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Information
1 Introduction 

This document records the views expressed during the email discussions over the RAN4 reflector on the EPDCCH tests parameters.
2 Distributed Test
From Table 1 of [1]:

Table 1: Test Parameters for EPDCCH Distributed Test

	Parameter
	Distributed test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	· Option 1: starting symbol is decided by decoding PCFICH (CFI = 2) and EPDCCH starts from Symbol 2

· Option 2: starting symbol is decided by RRC signalling and CFI = 1,[2]

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

	ECCE Aggregation Level
	· 16ECCE

· For further evaluation with downselection: [4 ECCE/ 8 ECCE]

	Number of EREGs per ECCE
	· FDD: 4

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

	Number of EPDCCH Sets
	2 non-overlapping distributed sets

	Number of PRB pair per EPDCCH
	· 4 PRB pairs for the first set

· 8 PRB pairs for the second

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

	EPDCCH scheduling
	Randomly select the candidate within a fixed EPDCCH:

· The first set with 4PRB pairs: EPDCCH test with aggregation [4 ECCE/ 8 ECCE];
· The second set with 8PRB pairs: EPDCCH test with aggregation level 16:

	EPDCCH pre-coding
	Random pre-coding:

· Random pair of non-identical precoding vectors from the rank 1 codebook is assigned per EPDCCH PRB pair for port 107 and port 109

	DCI format
	DCI format 2A

	Precoder update granularity
	1 PRB and 1ms

	PDSCH transmission mode
	TM3

	Cell ID
	0

	Antenna configuration
	2x2 Low

	Propagation conditions
	· EVA70: the test with aggregation level 16;

· EVA5: the test with aggregation level 4 or 8

	TDD UL/DL configuration
	0

	TDD special SF configuration
	[1]

	Monitoring SF configuration
	Not configured (i.e. default behaviour)

	CSI-RS configuration
	N/A

	CRS configuration
	Port 0, 1


Views expressed during email discussion from various interested companies:

Table 2: Views collected

	Issue \ Company
	Alcatel-Lucent
	Qualcomm
	Huawei
	NTT DoCoMo
	Intel
	Samsung
	Ericsson

	EPDCCH starting symbol
	Option 1
	Option 1
	Option 1
	Option 1
	Option 1
	Option 1
	Option 2

	eICIC/FeICIC scenario
	May not be clear what functionality be tested
	Defer
	Not be convinced
	Test without eICIC/FeICIC, welcome to additional introduction
	Baseline AWGN. Further discussion
	 
	Should be introduced

	PRB location within Set 1 and 2
	Uniformly distributed PRB pairs
	Specify exact location
	Uniformly distributed PRB pairs
	 Uniformly distributed PRB pairs
	Specify exact location
	 
	Uniformly distributed across the bandwidth

	Aggregation Level
	16ECCE, 4/8ECCE
	16ECCE, 4ECCE
	16ECCE, 4ECCE
	16ECCE, 4ECCE
	16ECCE, 8ECCE
	16ECCE, 8ECCE
	 


 
A summary for the different views and comments for each of the issues above are:
1. EPDCCH starting symbol: Majority view is on Option 1. Option 2 is preferred when PDCCH is unreliable with eICIC given as an example where PCFICH may not be reliable. Proponent of Option 1 noted that Option 2 is already tested in Localized transmission. 
a. [Proposal: Option 1] 

2. eICIC/FeICIC: Majority of views is on not including such test for reasons such as unclear test purpose and also optionality in configuring EPDCCH with eICIC/FeICIC. 
a. [Proposal: No eICIC/FeICIC scenario in distributed EPDCCH test.]

3. ECCE Aggregation Levels: 16 ECCE was already agreed in previous RAN4 mtg. Simulation results showed 8 ECCE to be bounded by 16 ECCE and 4 ECCE. 

a. [Proposal: 16 ECCE and 4 ECCE]

4. PRB location: Views are split between uniformly distribute PRB location and exact PRB location. 
a. [Proposal: TBD]

3 Localized Test

From [2], the agreed parameters thus far are shown in Table 3 below for information. 

Table 3: Agreed Test parameters for EPDCCH localized test

	Parameter
	Localized Test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	Starting symbol is decided by RRC signalling and CFI = 1

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

	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

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

· 8 PRB pairs for the localized set

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth

	Transmission Mode
	TM9 (non-QCL) and TM10 (QCL)

	DCI Format
	Format 2C (non-QCL) and Format 2D (QCL)


Views expressed during email discussion from various interested companies:

Table 4: Localized Test: Views collected

	Issue \ Company
	Alcatel-Lucent
	Qualcomm
	Huawei
	NTT DoCoMo
	Intel
	Samsung
	Ericsson

	Pre-coding
	PMI based pecoding for Non-QCL test, Random for TM10 test
	Same for QCL and non-QCL, WB PMI based
	Random pre-coding and random scheduling
	Random pre-coding and random scheduling for Test 2, PMI based for Test 3
	Same for QCL and non-QCL. Random pre-coding and random scheduling.
	Random pre-coding and random scheduling 
	Random pre-coding and random scheduling

