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1
Introduction
In RAN4 #68b meeting, test parameters for localized TM9 are almost agreed and captured in [1] [2]. In this contribution, we provide simulation results for the localized TM9 and the TM10 with DPB test. However, there are some remaining issues for localized tests, including ZP CSI-RS and NZP CSI-RS parameters. We share our views on the remaining issues for localized EPDCCH tests.
2
Localized EPDCCH test
ZP CSI-RS and NZP CSI-RS parameters
In preceding meetings, it is agreed to have TDD UL/DL configuration 0. The CSI-RS parameters for localized tests are agreed [1] [2].
· CSI-RS in Scheduled Subframes 
· All the subframes (both CSI-RS and non CSI-RS) for the definition of the BLER requirements.
· 2 ports CSI-RS and 1 ZP-CSI-RS in the same subframe for FDD and TDD. 
· Periodicity of CSI-RS and ZP-CSI-RS of 5ms. 
· For TDD, CSI-RS and ZP-CSI-RS are only in normal subframes.
Regarding TDD UL/DL configuration 0, CSI-RS could be configured only at subframe #0 and #5. Therefore, ZP CSI-RS subframe configuration and NZP CSI-RS subframe configuration are 0.
Proposal 1: ZP CSI-RS subframe configuration and NZP CSI-RS subframe configuration are 0 for TDD localized tests.
In the TDD mode, the NZP CSI-RS and ZP CSI-RS may collide with PBCH/SSS at subframe #0. To avoid the collision, the resource configuration has to be chosen carefully. In Table 1, the available ZP/NZP CSI-RS configurations are listed. The limited number of the available resource configuration may be a problem when the multiple CSI-RS processes are applied. 
	ZP CSI-RS configuration
	NZP CSI-RS configuration

	0x8000
	5

	0x8000
	11

	0x0400
	0

	0x0400
	10


Table 1: available ZP/NZP CSI-RS configuration
Proposal 2: Table 1 is used for ZP/NZP CSI-RS configuration. 
Based on our simulation results shown in Figure 1, the performance difference between different TDD UL/DL configurations is not significant.  Moreover, in TDD UL/DL configuration 1/2/4/5, more DL subframes are scheduled in a frame such that the CSI-RS can be configured on these subframes without carrying PSS, SSS, and PBCH. 
Proposal 3: Consider TDD UL/DL configuration 1/2/4/5 for TDD localized tests.
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Figure 1: The impact of TDD UL/DL configuration on TM9 EPDCCH localized test. 
TM9 test
Table 2 shows the test parameters for localized EPDCCH and TM9 test. Simulation results for TM9 localized transmission are illustrated in Figure 2. The required SNR for target 1% BLER are summarized in Table 3.
	Parameter
	Localized Test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	Starting symbol is decided by RRC signaling and EPDCCH starts from Symbol 2. CFI = 1. 

Note: epdcch-StartSymbol-r11 for non-TM10 and using pdsch-Start-r11 for TM10.

	Tx EVM and Noc
	6% and -98 dBm/15khz

	Aggregation Level
	2 and 8 ECCE

	Number of EREGs per ECCE
	· FDD: 4

· TDD: 4 for normal subframe and 8 for special subframe

	Number of EPDCCH Sets
	2 Overlapping Sets: 1 distributed + 1 localized. 

Note: Overlapping by PRB 0 and PRB 49.

	Number of PRB pair per EPDCCH
	· 2 PRB pairs for the distributed set

· 8 PRB pairs for the localized set. PRB allocation as agreed in distributed test for 8PRB

	EPDCCH PRB pair allocation
	· {0, 49} for the distributed set
· {0, 7, 14, 21, 28, 35, 42, 49} for the localized set

	EPDCCH Precoding
	Random Pre-coding

	Transmission Mode
	TM9 (non-QCL) 

	DCI Format
	Format 2C (non-QCL) 

	Antenna Configuration
	2x2

	TDD UL/DL configuration
	0

	TDD special SF configuration
	1

	Propagation conditions
	· EVA5: the test with aggregation level 2 or 8

	NZP CSI-RS subframe configuration
	[0]

	NZP CSI-RS configuration
	[5]

	NZP CSI-RS port
	15, 16

	ZP CSI-RS subframe configuration
	[0]

	ZP CSI-RS configuration
	[0x8000]


Table 2: The test parameters for localized EPDCCH and TM9 test
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Figure 2: detection performance for localized EPDCCH and TM9 test
	
	2-ECCE
	8-ECCE

	TDD
	11.25 dB
	0.36 dB

	FDD
	10.65 dB
	0.72 dB


Table 3: Required SNR to achieve 1 % BLER for localized EPDCCH and TM9 test
TM10 QCL test
In the CoMP QCL test, Behavior A and Behavior B are defined as
Behavior A:
All EPDCCH DMRS ports and CRS from the serving cell may be assumed as quasi co-located with respect to delay spread, Doppler spread, Doppler shift, and average delay.
Behavior B:

All EPDCCH DMRS ports and CSI-RS resource configuration identified by the higher layer parameter may be assumed quasi co-located with respect to Doppler shift, Doppler spread, average delay, and delay spread.
The purpose of this test is to discriminate if the UE follows the correct behavior. Based on the agreements in [1], the CoMP Scenario 3 with colliding CRS is agreed for localized TM10 test. The corresponding parameters for describing DPB operation are listed in Table 4. As shown in Figure 3, the UE 7-0 with Behavior B outperforms the UE 7-0 with Behavior A due to the frequency and timing offset compensations. Meanwhile, it is observed that the demodulation performance difference between Behavior A and Behavior B for ECCE level 8 and 2 are around 1 dB and more than 2 dB, respectively. 
	
	TP1
	TP2

	Cell ID
	0
	6

	Transmission Power
	Equal transmission power [1]

	Timing offset
	0
	2 us

	Frequency offset
	0
	200 Hz

	Number of EPDCCH Sets
	2 localized sets [1]

	DCI format
	2D

	EPDCCH
	Blanked
	The set with 8 PRB pairs: EPDCCH test with 8-ECCE aggregation level
The set with 2 PRB pairs: 

EPDCCH test with 2-ECCE aggregation level

	PDSCH
	Blanked
	TM10 with behaviour B


Table 4: Parameter for localized DPB test
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Figure 3: QCL test 
3
Conclusion
In this contribution, we provide simulation results and further analyses on the remaining issues. 

Regarding TDD UL/DL configuration 0, we suggest some parameters for ZP CSI-RS and NZP CSI-RS and propose:
Proposal 1:  ZP CSI-RS subframe configuration and NZP CSI-RS subframe configuration are 0 for TDD localized tests.
Proposal 2: Table 1 is used for ZP/NZP CSI-RS configuration. 

The available resource configuration is limited if TDD UL/DL configuration is 0. According to the discussion, we make the following proposal. 
Proposal 3: Consider TDD UL/DL configuration 1/2/4/5 for TDD localized tests.
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