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1 Introduction

In RAN4 Meeting #66bis, the test framework for EPDCCH was extensively discussed [1~10] and the agreements were captured in [1]. In this paper, we will further discuss the test cases and corresponding parameters for the EPDCCH demodulation performance requirements.
2 Overview of agreements and open issues in previous meetings
2.1 Agreements
In RAN4 #66 meeting, it was agreed that the performance requirements for both distributed and localized transmission modes for FDD and TDD should be defined. The bandwidth is 10MHz. The basic test metric is the probability of DCI miss detection. The requirements for both TM10 and non-TM10 including QCL should be defined with different ways to inform the starting symbol of EPDCCH. The random pre-coding is used for distributed transmission mode. Two options are agreed for further study for localized transmission mode: Option1 of random pre-coding; Option 2 of PMI-based pre-coding. And the rate matching of PDSCH over EPDCCH should be verified.
In RAN4 #66bis meeting, some test parameters for distributed transmission and localized transmission mode tests were agreed. Normal cyclic prefix is configured. For the distributed transmission mode test, the EPDCCH starting symbol should be determined by decoding PCICH and CFI = 2. For the localized transmission mode test, the starting symbol should be informed by RRC signalling, where CFI = 1, [2] and EPDCCH starts from OFDM symbol #3. ECCE aggregation level was down-selected to [2-16] and the aggregation level 32 was suggested for further consideration. For FDD, the number of EREGs per ECCE is 4 and for TDD 8 was suggested to be considered in special subframe. The number of EPDCCH sets for are 2, and 2 overlapping distributed sets and 1 localized set with 1 distributed one were suggested for the distributed transmission mode and localized transmission mode tests, respectively. The numbers of PRB pair per EPDCCH are 4 and 8 for 2 distributed sets in the distributed transmission mode test, and 8 for the localized set and 2 for the distributed set in the localized transmission mode test. In order to reduce the test case number, it seems acceptable that N = 4 can be skipped.
According to the online and offline discussion, it seems acceptable for majority companies to define a performance test for PDSCH scheduled by EPDCCH to verify the PDSCH processing timeline for the large TB with EPDCCH decoding [2, 4].
2.2 Open issues
There would be quite a lot of details for the test parameters to be discussed. Before digging into details, maybe we need reach the agreement on the following issues firstly:
· Test cases to be defined:
· Can we confirm to have PDSCH test with EPDCCH scheduling as stress test to verify downlink decoding timeline?
· Can we agree to define the test of EPDCCH with TM10 under quasi co-location Type-B configuration?
· Option 1: define QCL test together with localized transmission mode test.

· Option 2: define a separate QCL test.

· Do we need an EPDCCH test in eICIC/FeICIC environment?

· Do we need MU-MIMO and advanced receiver test for EPDCCH?

· Pre-coding scheme and antenna configurations for localized transmission mode:

· Option 1: random pre-coding.
· Option 2: PMI-based pre-coding.

· The other related alternative is to limit antenna configuration to 2×2 antenna configuration.
After the decision of the above, we can further discuss the parameters for each set of test cases, including
· Test purpose;

· Test metrics;

· ECCE Aggregation levels to be tested;

· Number of EREGs per ECCE

· Number of EPDCCH sets

· Number of PRB pair per EPDCCH

· DCI format

· CRS and CSI-RS configuration;

· Pre-coding granularity;

· Propagation conditions

· Monitoring subframes (PDCCH and EPDCCH USS monitoring)
· Other important parameters, e.g., QCL test parameters if defined.
3 Test cases
3.1 PDSCH test with EPDCCH scheduling
In our opinion the intention of introduction of the test is convincing. It was proposed to define the sustained data rate test with 20MHz and almost full PRB PDSCH allocation. If UE processing timeline is limited, it cannot complete decoding all the subframes during the stress test, which would impact the maximum achievable throughput.
However, there may be several issues:

· The first one is test coverage with respect to the supported bandwidth and UE category. Some bands cannot support 20MHz, e.g., Band 5. The maximum supported TBS varies with different UE category.
· The second one is the RF impairment impact. For UE category 3~7 the very high coding rate is configured which requires the high SNR to achieve the maximum throughput. In order to avoid RF limitation during test, the relatively low reference values of TB success rate, i.e., 85% was adopted, which may relax the proposed requirements for EPDCCH+PDSCH test. 
· The third one is whether uplink time advance should be set during the test.

