCCH/PCFICH: 10 MHz, 4CCE, 2x2 low, EVA70 
· 2-TX PHICH: 10 MHz, 2x2 low, EVA70

Since the decision will be just the inclusion or the exclusion of these two tests, companies were encouraged to provide both alignment and impairment results for this meeting. During the discussion on RAN4 reflector, the feasibility issue of 1.4MHz bandwidth “corner test” cases was also raised considering that some bands are unable to support 1.4MHz bandwidth. But it was thought that such “corner test” should be kept. Therefore, solutions were proposed aiming to include band 13 tests and resolve the ‘1.4 MHz problem’ while keeping the test coverage [2]. For control channels, it was proposed to replace the 2Tx 1.4MHz bandwidth test case with 10MHz bandwidth, and change 4Tx 10MHz bandwidth test case to 5MHz as the ‘corner case’. A similar change to 4Tx 1.4MHz transmit diversity case. Hence both a cell-edge case and ‘closer to site’ case can be covered.
However, 5MHz bandwidth test cases could not serve as a good “corner test” for the band supporting 1.4MHz bandwidth, which would actually relax the requirements for those bands to some extent. In this contribution, we provide our point of view on control channel and transmit diversity tests and give our preference on the proposal.
2. Discussion
With further consideration on the solution, we have two proposals:
Proposal 1:

For the proposal mentioned above, we agree with most of the content but have a slight concern on the corner test. It seems that for the bands support 1.4MHz bandwidth, changing 1.4MHz to 5MHz would to some extend relax the requirements since 5MHz tests are not as stringent as 1.4MHz tests. Hence to retain the current corner case, one possible solution is to follow the changes as above but with a little modification that is keeping the bandwidth optional for the tests with 5MHz, just as we did in sustained data rate tests. That is, for the bands which support 1.4MHz, the tests with 1.4MHz can be performed as corner case; for the bands not support 1.4MHz, then the tests with 5MHz can be applied. Thus both the coverage and corner cases can be retained while the test count is not increased. 
FDD is given as example.
8.2.1.2.2
Minimum Requirement 4 Tx Antenna Port
Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	1.4 MHz
	R.12 FDD
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	0.6
	1-5

	
	5MHz
	R.xx FDD
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	TBD
	TBD

	2
	10 MHz
	R.13 FDD
	OP.1 FDD
	ETU70
	4x2 Low
	70
	TBD
	1-5

	Note: In test 1, channel bandwidth is optional. For the bands support 1.4MHz, bandwidth of 1.4MHz is used; for the bands not support 1.4MHz, bandwidth of 5MHz is used.


8.4.2.2.1
Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.2.2.1-1: Minimum performance PDCCH/PCFICH

	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	4 CCE
	R.16 FDD
	EVA70
	2x2 Low
	1
	TBD


8.4.2.2.2
Minimum Requirement 4 Tx Antenna Port
For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.2.2.2-1: Minimum performance PDCCH/PCFICH

	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	5 MHz
	2 CCE
	R.17 FDD
	EPA5
	4 x 2 Medium
	1
	TBD

	
	1.4MHz
	2 CCE
	R.xx FDD
	EPA5
	4 x 2 Medium
	1
	TBD

	Note: In test 1, channel bandwidth is optional. For the bands support 1.4MHz, bandwidth of 1.4MHz is used; for the bands not support 1.4MHz, bandwidth of 5MHz is used.


8.5.1.2.1
Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.1.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.2.1-1: Minimum performance PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (Db)

	1 
	10 MHz
	R.19
	EVA70
	2 x 2 Low
	0.1
	TBD


8.5.1.2.2
Minimum Requirement 4 Tx Antenna Port
For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.1.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.2.2-1: Minimum performance PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (Db)

	1
	5 MHz
	R.20
	EPA5
	4 x 2 Medium
	0.1
	TBD

	
	1.4MHz
	R.xx
	EPA5
	4 x 2 Medium
	0.1
	TBD

	Note: In test 1, channel bandwidth is optional. For the bands support 1.4MHz, bandwidth of 1.4MHz is used; for the bands not support 1.4MHz, bandwidth of 5MHz is used.


