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1 Introduction
In this contribution we consider the Rel-9 test cases for the 10 MHz channel bandwidth originally proposed in [1] and try to resolve the ‘1.4 MHz problem’ at the same time in a general overhaul. Following modifications, the new 10 MHz test cases under discussion are now 

1. PDSCH Tx diversity, 10 MHz, QPSK 1/3, 4x2 low, ETU70, R.13 FDD 

2. PDSCH CLSM, 10 MHz, 64QAM ½, 2x2 low, EPA5, R.31 FDD 

3. PDSCH CLSM, 10 MHz, 64QAM ½, 4x2 low, EPA5 

4. PDCCH/PCFICH Tx diversity, 10 MHz, 4CCE, 2x2 low, EVA70, R.33 FDD 

5. PHICH Tx diversity, 10 MHz, 2x2 low, EVA70, R.34
The first three were agreed at RAN4#55, the way forward was supply simulation results for the next [regular] meeting and then decide what to remove and what to keep based on the outcome of simulation campaign [2]. Secondly, the there is a discussion in RAN5 (in relation to GCF WI) about the test cases with a 1.4 MHz bandwidth, which is not supported by all operating bands. Thus these will have reduced test coverage.  
Before starting we note that the demodulation test cases should in general [3]
· focus on user scenarios that are essential for system performance and relevant under live operation; 
· contain some corner cases to ensure sufficiently high performance;
· verify correct implementation of a feature;
· be aligned for FDD and TDD as much as possible.
The number of tests should be minimised for most will be used in conformance tests of all UE(s), and the union of the test cases should fulfil the items above. 
With this in mind, our aim is to include the five “Band 13” test cases above and resolve the 1.4 MHz problem while not significantly increasing the test count. The new tests should be applicable to all operating bands without exceptions. Below we concentrate on the control channel and transmit diversity tests.  FDD is given as example, but exactly the same apply for TDD.
2 PDSCH and the 1.4 MHz bandwidth

2.1 4 TX transmit diversity

4 TX transmit diversity can only be tested for bands supporting the 1.4 MHz bandwidth, a “corner case” with flat channel, small bandwidth and medium correlation. To remedy this we propose to 

· change to 5 MHz that is supported in all operating bands (and somewhat more realistic case for deployment).
Hence this represents radio conditions “close-in”, not at the cell edge, or for small cells. Admittedly, the 5 MHz is not as far out in the corner as the 1.4 MHz, but the bandwidth is still comparable to the coherence bandwidth of the channel which is not the case of 10 MHz.  This test would be complementary to the additional “Band 13” 10 MHz case inserted (Item 1 above) that covers cell-edge conditions. The proposed changes are shown in the table below. 

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
	5 MHz
	R.12 FDD [for 5 MHz]
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	TBD
	1-5

	2
	10 MHz
	[QPSK 1/3]
	OP.1 FDD
	ETU70
	4x2 Low
	70
	TBD
	1-5


2.2 Other PDSCH tests with 1.4 MHz
Single antenna performance is verified for each bandwidth in series of test with identical channel conditions (Table 8.2.1.1.1-2 in TS 36.101 for FDD): hence the 1.4 MHz performance is verified for each band that actually supports it along with the remaining bandwidths supported. The PDCCH functionality for 1.4 MHz is then implicitly tested (with 4 CCE aggregation according to the conformance test specification). 
3 PDCCH/PCFICH: 1.4 MHz and the new “Band 13” case
For PDCCH/PCFICH the new “Band 13” additional case covers cell-edge conditions, just like the single-antenna case with 8 CCE. In order not to increase the number of test cases and still keep the spirit of a 1.4 MHz corner case for “close-in” conditions, we propose to
· replace the 1.4 MHz 2 TX “corner” test case with the new “Band 13” case
· make the 4 TX case the “corner case” and align with the PDSCH case, the bandwidth is changed to 5 MHz and the channel to EPA5.
The new “Band 13” case would be aligned with the PDSCH OLSM 2 TX case in terms of operating conditions, and the second with the above 4 TX PDSCH transmit diversity case (Test 1). Hence we have two packages of shared- and control-channel tests. The changes in table format:
8.4.1.1
Single-antenna port performance

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 8.4.1.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.1.1-1: 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
	8 CCE
	R.15 FDD
	ETU70
	1x2 Low
	1
	-1.7


8.4.1.2
Transmit diversity performance

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 
	10 MHz
	4 CCE
	TBD
	EVA70
	2 x 2 Low
	1
	TBD


8.4.1.2.2
Minimum Requirement 4 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 8.4.1.2.2-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.4.1.2.2-1: 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
	TBD
	EPA5
	4 x 2 Medium
	1
	TBD


We thus cover both cell edge and close-in conditions and get “alignment” with PDSCH cases in terms of operating conditions.

4 PHICH
The same changes are made for PHICH to align with PDCCH and the corresponding PDSCH cases:

8.5.1.1
Single-antenna port performance

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 8.5.1.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.5.1.1-1: 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.18
	ETU70
	1 x 2 Low
	0.1
	5.5

	2 
	10 MHz
	R.24
	ETU70
	1 x 2 Low
	0.1
	0.6


8.5.1.2
Transmit diversity performance

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
	TBD
	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
	TBD
	EPA5
	4 x 2 Medium
	0.1
	TBD


5    PBCH and 1.4 MHz
Performance requirements for PBCH are only specified for the 1.4 MHz. The bandwidth could be changed to 5 MHz and channel conditions made more aligned with the other control- and shared-channels test, but since PBCH cannot be tested anyway there is no immediate reason for changing: a later exercise.
6   Proposal

In order to

· include the new “Band 13” test cases for both FDD and TDD;
· resolve the 1.4 MHz “problem”,
we propose for PDSCH transmit diversity:

· to change the bandwidth to 5 MHz, supported in all bands, for the existing 4 TX case (QPSK and 1.4 MHz) to maintain the conditions for the “corner case” and cover a use case closer to the site; 
· add the new “Band 13” 10 MHz 4 TX QPSK case to cover a cell-edge case,
while for PDCCH/PCFICH and PHICH:

· keep the 1 x 2 ETU70 8 CCE case, for cell edge conditions;
· replace the existing 2 TX 1.4 MHz case with the new agreed 10 MHz 2 TX “Band 13” case (cell edge), these would have the same operating conditions as a 2 TX OLSM case so a “package” of test cases with same conditions;
· change the bandwidth of the 4 TX case to 5 MHz and the channel to EPA5, the same operating conditions as the 5 MHz 4 TX PDSCH transmit diversity case above, hence another “package”.
These changes are captured in a CR [4] that also contains the 64QAM dual-codeword cases (not considered above), complete with RMC(s). 
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