On top of proposals in [2, 4], the UE category should be taken into account. One straight forward way is to follow the basic set up of the existing sustained data rate tests. In that way, not only 20MHz is used but also 10MHz will be defined for lower UE category. The only difference is that available PRB-s for PDSCH is reduced and then the TBS needs be reduced. Whether the sustained data rate tests designed for CA should be considered for EPDCCH needs further discussion. But in our opinion the single carrier sustained data rate test may be adequate. If all the bandwidth and bandwidth combination of CA configuration was considered, the test case number would proliferate.

So we think that RAN4 should define the PDSCH tests with EPDCCH scheduling mainly to fulfil the test coverage from UE category aspects. Such tests can also provide a reasonable coverage for bandwidths.

For the second issue, there would be some problems. For example, if UE failed to decode 10% subframes due to the shortened processing time, it might still pass 85% relative throughput requirement. Either we can accept this tolerance caused by test uncertainty, or we think about the other solution.
There may be two alternative solutions proposed.
· Alternative 1: use a little lower coding rate and define higher reference level of TB success rate (e.g., 95%) for sustained data rate test to avoid the limitation caused by RF impairments.

· Alternative 2: configure the highest coding rate, inject the external noise and set test point at the plateau of the performance curve with retransmission.
Alternative 1 is the trade-off between testing maximum processing capability and testability. The disadvantage is that it cannot test the maximum capability due to reduced code blocks compared to the largest TBS. But it may avoid the RF impairment limitation.
For alternative 2, we provide the simulation results of TM3 PDSCH with 20MHz bandwidth under static channel in Figure 1. The HARQ is turned on and the maximum retransmission time is 4. It is observed that there is a plateau from 10dB~15dB, which corresponds to the achievable peak throughput when HARQ = 3. If there was a limitation in the processing timeline, the peak throughput could not be reached.
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For the third issue, we think that the extreme large time advanced corresponds to 100km coverage and is not the usual case in practical nework. But we can accept a moderate time advance value or no time advance.

In sum, we have the following observations and proposals.

· Observation 1: 20MHz bandwidth only could not provide a good test coverage considering the UE categories and bands.

· Observation 2: the reference value of TB success rate for sustained data rate test with very high MCS seems a little loose and do not rule out the impact of RF impairments. Maybe the alternative solutions need be considered if the group confirm the concern (two alternative solutions are provided in this contribution).
· Observation 3: the extreme uplink time advance corresponds to 100km coverage which is not the usual case in practice. Maybe a moderate value should be considered if needed.

· Proposal 1: mainly consider the test coverage with respect to UE categories when introducing the PDSCH test with EPDCCH scheduling.