	EPDCCH starting symbol
	Starting symbol is decided by RRC signalling and CFI = 1
	2, CFI = 1
	3, CFI = 1 or 2
	 By RRC Signaling. 
EPDCCH starts from Symbol #3
CFI = 1


	using epdcch-StartSymbol-r11 (non-TM10); using pdsch-Start-r11 (TM10)
	 
	Using PCFICH

	ECCE levels for test
	4ECCE for Non QCL test, 8 for TM10 test
	8ECCE, 2ECCE
	8ECCE, 2ECCE
	8ECCE, 2ECCE
	4ECCE, 2ECCE
	4ECCE, 2ECCE
	 

	Locations for EPDCCH set 1 and set 2
	Uniformly distributed across the bandwidth
	Specify exact location
	Uniformly distributed PRB pairs
	  Uniformly distributed PRB pairs
	Specify exact location
	 
	Uniformly distributed PRB pairs

	Antenna configuration
	2x2
	4x2
	2x2
	2x2 test 2, 4x2 test 3
	2x2
	 
	2x2

	TDD special subframe configuration
	2 or 4
	1
	1
	 
	4
	 
	 

	EPDCCH subframe monitor
	Configured
	 
	 
	 
	For all localized tests
	 
	Yes in test 3.

	EPDCCH QCL tests
	Same as in CoMP WI
	 
	 
	 
	time/frequency offset parameters from the CoMP tests may be reused
	using 2us and 200Hz as test assumptions
	time/frequency offset parameters from the CoMP tests may be reused.  7-1 with 2 CSI processes with each EPDCCH set from different TP.


 
A summary for the different views and comments for each of the issues above are:

1. Precoding: Majority view is on random precoding beamforming and random scheduling for both the QCL and non-QCL tests. Proponents of Precoding stress the feature as one of the main components for EPDCCH while proponents for random beamforming do not see the need to check of PMI precoding gains. Simulation results have been contributed comparing random precoding + random scheduling, Wideband PMI pre-coding +random scheduling and Wideband PMI pre-coding + sub-band CQI scheduling.
a. [Proposal: Random Pre Coding and random scheduling] 

2. EPDCCH Starting Symbol: This parameter has already been agreed in the last meeting to be RRC configured equivalent to CFI 1 (Symbol #1). Here we confirm: 
a. epdcch-StartSymbol-r11 for non-TM10 and using pdsch-Start-r11 for TM10.
3. Aggregation Level: Proposals are either 1) 2 and 8 ECCE, or 2 and 4 ECCE.
a. [Proposal: 2 and 8 ECCE]

4. Antenna Configuration: The alternatives are either 2x2 or 2x2, 4x2 for non-QCL and QCL, respectively.

5. EPCCH QCL Tests:

a. [Proposal: Reuse from CoMP tests]

4 PDSCH Test

Views collected from submitted contributions [12]-[16]:

	Parameter
	Qualcomm
	Huawei
	Ericsson
	Intel

	Bandwidth
	10MHz, 20MHz

2x10MHz, 2x20MHz, 10+20MHz, 10+15MHz, 15+20MH
	10MHz and 20MHz
	All, as defined in TS36.101.
	

	Duplexing 
	FDD, TDD
	FDD and TDD

	
	

	Cyclic Prefix
	Normal 
	Normal
	
	

	EPDCCH transmission mode
	Localized
	Localized
	
	

	Number of EPDCCH Sets
	2 (both localized)
	2 (both localized)  
	
	1 (localized)

	Number and configuration of EPDCCH RPB pairs
	4
	4 
	
	2

	ECCE levels
	2
	[2]
	
	2 or 4

	EPDCCH Starting Symbol
	
	EPDCCH starts from the 2nd OFDM symbol (Symbol #1); CFI 1
	Follow PCFICH
	Option 1: Signaled via higher layers (epdcch-StartSymbol-r11). Start symbol is #2. CFI = 1.

Option 2: Derived from CFI (i.e. default behavior). CFI = 1.

	EPDCCH monitoring subframe
	
	EPDCCH USS is monitored in all subframes
	
	

	EPDCCH DCI Format
	
	[DCI format 2A] 
	
	

	PDSCH transmission mode
	TM3
	[TM3]
	
	

	MBSFN subframe configuration
	No
	No
	No
	

	Antenna Configuration
	2 x 2
	2 x 2
	
	

	Propagation channel
	Static channel
	Static channel
	
	

	Noise
	
	AWGN with external noise
	
	

	EPDCCH beamforming model
	Random pre-coding
	Random pre-coding
	Random
	


Proposed agreements based on the companies contributions: 

1. Test Purpose (Confirmation):

a. PDSCH rate matching over EPDCCH 
b. Reduced PDSCH decoding time
2. Test Methodology (To be discussed further) 
a. Sustained Date Rate Test (Alt 1) 
b. Timing Advance: 10usec, [20usec], 100usec. 
c. UE Category: SDR test for all UE categories and CA bandwidth combinations as defined in TS 36.101. 
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