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1   Background
During RAN4#86 Athens meeting, WF[1] about sTTI UE demodulation and CSI performance requirements was approved. Less open options were left for sPDCCH simulation assumptions except the propagation conditions and antenna configuration.
In this contribution, we share our views about those open issues and give our initial simulation results for some cases as per the agreed WF[1].

2   Discussion

2.1   Simulation results
We initially get some simulation results for CRS-based subslot-PDCCH as per the simulation assumptions [1] shown below:
Table 2.1-1: Test parameters for SPDCCH

	Test number
	Test 1

	Description
	CRS-based, Localized

	Bandwidth
	10MHz

	Number of PDCCH symbols (CFI)
	1

	Cyclic prefix
	Normal

	Subframe configuration
	Non-MBSFN

	Propagation condition
	Option 1: EVA30

Option 2: EPA5

	Antenna configuration
	Subslot TTI:

Option 1: 4x2 Low

Option 2: 2x2 Low

	Antenna ports
	0-3 for 4x2

0 and 1 for 2x2

	Precoder update granularity
	N/A

	Beamforming precoder
	N/A

	Short TTI length (Note 1)
	subslot-based

	Configured SPDCCH-PRB-sets
	{Set 1}

	SPDCCH-PRB-set used for DCI transmission
	Set 1

	Aggregation level
	2 SCCE

	DCI format
	7-1C

	Number of bits for DCI (without CRC)
	[29] (FDD, 2 ports)

[32] (FDD, 4 ports)

	PDSCH TM
	TM4

	Duplex modes (Note 2)
	FDD

	Evaluation criteria
	1% Pm-dsg

	Note 1: Applicability is based on the UE capability. 

Note 2: N/A
Note 3: For subslot-based CRS-based transmission, DCI 7-1x is transmitted on PDCCH in subslot 0 and on SPDCCH in the rest of subslots..

Note 4: No CSI feedback is necessary for simulation.


Table 2.1-2: SPDCCH-PRB-set configuration

	
	Set 1

	Reference symbol
	CRS

	Transmission type
	Localized

	Number of OFDM symbols
	1

	Number of PRBs
	16

	Allocated PRBs
	{0, 1, … 15}

	Total number of SCCEs
	4 (16 SREGs)


	Antenna
	sTTI 
	BW
	Propagation conditions
	sDCI size(w/ CRC)
	AL
	sTTI Index
	Num sPDCCH symb
	1% Pm-dsg

	2T2R
	Subslot
	10M
	EVA30
	45
	2
	0
	1
	0.097

	2T2R
	Subslot
	10M
	EPA5
	45
	2
	0
	1
	1.196

	2T2R
	Subslot
	10M
	EVA30
	45
	2
	1
	1
	0.701

	2T2R
	Subslot
	10M
	EPA5
	45
	2
	1
	1
	2.736

	2T2R
	Subslot
	10M
	EVA30
	45
	2
	2
	1
	0.652

	2T2R
	Subslot
	10M
	EPA5
	45
	2
	2
	1
	2.881

	2T2R
	Subslot
	10M
	EVA30
	45
	2
	3
	1
	1.891

	2T2R
	Subslot
	10M
	EPA5
	45
	2
	3
	1
	4.216

	2T2R
	Subslot
	10M
	EVA30
	45
	2
	4
	1
	0.551

	2T2R
	Subslot
	10M
	EPA5
	45
	2
	4
	1
	2.587

	2T2R
	Subslot
	10M
	EVA30
	45
	2
	5
	1
	1.894

	2T2R
	Subslot
	10M
	EPA5
	45
	2
	5
	1
	4.38

	4T2R
	Subslot
	10M
	EVA30
	48
	2
	0
	1
	-0.078

	4T2R
	Subslot
	10M
	EPA5
	48
	2
	0
	1
	0.455

	4T2R
	Subslot
	10M
	EVA30
	48
	2
	1
	1
	-0.173

	4T2R
	Subslot
	10M
	EPA5
	48
	2
	1
	1
	-0.093

	4T2R
	Subslot
	10M
	EVA30
	48
	2
	2
	1
	-0.163

	4T2R
	Subslot
	10M
	EPA5
	48
	2
	2
	1
	-0.045

	4T2R
	Subslot
	10M
	EVA30
	48
	2
	3
	1
	1.662

	4T2R
	Subslot
	10M
	EPA5
	48
	2
	3
	1
	1.772

	4T2R
	Subslot
	10M
	EVA30
	48
	2
	4
	1
	-0.156

	4T2R
	Subslot
	10M
	EPA5
	48
	2
	4
	1
	-0.055

	4T2R
	Subslot
	10M
	EVA30
	48
	2
	5
	1
	1.644

	4T2R
	Subslot
	10M
	EPA5
	48
	2
	5
	1
	1.762


Table 1: Simulation results per sTTI

	
	sTTI#0 AL2
	sTTI1 ~ sTTI#5

	EPA5 2Tx
	1.196
	3.62

	EPA5 4Tx
	0.455
	1.279

	EVA30 2Tx
	0.097
	1.568

	EVA30 4Tx
	-0.078
	1.134


Table 2:  Simulation results for 1% BLER (CRS-based subslot-SPDCCH)

From the above simulation results, we can know that subslot-PDCCH with 4x2 antenna configuration has better performance than it with 2x2 antenna configurations overall, especially under EPA5 conditions;
Subslot-PDCCH with 4x2 antenna configurations has the best performance under EVA30 propagation conditions, but it has no much different gain compared with the results under EPA5.

Also considering 4Tx is more and more popular, it is natural for sTTI UE to support it, so we suggest to use 4x2 for CRS-based sPDDCH test.

Proposal 1: Use 4x2 Low antenna configuration for CRS-based sPDCCH performance requirements

3   Proposals
In this contribution, we share our views on open issues left and give our initial simulation results for alignments:

Proposal1: Use 4x2 Low antenna configuration for CRS-based sPDCCH performance requirements
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