Proposal 2:

To keep Rel-8 and Rel-9 tests aligned as much as possible, one more compromised solution is to retain the current tests as original and set the 1.4MHz BW optional with 5MHz. Similarly, for the bands which support 1.4MHz, the tests with 1.4MHz can be applied as corner case; for the bands not support 1.4MHz, the tests with 5MHz can be applied. This solution is quite straightforward and has minimum impact on the current tests. 
FDD is given as example.
8.2.1.2.2
Minimum Requirement 4 Tx Antenna Port
The requirements are specified in Table 8.2.1.2.2-2, with the addition of the parameters in Table 8.2.1.2.2-1 and the downlink physical channel setup according Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC-FSTD) with 4 transmitter antennas.
Table 8.2.1.2.2-1: Test Parameters for Transmit diversity Performance (FRC)
	Parameter
	Unit
	Test 1-2 

	Downlink power allocation
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Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	1.4 MHz
	R.12 FDD
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	0.6
	1-5

	
	5MHz
	R.xx FDD
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	TBD
	TBD

	Note: In test 1, channel bandwidth is optional. For the bands support 1.4MHz, bandwidth of 1.4MHz is used; for the bands not support 1.4MHz, bandwidth of 5MHz is used.


8.4.1.2.1
Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.1.2.1-1: Minimum performance PDCCH/PCFICH

	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	1.4 MHz
	2 CCE
	R.16 FDD
	EPA5
	2 x 2 Low
	1
	4.3

	
	5 MHz
	2 CCE
	R.XX FDD
	EPA5
	2 x 2 Low
	1
	TBD

	Note: In test 1, channel bandwidth is optional. For the bands support 1.4MHz, bandwidth of 1.4MHz is used; for the bands not support 1.4MHz, bandwidth of 5MHz is used.


8.5.1.2.1
Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.1.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.2.1-1: Minimum performance PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	1 
	1.4 MHz
	R.19
	EPA5
	2 x 2 Low
	0.1
	5.6

	
	5 MHz
	R.xx
	EPA5
	2 x 2 Low
	0.1
	TBD

	Note: In test 1, channel bandwidth is optional. For the bands support 1.4MHz, bandwidth of 1.4MHz is used; for the bands not support 1.4MHz, bandwidth of 5MHz is used.


3. Conclusion
In order to solve Band 13 coverage issue and 1.4MHz bandwidth problem, we have two proposals:
Proposal 1:

· For PDSCH 4Tx transmit diversity:

· Add ‘10MHz QPSK 1/3 ETU70’ test case, supported by all the bands;
· Retain “1.4MHz QPSK 1/3 EPA5’ test as corner case, but leave the channel bandwidth optional. For the bands support 1.4MHz, test with 1.4MHz bandwidth is performed; while for the bands not support 1.4MHz, test with 5MHz bandwidth is performed.

· For PDCCH/PCIFICH and PHICH:
· For 2Tx, replace ‘1.4MHz EPA5’ test with ‘10MHz EVA70’;
· For 4Tx, change ‘10MHz EVA5’ to ‘5MHz EPA5’, but leave the channel bandwidth optional. For the bands support 1.4MHz, test with 1.4MHz bandwidth is performed; while for the bands not support 1.4MHz, test with 5MHz bandwidth is performed.
Proposal 2:

· For PDSCH 4Tx transmit diversity, PDCCH/PCIFICH 2Tx, and PHICH 2Tx,
· Retain all the current 1.4MHz tests, but keep the channel bandwidth optional. For the bands support 1.4MHz, test with 1.4MHz bandwidth is performed; while for the bands not support 1.4MHz, test with 5MHz bandwidth is performed.

Simulation results for all the proposed scenarios can be found in the attachment.
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