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1 Introduction
In RAN 4 #68bis document [1] was agreed with the final details of the distributed and localized test set up.

In this contribution we provide the simulation results for alignment with other companies.

Initial simulation results for the distributed setting were already provided and captured already in the xls sheet for alignment of the results among companies. In this document we focus on the localized test set up. However Section 1 provides practical results for the distributed setting.
2 Distributed test for TM3: practical results.

The distributed tests for TM3 are provided according to the following set up:

Table 1. Distributed setting for TM3
	Parameter
	Distributed test

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	Starting symbol is decided by decoding PCFICH (CFI = 2) and EPDCCH starts from Symbol 2

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

	ECCE Aggregation Level
	· 16ECCE
· 4 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
PRB location: {3, 17, 31, 45} for the first EPDCCH set (4 PRB pairs) and {0, 7, 14, 21, 28, 35, 42, 49} for 8PRB 
 

	EPDCCH scheduling
	Randomly select the candidate within a fixed EPDCCH:
· The first set with 4PRB pairs: EPDCCH test with aggregation 4 ECCE
· The second set with 8PRB pairs: EPDCCH test with aggregation level 16 ECCE:

	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

	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
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Figure 1. AL=16, set with 8PRB pairs, EVA70, FDD practical results.
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Figure 2. AL=4, set with 4PRB pairs, EVA5, FDD practical results.
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Figure 3. AL=16, set with 8PRB pairs, EVA70, TDD practical results (averaged performance for normal and special subframes).
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Figure 4. AL=4, set with 4PRB pairs, EVA5, TDD practical results (averaged performance for normal and special subframes).
3 Localized test for TM9

The localized tests for TM9 are provided according to this set up:

Table 2. Localized setting for TM9
	Parameter
	Localized Test for TM9

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	EPDCCH Starting Symbol
	ePDCCH starting symbol is 2 (third symbol) and signaled by RRC signaling. 

	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
	FOR TM9:
· 2 PRB pairs for the distributed set (PRB 0 and PRB 49)
· 8 PRB pairs for the localized set. PRB allocation as agreed in distributed test for 8PRB

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth 

	Subframe Monitoring
	YES either with aggregation level 2 or 8. Following method 1 in R4-135416, EPDCCH is always scheduled; the throughput is averaged across the subframes where the UE monitors EPDCCH. EPDCCH is scheduled on 9 out of 10 subframes.

	EPDCCH Precoding
	Random Precoding

	Transmission Mode
	TM9 (non-QCL)

	DCI Format
	Format 2C (non-QCL)

	CSI 
	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. 
Constant AL across subframe.
For TDD, CSI-RS and ZP-CSI-RS are only in normal subframes.

	Antenna Configuration
	2x2 LOW , EVA 5

	TDD Special Subframe Configuration/ UL DL configuration
	1/0


The simulation results are provided only for the localized set. Figures 5-6 provides ideal simulation results. Figures 7-8 provide the practical results. For these tests the CSI-RS and ZP CSI-RS have the same period of 5ms, subframe offset is 0 for both, and the configuration is 2 for the NZP CSI-RS, 3 for ZP CSI-RS.
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Figure 5. Localized set AL=2 and AL=8, EVA 5, FDD ideal results
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Figure 6. Localized set AL=2 and AL=8, EVA 5, TDD ideal results (performance averaged over normal and special subframes)
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Figure 7. Localized set AL=2 and AL=8, EVA 5, FDD practical results
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Figure 8. Localized set AL=2 and AL=8, EVA 5, TDD practical results (performance averaged over normal and special subframes)

4 Localized test for TM10

The localized tests for TM10 are provided according to this set up:

Table 3. Localized setting for TM10

	Parameter
	Localized Test for TM10

	Bandwidth
	10 MHz

	Cyclic Prefix
	Normal

	Duplexing 
	FDD, TDD

	DPS 
	CoMP Scenario 3, colliding CRS with 0 dB power imbalance.
One test with fixed transmission point scheduling and one test for dynamic TP changes, i.e. DPS.

The two localized EPDCCH sets which are scheduled by different TPs with different PQI states for each TP.  Whether to use combined test points or two different requirements for DPS will be decided after simulation results are available.

	EPDCCH Starting Symbol
	ePDCCH starting symbol is 2 (third symbol) and signaled by RRC signaling. CFI=1 in serving cell
using pdsch-Start-r11 for TM10.

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

	Aggregation Level
	TM10 fixed TP:

AL=2 with 8PRBs set, AL=8 with 8PRBs set (as for TM9 test) for both FDD and TDD.

TM10 dynamic TP

AL=2 and 8 ECCE for FDD, AL=2 and 4 for TDD (AL=8 is not possible for 2PRB size special subframe). 

	Number of EREGs per ECCE
	· FDD: 4
· TDD: 4 for normal subframe and 8 for special subframe

	Number of EPDCCH Sets
	2 localized sets, each set associated to a ¨PQI state” and a TP. 

