3GPP TSG-RAN WG4 Meeting #68bis                                                                       R4-134646
Riga, Latvia, 7-11 October, 2013
Source: 
Ericsson
Title: 
EPDCCH test: Simulation results and remaining issues.
Agenda Item:
7.6.1
Document for:
Discussion 
1 Introduction

In RAN 4 #68 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.
2 Distributed transmission 
Table 1 provides the parameters for the distributed transmission tests. 

	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
	· 16 ECCE
· 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 the second (8 PRB pairs) 
 
 
 

	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
	· EVA5

	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


Figure 1 shows the simulation results when set 1 and set 2  are considered with aggregation level 4 and 16  (EVA5 for both the sets under this case)  for FDD
Figures 2 shows the same results for TDD with normal subframes and figures 3 shows the same results for special subframe.
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Figure 1. FDD set 1 and set 2
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Figure 2. TDD with normal subframe
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Figure 3. TDD with special subframe

3 Localized transmission test parameters
The following table provides the proposed set up for the 2 localized tests set up
Table 2. Localized test set up

	Parameter
	Localized Test
	Comments

	Bandwidth
	10 MHz
	

	Cyclic Prefix
	Normal
	

	Duplexing 
	FDD, TDD
	

	EPDCCH Starting Symbol
	ePDCCH starting symbol is 2 (third symbol) and signaled by RRC signaling. CFI=1 in serving cell
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
	 *In TDD special SFs, AL=8 is not possible for the size-2 distributed set due to the fact that only 2 ECCEs exist in each PRB (rather than 4).


	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 (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
	Configured. Note: Further discussions may be needed on the EPDCCH subframe monitoring test details. 
	

	EPDCCH Precoding
	[Random Pre-coding] 
	

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

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

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

	Antenna Configuration
	[2x2]
	

	TDD Special Subframe Configuration
	1
	Used UL/DL configuration #0


3.1 CSI-RS subframes

Simulation results are provided without considering CSI-RS. The reason is that in subframes where CSI-RS are present the use of fixed AL makes the performance changes (in particular the performance will be reduced. This is shown in Figure 4 and 5 where the following conditions are considered:
· EPDCCH scheduled on 8 out 10 SF (SF #1-#4, #6-#9)

· The CSI-RS is scheduled depending on the cases as follows: 

· Case 1 (“non-colliding CSI-RS”): no CSI-RS configured, this corresponds to the performance when only non CSI-RS subframes are considered for EPDCCH performance.

· Case 2 (“partially-colliding CSI-RS)”: CSI-RS exits on SF #1 and #2, both periodicity 5ms. This  corresponds to the performance achieved when both CSI-RS and non CSI-RS subframes are used to compute the BLER.  

· Case 3 (“fully colliding CSI-S”): CSI-RS exits on SF #0~#9 out of 10. This corresponds to the case when only CSI-RS subframes are considered for BLER performance. 

Simulation results are provided for FDD, distributed set AL=2, 8 and localized set AL=2, 8 according to table 2
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Figure 4. Performance for distributed set (a) AL=2, (b) AL=8
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Figure 5. Performance for localized set (a) AL=2, (b) AL=8
Three possible options could be considered for the definition of the requirements:

Option 1: Do not consider CSI-RS subframes for the collection of the results and set requirements based on the performance obtained on non CSI-RS subframes.
Option 2: consider all the subframes (both CSI-RS and non CSI-RS) for the definition of the BLER requirements; use constant AL across subframes. 
Option 3: change the AL for subframes where CSI-RS are present so that approximately a similar level of performance as for other subframes can be obtained

Option 4: Define two different requirements for subframes which do not contain CSI-RS and subframe which do contain CSI-RSs. This approach could be considered taking into account that the CSI-RS configuration is known and that it can be deduced which ACK/NACK reporting correspond to CSI-RS subframes. Feedbacks from test equipment vendor may be needed before deciding for option 3.
The figures 4 and 5 show that the performance results when considering fixed AL across the subframes and when averaging BLER over all the subframes does not change significantly.

In order to simplify the test set up we propose to consider fiwed AL Option 1 or option 2.

 Proposal 1: Use Option 1 or 2 for the definition of the performance requirements, and keep constant AL.
3.2 TDD special subframes.
It should be noted  that in In TDD special SFs, AL=8 is not possible for the size-2 distributed set due to the fact that only 2 ECCEs exist in each PRB (rather than 4), hence it is proposed to use AL=4 for TDD special subframe.

Proposal 2: consider AL=4 for TDD special subframe and size 2 distributed set.

3.3 Propagation conditions
In previous meeting the use of different PDP for different sets was not discussed. It is recognized that localized setting will be used in context of COMP (test related to TM10). Under COMP different sets can be scheduled from different TPs, with different characteristics e.g. in terms of channel profile. This was recognized by the fact that a certain timing and frequency offset wrt the TP is considered for the localized test with TM10.

