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1. Introduction

In the previous RAN4 WG meetings the demodulation tests for PDSCH with EPDCCH scheduling were discussed and a number of agreements on the tests purposes, methodology and parameters were reached [1-3]. In particular, the following test aspects were decided:
· Test purpose

· PDSCH rate matching over EPDCCH
· Reduced PDSCH decoding time
· Test methodology

· Sustained data rate test
· Timing advance: 100μs
· Subframe Monitoring: EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism
· Test applicability
· SDR tests are defined for all UE categories as defined in TS36.101

· Single carrier SDR tests only
· SDR for CA will be reconsidered in future meetings
· If UE supports EPDCCH, it passes EPDCCH based tests. Otherwise, PDCCH based tests are used.

· MCS/TBS for SDR tests

· Working Assumptions: No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.

· To be confirmed in RAN4 #69 meeting.

In this paper we address the remaining details of the PDSCH demodulation tests. In particular, we provide clarifications on the test applicability; discuss on the EPDCCH subframe monitoring and MCS/TBS selection for the sustained downlink data rate (SDR) tests. Finally, we provide the summary of proposed test parameters.
2. Discussion
2.1 Test applicability
The EPDCCH based SDR test applicability aspects were decided in the previous RAN4 WG meetings (see above). At the same time, these agreements may have some ambiguity and hence we would like to provide further clarifications and summarize all related aspects in a single place:
· Single carrier EPDCCH based SDR tests are defined for all UE categories as defined in TS36.101

· EPDCCH based SDR tests for CA are not introduced (this may be reconsidered in future meetings).
· For non-CA capable UEs:

· If UE supports EPDCCH, it passes EPDCCH based single carrier SDR tests only.

· Otherwise, UE passes legacy PDCCH based single carrier SDR tests only.

· For CA capable UEs:

· If UE supports EPDCCH, it passes both single-carrier EPDCCH based tests SDR tests and legacy CA based SDR tests.

· Otherwise, UE passes legacy CA based SDR tests.

In Table 1 we summarize the SDR test coverage depending on the UE capabilities.
Table 1. SDR tests coverage
	UE capabilities
	Single carrier PDCCH based SDR tests
	CA PDCCH based SDR tests
	Single carrier EPDCCH based SDR test

	Non-CA 
	Yes
	No
	No

	CA
	No
	Yes
	No

	Non-CA + EPDCCH
	No
	No
	Yes

	CA + EPDCCH
	No
	Yes
	Yes


Proposal 1:
Confirm the SDR tests coverage as follows:

· For non-CA capable UEs:

· If UE supports EPDCCH, it passes EPDCCH based single carrier SDR tests
· Otherwise, UE passes legacy PDCCH based single carrier SDR tests
· For CA capable UEs:

· If UE supports EPDCCH, it passes both single-carrier EPDCCH based tests SDR tests and legacy CA based SDR tests
· Otherwise, UE passes legacy CA based SDR tests
2.2 EPDCCH subframe monitoring
In the previous meeting it was agreed that “EPDCCH based SDR tests include EPDCCH subframe monitoring pattern mechanism”. The rationale for the introduction of the EPDCCH subframe monitoring pattern was to enable joint verification of EPDCCH and PDCCH based scheduling in a single SDR test. It will also allow verification that UE monitors either EPDCCH or PDCCH USS in accordance to the configured pattern. If UE has wrong implementation and skips some USS monitoring the throughput performance will be penalized and the test will fail if there are enough both PDCCH and EPDCCH subframes. To enable fair EPDCCH and PDCCH testing, it is proposed to monitor EPDCCH USS in the 50% of subframes and the PDCCH USS in the remaining 50% of subframes. For instance, for FDD mode the EPDCCH/PDCCH monitoring can be switched every two frames.
Proposal 2:
EPDCCH USS is monitored in 50% of subframes, PDCCH USS is monitored in the remaining 50% of subframes.
2.3 MCS/TBS relaxation

One of the goals of the EPDCCH based SDR test is to verify PDSCH rate matching over EPDCCH. The PDSCH rate-matching over EPDCCH is defined in the following way: “When UE detects its DL assignment defining a PDSCH allocation which overlaps with the PRB pair(s) containing its DL assignment, the UE shall assume that the PDSCH scheduled by its DL assignment is rate-matched around the PRB pair(s) containing its DL assignment”. So, the PDSCH scheduled by EPDCCH is rate-matched around the PRB pair(s) containing the DCI with its DL assignment only. At the same time, UE shall not make the respective assumptions for any other EPDCCH transmissions (e.g. UL grant). Despite reduced resource allocation, the TBS for the PDSCH should be calculated in accordance to the number of allocated PRB pairs signalled in the DCI (i.e. without excluding the overlapping EPDCCH PRB pairs). Hence, in case if PDSCH and EPDCCH PRB pairs overlap, the PDSCH code rate will increase.