3.2 EPDCCH test with QCL Type-B configuration
Firstly, according to the discussion in the last meeting [5], the test purpose for EPDCCH QCL would include:
· Rate matching for different transmission points in DPS scenario according to PQI.
· Correctly handle the signalling supporting QCL Type-B configuration.
· Correctly decide the EPDCCH starting symbol according to pdsch-Start-r11.
· Verify the capability of tracking and compensating time offset and frequency shift under QCL Type-B configuration and then verify the demodulation performance.
· Verify the capability of dynamic switching of EPDCCH receiving between two transmission points.
The first three checking points are functionality test and the last two are mainly performance test. As stated in [5], because of the low coding rates and QPSK modulation of EPDCCH, it may be difficult to separate correct and incorrect UE QCL behavior in a separate test. And if the performance for the feature group 7-1 was defined in CoMP, the capability of tracking and compensating time offset and frequency shift will be verified. So EPDCCH QCL test is functionality test mostly.
Secondly, according to online discussion in the last meeting, the question was raised on what if both feature group 7-0 and 7-1 are optional. The proposal was to define ePDCCH localized transmission with both TM10 and legacy TM. In our opinion, this proposal is reasonable.
Thirdly, in [7] the rapporteur proposed pending the discussion on EPDCCH test with QCL Type-B configuration and wait for the agreement in CoMP on the similar topic.
Considering the above three points, since the EPDCCH test with QCL Type-B configuration is of functionality test given that the CoMP requirement is defined and there is a risk not to be able to test the localized transmission mode if EPDCCH QCL test is combined with localized transmission mode, we propose to define the separate tests for EPDCCH with legacy transmission mode and with TM10 QCL Type-B configuration. And we prefer to first discuss the EPDCCH localized transmission tests with TM9 and wait for the agreement in the CoMP session on QCL test.
· Proposal 2: define the separate EPDCCH localized transmission tests with both TM10 QCL Type-B configuration and TM9.
3.3 FeICIC scenario and MU-MIMO
In [6] the eICIC/FeICIC scenario was proposed to be considered and performance of EPDCCH under non-ABS subframe interference would be evaluated and compared. From the proposed test parameters in [6], the frequency-selective interference will be transmitted from the aggressor cell and explicitly modelled. 

Supporting frequency ICIC is one of the important advantages for EPDCCH. But we want to discuss this scenario further:

· Firstly, we are not sure whether scheduling PDSCH transmission in non-ABS would be a usual case for CRE UE in practical network if ABS for eICIC/FeICIC could be configured.

· Secondly, we are not sure whether the distributed transmission mode would be suitable for eICIC/FeICIC scenario test. If 2 EPDCCH sets were configured and 4 PRB pairs for each set, BS at most need to reserve 8PRB pairs not to transmit data for non-overlapping purpose, because the RE-s of one EPDCCH in the distribution transmission mode are mapped across PRB-s. Considering the resource allocation of EPDCCH is UE-specific, if the UE-s were allocated with different resources, more resources would need to be reserved. Or the common resources should be reserved for all the CRE UE-s.

· Thirdly, in our opinion each performance requirements should target at verifying the certain UE algorithm or specific implementation. EICIC/FeICIC scenario test may benefit to show the gain of EPDCCH with ICIC, but we are not sure what information could be obtained from UE implementation verification point of view.

Maybe we could think about the alternative way. Firstly, the localized transmission mode may be suitable under frequency ICIC scenario. Secondly, maybe RAN4/RAN5 can save some efforts not to explicitly model the interference. The frequency-selective interference like what RAN4 used for frequency-selective interference CQI test could be used for test.

Since more than one ECCE levels were suggested by companies, anyway RAN4 may need to define more than one test case for either the localized transmission mode or distribution transmission mode. We can configure one of the localized transmission mode tests with the frequency-selective interference. The purpose of such kind of test is to encourage UE to improve the interference estimation algorithm.

For the multiple-user EPDCCH test, the implementation may be challenging. Firstly, for four ECCE level the any two out of four antenna ports 107~110 may be used for paired users. It would be complicated to design a MMSE receiver. Secondly, the scrambling sequence for EPDCCH DMRS is UE-specific. It would be difficult for user to know what sequence is used by the other paired user. So we do not suggest introducing multiple user EPDCCH test.

