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1. Introduction

In the previous RAN4 meeting a number of agreements on the functional PDSCH demodulation test setup for eIMTA feature 7-1 capable UEs were reached and are captured in [1]. In this contribution we share views on the remaining details of the demodulation test setup and provide respective initial simulation results.

2. Remaining test details
The majority of the functional eIMTA PDSCH demodulation test parameters were agreed in the last RAN4 meeting [1]. However, several items were tentatively agreed and some other remaining details need further discussion and our views are provided below:

eIMTA reconfiguration parameters

The proposed DL HARQ reference and the set of Dynamic UL/DL configurations can be confirmed. However, based on the agreements the dynamic configurations are “Randomly selected with equal probability” from the full set of configurations. In order to achieve better convergence of the simulation results and have fixed maximum throughput ratio, the dynamic UL-DL configurations can be chosen in a cyclic manner and the total number of frames can be chosen to be a multiple of the dynamic configurations set size.
Number of HARQ transmissions
The number of HARQ transmission was tentatively agreed to be equal to 4. To allow verification of the correct HARQ operation in case of dynamic UL-DL reconfiguration, using multiple retransmissions is required. So, we propose to confirm this value.
Tests metrics

The SNR at 70% of the maximum throughput can be used as the test metric.

Reference channel

The tentatively agreed QAM16 CR 1/2 FRC (FRC #0) exceeds the minimum UE category 1 capabilities for the 10MHz BW. In particular, the QAM16 CR 1/2 FRC TBS is equal to 12960 and 10680 for normal and special subframes, respectively, while UE category 1 allows maximum number of bits of a DL-SCH transport block received within a TTI not exceeding 10296 bits. To resolve the issue, either reduced BW (e.g. 5 MHz) or reduced MCS can be used. In our view, the latter approach is more preferable and either QPSK CR 1/3 or QAM16 with CR 0.4 (MCS12) can be considered. 
· FRC #1: QAM16 with CR 0.4, TBS for normal subframes is equal 9912 bits and TBS for Special subframes is equal 7480 bits.

· FRC #2: QPSK with CR 1/3, TBS for normal subframes is equal 4392 bits and TBS for Special subframes is equal 3240 bits.

The detailed FRCs are provided in the Annex. Based on the simulation results in Section 3 it can be seen that for the FRC #1 the operating SNR point for 70% maximum throughput is 3.6 dB, while for the FRC #2 the SNR is -2.6 dB. In general, the PDCCH decoding errors might impact the throughput performance (i.e. UE may miss the L1 UL-DL reconfiguration DCI and hence apply wrong UL-DL configuration). As shown in Section 3 the PDCCH BLER 1% for DCI Format 1C is achieved at SNR ~5.8 dB. So, both FRC #1 and FRC #2 can be used without noticeable impacts from the PDCCH decoding errors. However, in our view the FRC #1 provides more safe settings and is slightly more preferred.
Summary

The updated set of simulation parameters is provided in Table 1. The modified settings are marked in green.
Table 1: Simulation assumptions
	Parameter
	Unit
	Test 1

	Transmission mode and antenna configuration
	
	TM2, 2x2 medium 

	Propagation condition
	
	EVA5

	UL/DL configuration in SIB 1
	
	0

	Special subframe configuration 
	
	4

	Downlink HARQ reference configuration
	
	5

	Dynamic UL/DL configuration in L1 signalling
	
	Cyclically selected from {0, 1, 2, 3, 4, 5, 6}

	Subframe of dynamic UL/DL reconfiguration L1 transmission
	
	The set of subframes to monitor the L1 reconfiguration DCI with UL/DL configuration indication for frame n includes subframes {1,5,6} in frame n-1 and subframe 0 in frame n. Subframes for reconfiguration DCI transmission are chosen in a random way on a per-DCI basis.