In the previous meeting the RAN4 WG discussed whether legacy SDR tests MCS/TBS values can be reused for EPDCCH based tests. As the result of this discussion a working assumptions that “no relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests” was agreed, while companies were still requested to provide additional results to confirm this assumption.
In our view there are actually two main factors which should be taken into account when deciding on reusing the legacy test MCS/TBS values: effective code rate and performance impact.
Effective code rate
The PDSCH code rate for the EPDCCH based SDR test should be in allowed ranges (i.e. do not exceed the maximum code rate limit of 0.93). In [4] we have illustrated that in case of using EPDCCH the effective PDSCH code rate fulfils this requirement for both FDD and TDD tests.

Observation 1:
In case of using EPDCCH the effective PDSCH code rate is in the allowed ranges. The effective PDSCH code rate increase for FDD tests does not exceed 0.02 comparing with the PDCCH based SDR tests.

Performance impact
In Figure 1, we provide the simulation results for the SDR test performance in AWGN in case of using PDCCH and EPDCCH based scheduling. In particular, we analyze the EPDCCH/PDCCH impact on the normalized PDSCH throughput performance for the FDD FRCs corresponding to the SDR FDD Tests 1, 2, 3, 3a and 4. The simulation results show that up to 0.75 dB performance degradation can be expected in case of using EPDCCH based scheduling comparing with the PDCCH based scheduling and the largest difference is observed for the Test 3a.
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	Figure 1. PDSCH demodulation performance for 
PDCCH and EPDCCH based SDR FDD FRCs in AWGN


Observation 2:
Using EPDCCH for SDR tests results in up to 0.75 dB SDR PDSCH demodulation performance degradation.

For the simulations we make an assumption that EPDCCH USS is monitored in all subframes. In case of using EPDCCH subframe monitoring pattern the resulting performance will somewhat between the PDCCH and EPDCCH based curves and the respective performance degradation will be even lower.
So, based on these facts we think that existing MCS/TBS parameters can be reused for the EPDCCH based SDR tests.

Proposal 3:
No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.
3. Test parameters
The summary of test parameters and FRC descriptions for the EPDCCH based sustained downlink data rate test is provided in Section 3.1 and 3.2 for FDD and TDD modes, respectively.
3.1 FDD
Table 2. Common Test Parameters for EPDCCH based sustained downlink data rate test (FDD)
	Parameter
	Unit
	Value

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	EPDCCH Starting Symbol
	
	Derived from CFI (i.e. default behaviour). CFI = 1.

	ECCE Aggregation Level
	
	2 ECCEs

	Number of EREGs per ECCE
	
	4

	EPDCCH sets configuration
	
	EPDCCH set #0: Localized, 2 PRB pairs
10MHz BW: PRB # 48, 49; 20MHz BW: PRB # 98, 99

	EPDCCH scheduling
	
	EPDCCH set index #0 is always scheduled

EPDCCH candidate is randomly assigned in each subframe

	EPDCCH pre-coding
	
	Random precoding model similar to DM-RS based PDSCH demodulation tests (TS 36.101 CR 1898)

	EPDCCH precoder update granularity
	
	1 EPDCCH PRB pair; 1 ms

	EPDCCH monitoring SF pattern
	
	1111111111 1111111111 0000000000 0000000000


Table 3. Test parameters for EPDCCH based sustained downlink data rate test (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3,4,6
	Test 3A

	Bandwidth
	MHz
	10
	10
	20
	10

	Transmission mode
	
	1
	3
	3
	3

	Antenna configuration
	
	1 x 2
	2 x 2
	2 x 2
	2 x 2

	 Propagation condition
	
	Static propagation condition (Note 1)

	CodeBookSubsetRestriction bitmap
	
	N/A
	10
	10
	10

	Downlink power allocation
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	dBm/15kHz
	-85
	-85
	-85
	-85

	Symbols for unused PRBs
	
	FFS
	FFS
	FFS
	FFS

	Note 1:
No external noise sources are applied.


Table 4. Minimum requirement for EPDCCH based sustained downlink data rate test (FDD)
	Test
	UE Category
	CA

capability
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	Category 1
	-
	10296
	R.X-1 FDD
	95

	2
	Category 2
	-
	25456
	R.X-2 FDD
	95

	3
	Category 3 (Note 1)
	-
	51024
	R.X-3 FDD
	95

	3A
	Category 3 (Note 2)
	-
	36696 (Note 4)
	R.X-3A FDD
	85

	4
	Category 4
	-
	75376 (Note 5)
	R.X-4 FDD
	85

	6
	Category 6, 7
	-
	75376 (Note 5)
	R.X-4 FDD
	85

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3A.

Note 2:
Applicable to operating bands supporting up to 10 MHz channel bandwidths. 

Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 4:
35160 bits for sub-frame 5.

Note 5:
71112 bits for sub-frame 5.

Note 6:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 5. EPDCCH based SDR test FRC (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.X-1 FDD
	R.X-2 FDD
	R.X-3 FDD
	R.X-3A FDD
	R.X-4 FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	20

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 7

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate 
(subframes with PDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.3972
	0.5926
	0.5933
	0.8533
	0.8763

	  For Sub-Frame 5
	
	0.3972
	0.6441
	0.6246
	0.8889
	0.8702

	  For Sub-Frame 0
	
	0.3972
	0.6282
	0.6106
	0.9046
	0.9018

	Coding Rate 
(subframes with EPDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.4114
	0.6047
	0.5993
	0.8707
	0.8851

	  For Sub-Frame 5
	
	0.4114
	0.6584
	0.6312
	0.9086
	0.8794

	  For Sub-Frame 0
	
	0.4114
	0.6418
	0.6170
	0.9242
	0.9112

	Information Bit Payload (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	75376

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	71112

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	75376

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	13

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	12

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	13

	Binary Channel Bits (Note 8)
(subframes with PDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26100
	43200
	86400
	43200
	86400

	  For Sub-Frame 5
	Bits
	26100
	39744
	82080
	39744
	82080

	  For Sub-Frame 0
	Bits
	26100
	40752
	83952
	40752
	83952

	Binary Channel Bits (Note 8)
(subframes with EPDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25200
	42336
	85536
	42336
	85536

	  For Sub-Frame 5
	Bits
	25200
	38880
	81216
	38880
	81216

	  For Sub-Frame 0
	Bits
	25200
	39888
	83088
	39888
	83088

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	74.950

	UE Categories
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211.
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
Resource blocks nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 7:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 8: 
Given per component carrier per codeword.


3.2 TDD
Table 6. Common Test Parameters for EPDCCH based sustained downlink data rate test (TDD)
	Parameter
	Unit
	Value

	Special subframe configuration (Note 1)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	EPDCCH Starting Symbol
	
	Derived from CFI (i.e. default behaviour). CFI = 1.

	ECCE Aggregation Level
	
	2 ECCEs

	Number of EREGs per ECCE
	
	4 for normal subframe and 8 for special subframe

	EPDCCH sets configuration
	
	EPDCCH set #0: Localized, 2 PRB pairs
10MHz BW: PRB # 48, 49; 20MHz BW: PRB # 98, 99

	EPDCCH scheduling
	
	EPDCCH set index #0 is always scheduled

EPDCCH candidate is randomly assigned in each subframe

	EPDCCH pre-coding
	
	Random precoding model similar to DM-RS based PDSCH demodulation tests (TS 36.101 CR 1898)

	EPDCCH precoder update granularity
	
	1 EPDCCH PRB pair; 1 ms

	EPDCCH monitoring SF pattern
	
	1111111111 0000000000

	Note 1: as specified in Table 4.2-1 in TS 36.211


Table 7. Test parameters for EPDCCH based sustained downlink data rate test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 3A
	Test 4,6

	Bandwidth
	MHz
	10
	10
	20
	15
	20

	Transmission mode
	
	1
	3
	3
	3
	3

	Antenna configuration
	
	1 x 2
	2 x 2
	2 x 2
	2 x 2
	2 x 2

	Propagation condition
	
	Static propagation condition (Note 1)

	CodeBookSubsetRestriction bitmap
	
	N/A
	10
	10
	10
	10

	Downlink power allocation
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	dBm/15kHz
	-85
	-85
	-85
	-85
	-85

	Symbols for unused PRBs
	
	FFS
	FFS
	FFS
	FFS
	FFS

	ACK/NACK feedback mode
	
	Bundling
	Bundling
	Bundling
	Multiplexing
	Multiplexing

	Note 1:
No external noise sources are applied.

Note 2:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.


Table 8. Minimum requirement for EPDCCH based sustained downlink data rate test (TDD)
	Test
	UE Category
	CA

capability
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	
	TB success rate [%]

	1
	Category 1
	-
	10296/0
	R31-1 TDD
	95

	2
	Category 2
	-
	25456/0
	R31-2 TDD
	95

	3
	Category 3 (Note 1)
	-
	51024/0
	R31-3 TDD
	95

	3A
	Category 3 (Note 2)
	-
	51024/0
	R31-3A TDD
	85

	4
	Category 4
	-
	75376/0 (Note 4)
	R31-4 TDD
	85

	6
	Category 6,7
	-
	75376/0 (Note 4)
	R.31-4 TDD
	85

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3A.

Note 2:
Applicable to operating bands supporting up to 15 MHz channel bandwidths. 

Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 4:
71112 bits for sub-frame 5.