In sum, we propose that

· Proposal 3: if the group is happy to consider eICIC/FeICIC scenario, the frequency-selective interference like that used in CQI frequency-selective interference test is suggested instead of explicitly modelling the aggressor cell, and the test is suggested to be conducted with the localized transmission mode.
· Proposal 4: do not introduce multi-user EPDCCH test.
4 Pre-coding and antenna configurations for localized transmission mode test

It was agreed that random pre-coding will be used for the distribution transmission mode test. But for the localized transmission mode test, there were two options. And the intention of PMI-based pre-coding is to verify the frequency-selective scheduling gain and beamforming gain [4]. However, we prefer random pre-coding as we proposed in previous meetings.
On one hand, PMI-based pre-coding would increase the complexity of the test setup but could not bring more information on UE implementation compared to the random pre-coding scheme. 
Firstly, for PMI-based pre-coding, there would be a number of CSI feedback mode candidates including PUSCH 1-2, PUSCH 2-2, PUSCH 3-1and PUCCH 2-1. Even after precluding UE Selected reporting modes of PUSCH 2-2 and PUCCH 2-1, we still need to decide which one should be configured between PUSCH 1-2 and PUSCH 3-1. PUSCH 1-2 benefits to show beamforming gain, while PUSCH 3-1 helps showing frequency scheduling gain. And if the PMI-based pre-coding was used to achieve the good test coverage, the different antenna configurations such as 2×2, 4×2, or 8×2 should be considered. The pre-coders vary with the transmit antenna number and so does the pre-coding gain. As stated in [5], more faders would be needed when 4Tx or 8Tx was configured such that the test complexity increases. Furthermore, the scheduling scheme (fixed EPDCCH transmission resource mapping or scheduling based on CSI feedback) needs to be specified.
Secondly, eNB instead of UE should actually be optimized to improve the beamforming gain and frequency scheduling gain. All the reporting modes were not designed specifically for EPDCCH. The CSI feedback granularity of the existing reporting mode, e.g., 6PRB per subband does not match EPDCCH resource allocation granularity, e.g., one PRB pair. As a result, the reported subband CQI/PMI could not accurately reflect the channel undergone by EPDCCH. It would be difficult for UE to optimize the CSI measurement for EPDCCH transmission with the finer granularity. Even if it is possible it may result in the PDSCH performance degradation. In the practical network, the gain would mainly come from the frequency ICIC instead of closed-loop feedback for the localized transmission. Besides, the CSI measurement performance has been verified in the specification.
All that UE should do is to implement DMRS based decoding and correctly de-rate matching around PDCCH and all other reference signals, and to follow the eNB scheduling correctly. So we are not sure what would be benefit of PMI-based pre-coding for EPDCCH demodulation test.
On the other hand, random pre-coding scheme may simplify the test cases. One 2×2 antenna configuration would be sufficient for the test coverage. And the simple scheduling scheme like what is used for single PRB PDSCH test could be used for EPDCCH.
Based on the above analyses, we suggest that:

· Proposal 5: it is suggested to use random pre-coding scheme for the EPDCCH localized transmission test.
5 Discussion on the parameters for each set of tests

5.1 Distribution transmission mode test
In Table 1, we summarize the proposed parameters for the distributed transmission mode test. In Table 2, we provide the template for EPDCCH performance requirements.
Table 1: EPDCCH Parameters for distributed transmission mode test
	Parameter
	Distributed
	Notes

	Bandwidth
	10 MHz
	

	Cyclic Prefix
	Normal
	

	Duplexing
	FDD, TDD
	TDD Configuration 0

	EPDCCH Starting Symbol
	By PCFICH = 2
EPDCCH starts from Symbol 2
	For localized the support of QCL and non-QCL to be considered/supported. The control symbol signaled by PCFICH and RRC signaling should be different for localized transmission.

	ECCE Aggregation Level
	[4, 16]
	[2-16]: 2,4, 8,16 are included. ECCE AL 32 to be considered in the next mtg.

	Number of EREGs per ECCE
	4 for both FDD and TDD
	[8, TDD special SF] will be considered further.

	Number of EPDCCH Sets
	2
	Overlapping Sets: 2 distributed sets or non-overlapping

	Number of PRB pair per EPDCCH
	[4 for Set 1, 8 for Set 2]
	An EPDCCH is defined as N (2, 4, 8) PRB pairs. N = 4 is skipped to reduce the number of test cases.
The target EPDCCH is in Set 2 and PRB pairs of Set 2 are evenly distributed across the system bandwidth.