	Periodicity of dynamic UL/DL reconfiguration L1 transmission
	ms
	10

	Downlink power allocation
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	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Bandwidth
	MHz
	10

	Cell ID
	
	0

	Inter-TTI distance
	
	1

	Number of HARQ processes per component carrier
	
	15

	Redundancy version coding sequence
	
	{0, 1, 2, 3}

	Max number of HARQ transmissions
	
	4

	Number of OFDM symbols for PDCCH
	
	2

	Test metric
	
	SNR point @70% maximum throughput

	Reference channel
	
	Option 1: QAM16 CR 0.4 (MCS12)
Option 2: QPSK CR 0.33 (MCS5)


The complete list of proposed test parameters and different possible FRCs is provided the Annex in the form of suggested TS 36.101 changes.
Proposal #1: Use parameters in Table 1 for eIMTA functional PDSCH demodulation tests.
3. Simulation results
In this section we provide the initial simulation results for the eIMTA functional PDSCH demodulation test case. The simulation results for the original FRC #0, and also FRC #1 and FRC #2 are provided in Figures 1, 2, and 3, respectively. The normalized throughput curves are shown in Figure 4.
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	Figure 1. eIMTA functional PDSCH test throughput – FRC #0 (QAM16 CR 0.5)
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	Figure 2. eIMTA functional PDSCH test throughput – FRC #1 (QAM16 CR 0.4)
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	Figure 3. eIMTA functional PDSCH test throughput – FRC #2 (QPSK CR 1/3)
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	Figure 4. eIMTA functional PDSCH test normalized throughput 


The PDSCH throughput results summary is provided in Table 2.
Table 2. PDSCH throughput simulation results summary

	FRC
	SNR @ 70% of maximum throughput, dB

	FRC # 0 (QAM16, CR 0.5)
	5.1

	FRC # 1 (QAM16, CR 0.4)
	3.6

	FRC # 2 (QPSK, CR 0.33)
	-2.6


The simulation results for the PDCCH BLER under assumption of using DCI Format 1C with L1 UL-DL reconfiguration signalling are provided in Figure 5. The results show that 1% BLER is achieved at SNR = -5.8 dB.
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	Figure 5. PDCCH BLER for DCI Format 1C with L1 UL-DL reconfiguration signalling


4. Conclusions

In this contribution, we provided our views on the remaining details of the eIMTA functional PDSCH demodulation test and initial simulation results. In summary, we have the following proposal:
Proposal #1: Use parameters in Table 1 for eIMTA functional PDSCH demodulation tests.
References
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Annex – Draft of TS 36.101 changes
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

…

8.2.2
TDD (Fixed Reference Channel)

…

8.2.2.8
eIMTA
The purpose of the tests is to verify the PDSCH performance in case of using UL-DL reconfiguration via L1 signalling. 
8.2.2.8.1
Minimum Requirement

TBD
Table X1: Test Parameters for eIMTA PDSCH performance
	Parameter
	Unit
	Value

	TDD UL-DL configuration in SIB1 (Note 1)
	
	0

	DL HARQ reference TDD UL-DL configuration (eimta-HarqReferenceConfig-r12)
	
	5

	Set of dynamic TDD UL-DL configurations (Note 2)
	
	{0, 1, 2, 3, 4, 5, 6}

	Special subframe configuration (Note 3)
	
	4

	eIMTA RNTI (eimta-RNTI-r12)
	
	TBD

	Periodicity of monitoring the L1 reconfiguration DCI (eimta-CommandPeriodicity-r12)
	ms
	10

	Set of subframes to monitor the L1 reconfiguration DCI (eimta-CommandSubframeSet-r12) (Note 4)
	
	{0,1,5,6}

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of DL HARQ processes
	Processes
	15

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	EVA5

	Antenna configuration
	
	2x2, medium correlation

	Downlink power allocation
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	Symbols for unused PRBs
	
	OCNG

	Transmission mode
	
	2

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
as specified in Table 4.2-2 in TS 36.211.

Note 2: 
dynamic TDD UL-DL configurations are cyclically selected from a possible subset on a per-DCI basis.

Note 3:
as specified in Table 4.2-1 in TS 36.211.

Note 4:
the subframes for L1 reconfiguration DCI transmission are chosen in a random way on a per-DCI The set of subframes to monitor the L1 reconfiguration DCI with UL/DL configuration indication for frame n includes subframes {1,5,6} in frame n-1 and subframe 0 in frame n. Subframes for reconfiguration DCI transmission are chosen in a random way on a per-DCI basis.
Note 5:
PB = 0


Table X2: Minimum performance
	Test
	Reference channel
	Reference value
	UE

Category
	CA

capability

	
	
	Fraction of 

Maximum 

Throughput 

(%)
	SNR 

(dB)
	
	

	1
	R.X TDD eIMTA
	[70]
	TBD
	1-8
	-


A.3
DL reference measurement channels

…
A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)