Note 5:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 9. EPDCCH based SDR test FRC (TDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.X-1 TDD
	R.X-2 TDD
	R.X-3 TDD
	R.X-3A TDD
	R.X-4 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20

	Allocated resource blocks
	
	Note 6
	Note 7
	Note 8
	Note 9
	Note 8

	Uplink-Downlink Configuration (Note 3)
	
	5
	5
	5
	1
	1

	Number of HARQ Processes per component carrier
	Processes
	15
	15
	15
	7
	7

	Allocated subframes per Radio Frame (D+S)
	
	8+1
	8+1
	8+1
	4
	4

	Coding Rate 
(subframes with PDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.3972
	0.5926
	0.5933
	0.8725
	0.8763

	  For Sub-Frames 3,7,8
	
	0.3972
	0.5926
	0.5933
	N/A
	N/A

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.3972
	0.6372
	0.6213
	0.8790
	0.8656

	  For Sub-Frames 6
	
	0.3972
	0.5986
	0.5963
	N/A
	N/A

	  For Sub-Frames 0
	
	0.3972
	0.6216
	0.6075
	0.9036
	0.8972

	Coding Rate 
(subframes with EPDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.4114
	0.6047
	0.5993
	0.8856
	0.8851

	  For Sub-Frames 3,7,8
	
	0.4114
	0.6047
	0.5993
	N/A
	N/A

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.4114
	0.6512
	0.6279
	0.8922
	0.8748

	  For Sub-Frames 6
	
	0.4114
	0.6109
	0.6024
	N/A
	N/A

	  For Sub-Frames 0
	
	0.4114
	0.6349
	0.6138
	0.9175
	0.9065

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	10296
	25456
	51024
	51024
	75376

	  For Sub-Frames 3,7,8
	Bits
	10296
	25456
	51024
	N/A
	N/A

	  For Sub-Frame 1
	Bits
	0
	0
	0
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376

	Number of Code Blocks per Sub-Frame (Note 4)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	2
	5
	9
	9
	13

	  For Sub-Frames 3,7,8
	
	2
	5
	9
	N/A
	N/A

	  For Sub-Frame 1
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12

	  For Sub-Frame 6
	Bits
	2
	5
	9
	N/A
	N/A

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13

	Binary Channel Bits per Sub-Frame
(subframes with PDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	26100
	43200
	86400
	58752
	86400

	  For Sub-Frames 3,7,8
	Bits
	26100
	43200
	86400
	N/A
	N/A

	  For Sub-Frame 1
	Bits
	0
	0
	0
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	58320
	82512

	  For Sub-Frame 6
	Bits
	26100
	42768
	85968
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	56736
	84384

	Binary Channel Bits per Sub-Frame
(subframes with EPDCCH monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	25200
	42336
	85536
	57888
	85536

	  For Sub-Frames 3,7,8
	Bits
	25200
	42336
	85536
	N/A
	N/A

	  For Sub-Frame 1
	Bits
	0
	0
	0
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	25200
	39312
	81648
	57456
	81648

	  For Sub-Frame 6
	Bits
	25200
	41904
	85104
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	25200
	40320
	83520
	55872
	83520

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	8.237
	20.365
	40.819
	20.409
	29.724

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 6:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all subframes.

Note 7:
Resource blocks nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,3,4,6,7,8,9.

Note 8:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9.

Note 9:
Resource blocks nPRB = 4..71 are allocated for the user data in all sub-frames

Note10:
Given per component carrier per codeword.


4. Conclusions

In this contribution we have provided our views on the remaining details of the EPDCCH related PDSCH demodulation tests in terms of test coverage and MCS/TBS selection. Finally, we provide the summary of our observations and proposals:
Proposal 1:
Confirm the SDR tests coverage as follows:

· For non-CA capable UEs:

· If UE supports EPDCCH, it passes EPDCCH based single carrier SDR tests

· Otherwise, UE passes legacy PDCCH based single carrier SDR tests
· For CA capable UEs:

· If UE supports EPDCCH, it passes both single-carrier EPDCCH based tests SDR tests and legacy CA based SDR tests
· Otherwise, UE passes legacy CA based SDR tests
Proposal 2:
EPDCCH USS is monitored in 50% of subframes, PDCCH USS is monitored in the remaining 50% of subframes.
Observation 1:
In case of using EPDCCH the effective PDSCH code rate is in the allowed ranges. The effective PDSCH code rate increase for FDD tests does not exceed 0.02 comparing with the PDCCH based SDR tests.

Observation 2:
Using EPDCCH for SDR tests results in up to 0.75 dB SDR PDSCH demodulation performance degradation.
Proposal 3:
No relaxation of MCS/TBS parameters is required for EPDCCH based SDR tests.
Proposal 4:
Adopt proposed EPDCCH based SDR test parameters described in Section 3.1 and 3.2.
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