	PDSCH Configuration
	TM 3
	

	DCI Format for EPDCCH
	DCI format 1A
	

	Antenna Configuration
	2×2
	Transmit diversity performance with 2Tx antenna (2 x 2) for distributed transmissions with DMRS ports of 107 and 109.

	CRS
	Port 0, 1
	

	Beamforming model
	Random beamforming
	[As defined in Annex B.4.2 in TS36.101]

	Precoder update granularity
	[1 PRB and 1ms]
	Frequency domain: 1PRB; Time domain: 1ms

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

	Channel Model
	EVA70
	

	QCL Parameters
	-
	

	CSI-RS
	-
	CSI-RS will not be configured

	Monitoring subframe configuration
	Monitor both PDCCH and EPDCCH USS
	Have the additional requirements for PDCCH during the test.

	TDD configuration
	UL/DL configuration: 0
Special subframe: 4
ACK/NACK feedback: Multiplexing
	The configurations are aligned with the existing parameters for TDD PDCCH/PCFICH tests in Rel-8.


Table 2: EPDCCH performance requirements for distributed transmission mode test
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	16 ECCE
	TBD
	TBD
	EVA70
	2×2 Low
	1
	TBD

	2
	10 MHz
	4 ECCE
	TBD
	TBD
	EVA70
	2×2 Low
	1
	TBD

	Note: one additional BLER requirements for PDCCH would be added.


We will have some clarifications for the proposed parameters in the follows.

Regarding the ECCE aggregation levels, we would link to adopt the proposals in [4] that several test cases with different ECCE levels would be needed to have a good coverage in low, medium and high SNR region. There would be no guideline on which levels for the distributed transmission mode should be prioritized. So we propose to use 16 ECCE and 4 ECCE to cover low and medium SNR for the distributed transmission and 2ECCE and 8ECCE to cover high and medium operating SNR for the localized transmission mode. For 32ECCE, it is quite a corner case. But we have no strong opinion on this one.

For the number of EREGs per ECCE, we have concern on configuring both 4 and 8 EREGs per ECCE for TDD during the test. As shown in [8], the performance for different ECCE sizes might vary significantly. The required SNR to 1% BLER for 4EREG per ECCE would be different from that for 8EREG per ECCE. From the test point of view, the uniform coding rate would benefit.
For the number of EPDCCH sets, we are not sure whether two overlapping distributed sets are suitable. No more information on UE implementation could be obtained. Alternatively, when the overlapping sets are the distributed set and localized set respectively, ARO would be used to avoid the ACK/NACK resource collision. So we prefer to have overlapping configurations in the localized transmission mode test.
For DCI format, DCI format 1A is used to configure the transmit diversity and DCI format 2A to configure the LD-CDD for TM3 according the specification. DCI format 1A would be more often used for cell edge transmission. So we prefer to use DCI format 1A for the test.
For beamforming mode, we suggest to use the same model as used for dual layer DRMS transmission test, since two DMRS ports will be associated with data in per RE switching manner during the distributed transmission. And the precoder used in the adjacent PRB pairs will be different, so UE could not do averaging across the PRBs. Thus we set the updating granularity as minimum. Regarding the propagation condition, we propose to use EVA70 with more frequency selective feature.
Regarding the monitoring subframe configuration, we propose to configure UE to monitor USS on both EPDCCH and PDCCH as proposed in [3, 4]. The intention is to verify whether UE can follow the signaling and monitor both EPDCCH and PDSCH simultaneously. And maybe higher CCE level will be configured for PDCCH and an additional requirement on PDCCH BLER may be added onto one of the EPDCCH tests.
5.2 Basic localized transmission mode test
In Table 3, we summarize the proposed parameters for the localized transmission mode test with the legacy PDSCH transmission mode. In Table 4, we provide the template for EPDCCH performance requirements.
Table 3: EPDCCH Parameters for localized transmission mode test
	Parameter
	Localized
	Notes

	Bandwidth
	10 MHz
	

	Cyclic Prefix
	Normal
	

	Duplexing
	FDD, TDD
	TDD Configuration 0

	EPDCCH Starting Symbol
	By RRC Signaling with CFI = 1,[2] and EPDCCH starting from Symbol #3
	For localized the support of QCL and non-QCL to be considered/supported. The control symbol signaled by PCFICH and RRC signaling should be different for localized transmission.