…

A.3.4.2
Multi-antenna transmission (Common Reference Signals)

A.3.4.2.1
Two antenna ports

…

Table X3: Fixed Reference Channel (FRC #1 – QAM16 CR 0.4)
	Parameter
	Unit
	Value

	Reference channel
	
	R.X TDD eIMTA

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 5)
	
	50

	Modulation
	
	QAM16

	Target Coding Rate
	
	0.4

	Dynamic Uplink-Downlink Configuration (Note 3)
	
	0
	1
	2
	3
	4
	5
	6

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	4+2
	6+2
	6+1
	7+1
	8+1
	3+2

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	9912
	9912
	9912
	9912
	9912
	9912
	9912

	  For Sub-Frame 1
	Bits
	7480
	7480
	7480
	7480
	7480
	7480
	7480

	  For Sub-Frame 2
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	Bits
	NA
	NA
	9912
	NA
	NA
	9912
	NA

	  For Sub-Frame 4
	Bits
	NA
	9912
	9912
	NA
	9912
	9912
	NA

	  For Sub-Frame 5
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	Bits
	7480
	7480
	7480
	9912
	9912
	9912
	7480

	  For Sub-Frame 7
	Bits
	NA
	NA
	NA
	9912
	9912
	9912
	NA

	  For Sub-Frame 8
	Bits
	NA
	NA
	9912
	9912
	9912
	9912
	NA

	  For Sub-Frame 9
	Bits
	NA
	9912
	9912
	9912
	9912
	9912
	9912

	Number of Code Blocks (Notes 4 and 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	2
	2
	2
	2
	2
	2
	2

	  For Sub-Frame 1
	
	2
	2
	2
	2
	2
	2
	2

	  For Sub-Frame 2
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	
	NA
	NA
	2
	NA
	NA
	2
	NA

	  For Sub-Frame 4
	
	NA
	2
	2
	NA
	2
	2
	NA

	  For Sub-Frame 5
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	
	2
	2
	2
	2
	2
	2
	2

	  For Sub-Frame 7
	
	NA
	NA
	NA
	2
	2
	2
	NA

	  For Sub-Frame 8
	
	NA
	NA
	2
	2
	2
	2
	NA

	  For Sub-Frame 9
	
	NA
	2
	2
	2
	2
	2
	2

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	25008
	25008
	25008
	25008
	25008
	25008
	25008

	  For Sub-Frame 1
	Bits
	21312
	21312
	21312
	21312
	21312
	21312
	21312

	  For Sub-Frame 2
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	Bits
	NA
	NA
	26400
	NA
	NA
	26400
	NA

	  For Sub-Frame 4
	Bits
	NA
	26400
	26400
	NA
	26400
	26400
	NA

	  For Sub-Frame 5
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	Bits
	21312
	21312
	21312
	26112
	26112
	26112
	21312

	  For Sub-Frame 7
	Bits
	NA
	NA
	NA
	26400
	26400
	26400
	NA

	  For Sub-Frame 8
	Bits
	NA
	NA
	26400
	26400
	26400
	26400
	NA

	  For Sub-Frame 9
	Bits
	NA
	26400
	26400
	26400
	26400
	26400
	26400

	Code rate
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0,40
	0,40
	0,40
	0,40
	0,40
	0,40
	0,40

	  For Sub-Frame 1
	
	0,35
	0,35
	0,35
	0,35
	0,35
	0,35
	0,35

	  For Sub-Frame 2
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	
	NA
	NA
	0,38
	NA
	NA
	0,38
	NA

	  For Sub-Frame 4
	
	NA
	0,38
	0,38
	NA
	0,38
	0,38
	NA

	  For Sub-Frame 5
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	
	0,35
	0,35
	0,35
	0,38
	0,38
	0,38
	0,35

	  For Sub-Frame 7
	
	NA
	NA
	NA
	0,38
	0,38
	0,38
	NA

	  For Sub-Frame 8
	
	NA
	NA
	0,38
	0,38
	0,38
	0,38
	NA

	  For Sub-Frame 9
	
	NA
	0,38
	0,38
	0,38
	0,38
	0,38
	0,38

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	2,49
	4,47
	6,45
	5,70
	6,70
	7,69
	3,48

	Max. Throughput averaged over 1 frame and over all dynamic UL-DL configurations (Note 5)
	Mbps
	5.28

	UE Category
	
	≥ 1

	Note 1:
2 OFDM symbols are allocated to PDCCH in all subframes

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:
Given per component carrier per codeword.