	Number of PRB pair per EPDCCH
	· 2 PRB pairs for first localized set.
· 8 PRB pairs for second localized set. PRB allocation as agreed in distributed test for 8PRB

	EPDCCH PRB pair allocation
	Uniformly distributed across the bandwidth 

	Subframe Monitoring
	Not configured

	EPDCCH Precoding
	Random Pre-coding

	Transmission Mode
	TM10 (QCL)

	DCI Format
	Format 2D (QCL)

	QCL Test Parameters
	Reuse from CoMP WI Test: Time offset = 2us; Frequency Offset = 200Hz. Note: 2us + 200Hz constitute a single test.

	CSI 
	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. 
Constant AL across subframe.
For TDD, CSI-RS and ZP-CSI-RS are only in normal subframes.

	Antenna Configuration
	2x2 LOW , EVA 5 for fixed TP test and EPA5 and EVA5 for TP1 and TP2 for DPS test.


For CS-RS configuration we use the following set up (from CoMP test 1-B)  (for FDD).
	Parameter
	Unit
	TP1
	TP2

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	N/A

	CSI reference signal 0 configuration
	
	0
	N/A

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	N/A
	5 / 2

	CSI reference signal 1 configuration
	
	N/A
	8

	Zero-power CSI-RS 0 configuration

ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/

0010000000000000
	2/

0010000000000000

	Zero-power CSI-RS1 configuration

ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	2/

0000010000000000
	2/

0000010000000000


For fixed TP test, a single CS-RS and ZP CSI-RS is configured, while for test applicable to 7-1 UEs 2 CSI-RSs and 2 ZP CSI-RSs are configured as for CoMP test 1-B.  

Figures 9-12 provide ideal and practical results for the fixed TP TM10 test for both FDD and TDD
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Figure 9. Localized test for TM10 7-0 UE, AL=2 and AL=8 for 8PRBs set, EVA5, FDD, ideal results
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Figure 10. Localized test for TM10 7-0 UE, AL=2 and AL=8 for 8PRBs set, EVA5, TDD, ideal results (performance averaged over normal and special subframes) 
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Figure 11. Localized test for TM10 7-0 UE, AL=2 and AL=8 for 8PRBs set, EVA5, FDD, practical results
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Figure 12. Localized test for TM10 7-0 UE, AL=2 and AL=8 for 8PRBs set, EVA5, TDD, practical results (performance averaged over normal and special subframes)  
Figures 13-16 provide the ideal results for the dynamic TP test for TM10 UEs supporting feature group 7-1. The test mimics a DPS test; in the DPS test 50% of the time the UE is scheduled from TP2 (note that TP1 is the reference TP while TP2 is the TP which experience 2musec delay and 200Hz frequency error). The figures provide the BLER performance for each set independently. In case of non collocated set the results are provided with compensation of time and frequency error. Considering that a UE in DPS mode will experience potentially different characteristics when scheduled from TP1 or TP2, it is proposed to mimic this behaviour in the DPS test and consider dual BLER metric each corresponding to scheduling from one TP.  Note that in Figure 13 EPA results are better than EVA mainly because channel information is easier for EPA channel considering that  EPDCCH AL= 2 occupies only one PRB. In Figure 14, results based on EPA channels are still better than EVA but the diff becomes smaller due to different coding rate. In fact, in this case the coding rate is lower than for AL=2 and the performance is less sensitive to the channel estimation accuracy.

[image: image13.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5

10

-2

10

-1

10

0

SNR (dB)

BLER of EPDCCH

 

 

EPA 5Hz, 2PRB set: [#0, #49]

EVA 5Hz, 8PRB set: [#0, #7, #14, #21, #28, #35, #42, #49]


Figure 13. Localized test for TM10 7-1 UE, AL=2 for 2PRB set and 8PRBs set, EPA5 for TP1 and EVA 5 for TP2, FDD, ideal results
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Figure 14. Localized test for TM10 7-1 UE, AL=8 for 2PRB set and 8PRBs set, EPA5 for TP1 and EVA 5 for TP2, FDD, ideal results
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Figure 15. Localized test for TM10 7-1 UE, AL=2 for 2PRB set and 8PRBs set, EPA5 for TP1 and EVA 5 for TP2, TDD, ideal results 
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Figure 16. Localized test for TM10 7-1 UE, AL=4 for 2PRB set and 8PRBs set, EPA5 for TP1 and EVA 5 for TP2, TDD, ideal results.
5 Conclusions
In this paper we have provided ideal and practical results for TM3, TM9 tests and ideal results for TM10.
Proposal 1. Consider the results above for the purpose of defining the requirements for Distributed setting and localized setting for TM9.
For TM10 the table 3 provides our proposal in terms of test set up for both fixed and dynamic test.
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