It is proposed to consider different sets coming from different TPs and associated to different PQI states. Additionally the two TPs will be characterized by different propagation conditions, e.g. EVA and EPA.

Proposal 3: consider different sets which are scheduled by different TPs with different PQI states and different PDP for each TP.

3.4 CSI-RS configuration
In the past meeting it was not decided which configuration to use for CSI-RS. It is proposed to consider 2 CSI-RS processes for the localized test with TM10. Note that if we configure 2 CSI processes it means that this test is valid only for 7-1, and there will be no tests for UE supporting feature group 7-0 (single CSI process) with QCL and TM10. However, it can be considered that test 3 based on TM9 provides a sufficient test coverage, even if no QCL impairments are considered. EPDCCH will be highly used in conjunction with CoMP DPS schemes hence we think it important that the UE is capable of receiving different EPDCCH sets from 2 different TPs. Test 2 can be considered as the EPDCCH DPS test corresponding to the PDSCH scenario tested under CoMP DPS scheme.
Proposal 4: Consider 2 CSI-RS processes for localized test under TM10.
3.5   Monitoring subframes

In the previous meeting it was agreed to consider monitoring subframes for the localized tests. However how to test this, was only briefly discussed. In particular a methodology needs to be defined in order to make sure that the UE follows the RRC configured subframe pattern for EPDCCH monitoring. 
For Release-11 EPDCCH, it’s been specified in 36.331 that the UE is required to monitor legacy PDCCH UE specific search space or EPDCCH UE specific search space depending on subframePatternConfigsignalling.
The proposal hinted in the last meeting (together with Renesas) was to transmit EPDCCH on every subframe, but configure the UE via RRC with restricted monitoring. The test equipment would then need to separate the uplink HARQ feedback into two categories: HARQ feedback from the allowed EPDCCH subframes and HARQ feedback from the restricted EPDCCH subframes. Due to the synchronous nature of HARQ feedback, the grouping of feedback should be possible
Based on the two groups of feedback, the test metrics can be calculated. For allowed subframes, EPDCCH BLER is calculated as a ratio (statDTX)/(NACK+ACK+statDTX). For restricted subframes, the feedback should always be statDTX, if the UE follows the configuration. In case of incorrect UE behavior, UE decodes instead  EPDCCH correctly on a restricted subframe and reports either ACK or NACK in the uplink HARQ feedback rather than DTX.

Proposal 5: Consider transmitting always EPDCCH and restrict the use of EPDCCH on certain subframes. For those forbidden subframes the UE needs always to report DTX rather than NACK or ACK. 

3.6 Simulation results TM9
Figure 6-11 show some initial simulation results based on the above mentioned setting for loacalized setting and TM9.
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Fig. 6: FDD, EVA5, AL=2, L&D
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Fig. 7: FDD, EVA5, AL=8, L&D
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Fig. 8: TDD, EVA5, normal SF, AL=2, L&D
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Fig. 9: TDD, EVA5, normal SF, AL=8, L&D
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Fig. 10: TDD, EVA5, special SF, AL=2 L&D
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Fig. 11: TDD, EVA5, special SF, AL=4, L&D

3.7 Simulation results TM10

The key assumptions for these simulation results are as follows:
· Distributed set: EPA channel; localized set: EVA channel; CRS quasi-colocated with the Distributed EPDCCH.
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Fig. 12: FDD, EVA5, EPA5 AL=2, L&D
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Distributed set: AL=2, size=2PRB, EPA, CRS-QCL
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Fig. 13: FDD, EVA5, EPA5 AL=8, L&D
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Fig. 14: TDD, EVA5, EPA5, normal SF, AL=2, L&D
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Distributed set: AL=8, size=2PRB, EPA, CRS-QCL

Localized set: AL=8, size=8PRB, EVA, CRS-nonQCL


Fig. 15: TDD, EVA5, EPA5, normal SF, AL=8, L&D
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Distributed set: AL=2, size=2PRB, EPA, CRS-QCL
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Fig. 16: TDD, EVA5, EPA5, special SF, AL=2 L&D

4 Conclusions

This paper provides simulation results for Distributed and localized setting for EPDCCH. Additionally the following proposals have been made for the localized tests.

Proposal 1: Use Option 1 or 2 for the definition of the performance requirements, and keep constant AL.

Option 1: Do not consider CSI-RS subframes for the collection of the results and set requirements based on the performance obtained on non CSI-RS subframes.

Option 2: consider all the subframes (both CSI-RS and non CSI-RS) for the definition of the BLER requirements; use constant AL across subframes. 

Proposal 2: consider AL=4 for TDD special subframe and size 2 distributed set.

Proposal 3: consider different sets which are scheduled by different TPs with different PQI states and different PDP for each TP.

Proposal 4: Consider 2 CSI-RS processes for localized test under TM10.
Proposal 5: Consider transmitting always EPDCCH and restrict the use of EPDCCH on certain subframes. For those forbidden subframes the UE needs always to report DTX rather than NACK or ACK. 
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