Table X3: Fixed Reference Channel (FRC #2 - QPSK CR 1/3)
	Parameter
	Unit
	Value

	Reference channel
	
	R.X TDD eIMTA

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 5)
	
	50

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Dynamic Uplink-Downlink Configuration (Note 3)
	
	0
	1
	2
	3
	4
	5
	6

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	4+2
	6+2
	6+1
	7+1
	8+1
	3+2

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	4392
	4392
	4392
	4392
	4392
	4392
	4392

	  For Sub-Frame 1
	Bits
	3240
	3240
	3240
	3240
	3240
	3240
	3240

	  For Sub-Frame 2
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	Bits
	NA
	NA
	4392
	NA
	NA
	4392
	NA

	  For Sub-Frame 4
	Bits
	NA
	4392
	4392
	NA
	4392
	4392
	NA

	  For Sub-Frame 5
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	Bits
	3240
	3240
	3240
	4392
	4392
	4392
	3240

	  For Sub-Frame 7
	Bits
	NA
	NA
	NA
	4392
	4392
	4392
	NA

	  For Sub-Frame 8
	Bits
	NA
	NA
	4392
	4392
	4392
	4392
	NA

	  For Sub-Frame 9
	Bits
	NA
	4392
	4392
	4392
	4392
	4392
	4392

	Number of Code Blocks (Notes 4 and 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	1
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 1
	
	1
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 2
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	
	NA
	NA
	1
	NA
	NA
	1
	NA

	  For Sub-Frame 4
	
	NA
	1
	1
	NA
	1
	1
	NA

	  For Sub-Frame 5
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	
	1
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 7
	
	NA
	NA
	NA
	1
	1
	1
	NA

	  For Sub-Frame 8
	
	NA
	NA
	1
	1
	1
	1
	NA

	  For Sub-Frame 9
	
	NA
	1
	1
	1
	1
	1
	1

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	13104
	13104
	13104
	13104
	13104
	13104
	13104

	  For Sub-Frame 1
	Bits
	11256
	11256
	11256
	11256
	11256
	11256
	11256

	  For Sub-Frame 2
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	Bits
	NA
	NA
	13800
	NA
	NA
	13800
	NA

	  For Sub-Frame 4
	Bits
	NA
	13800
	13800
	NA
	13800
	13800
	NA

	  For Sub-Frame 5
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	Bits
	11256
	11256
	11256
	13656
	13656
	13656
	11256

	  For Sub-Frame 7
	Bits
	NA
	NA
	NA
	13800
	13800
	13800
	NA

	  For Sub-Frame 8
	Bits
	NA
	NA
	13800
	13800
	13800
	13800
	NA

	  For Sub-Frame 9
	Bits
	NA
	13800
	13800
	13800
	13800
	13800
	13800

	Code rate
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0,34
	0,34
	0,34
	0,34
	0,34
	0,34
	0,34

	  For Sub-Frame 1
	
	0,29
	0,29
	0,29
	0,29
	0,29
	0,29
	0,29

	  For Sub-Frame 2
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	
	NA
	NA
	0,32
	NA
	NA
	0,32
	NA

	  For Sub-Frame 4
	
	NA
	0,32
	0,32
	NA
	0,32
	0,32
	NA

	  For Sub-Frame 5
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	
	0,29
	0,29
	0,29
	0,32
	0,32
	0,32
	0,29

	  For Sub-Frame 7
	
	NA
	NA
	NA
	0,32
	0,32
	0,32
	NA

	  For Sub-Frame 8
	
	NA
	NA
	0,32
	0,32
	0,32
	0,32
	NA

	  For Sub-Frame 9
	
	NA
	0,32
	0,32
	0,32
	0,32
	0,32
	0,32

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	1.09
	1.97
	2.84
	2.52
	2.96
	3.40
	1.53

	Max. Throughput averaged over 1 frame and over all dynamic UL-DL configurations (Note 5)
	Mbps
	2.33

	UE Category
	
	≥ 1

	Note 1:
2 OFDM symbols are allocated to PDCCH in all subframes

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:
Given per component carrier per codeword.
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