	ECCE Aggregation Level
	[2, 8]


	[2-16]: 2, 4, 8,16 are included. ECCE AL 32 to be considered in the next mtg.

	Number of EREGs per ECCE
	4 for both FDD and TDD
	[8, TDD special SF] will be considered further.

	Number of EPDCCH Sets
	2
	Overlapping Sets: 1 distributed set and 1 localized set

	Number of PRB pair per EPDCCH
	8 for localized and [4] for distributed
	An EPDCCH is defined as N (2, 4, 8) PRB pairs. N = 4 is skipped to reduce the number of test cases. 
The target EPDCCH is in localized set and PRB pairs of that set are evenly distributed across the system bandwidth.

	EPDCCH scheduling
	Random scheduling
	EPDCCH to be randomly scheduled on allocated PRB pairs

	PDSCH Configuration
	TM 9
	

	DCI Format for EPDCCH
	DCI format 2D
	

	Antenna Configuration
	2×2
	Single layer beamforming performance with 2Tx (2 x 2) antennas for localized transmissions with DMRS ports of 107~ 110.

	CRS
	Port 0, 1
	

	Beamforming model
	Random beamforming
	[As defined in Annex B.4.1 in TS36.101]

	Precoder update granularity
	[1 PRB and 1ms]
	Frequency domain: 1PRB; Time domain: 1ms

	EVM and Noc
	6% and -98 dBm/15khz
	The frequency selective noise floor will be used.

	Channel Model
	EVA5
	

	QCL Parameters
	-
	

	CSI-RS
	Port 15. 16
	CSI-RS will be configured on every subframe where EPDCCH is transmitted to maintain the uniform coding rate during the test.

	Monitoring subframe configuration
	Monitor both PDCCH and EPDCCH USS
	Have the additional requirements for PDCCH during the test.

	TDD configuration
	UL/DL configuration: 0

Special subframe: 4

ACK/NACK feedback: Multiplexing
	The configurations are aligned with the existing parameters for TDD PDCCH/PCFICH tests in Rel-8.


Table 4: EPDCCH performance requirements for localzied transmission mode test
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	8 ECCE
	TBD
	TBD
	EVA5
	2×2 Low
	1
	TBD

	2
	10 MHz
	2 ECCE
	TBD
	TBD
	EVA5
	2×2 Low
	1
	TBD

	Note: one additional BLER requirements for PDCCH would be added.


We will have some clarifications for the proposed parameters in the follows.

For DCI format, DCI format 2C will be configured for TM9 multiplexing transmission. So we propose to use DCI format 2C for the test.
Regarding the beamforming model, the EPDCCH localized transmission would be similar to the single layer multiplexing with instantaneous interference test for UE-specific RS (DMRS). So the same beamforming model is suggested. The DRMS ports out of four ports used for EPDCCH transmission and the data would be pre-coded by one pre-coder of W1 and the other three RS would be pre-coded by the other pre-coder of W2.
The clarifications on other parameters can be found in the distributed transmission test section.
5.3 Localized transmission mode test with QCL Type-B configuration
As discussed in [5] and in section 3.2, one of the main test purpose for this test is to verify the rate matching under QCL Type-B configurations and UE behaviour correctly handling the corresponding signalling. One of the challenging scenarios is that two transmission points (TP1 and TP2) are used for one user. Two EPDCCH sets are configured. One set is associated with TP1 and the other is associated with TP2. The transmission from these two TPs is dynamically switched during the test.
On top of the basic localized transmission test, the number of PRB pair per EPDCCH and CSI-RS configurations need to be modified. And new CQL Type-B configuration related parameters are needed.
Because the proposed scenario is relevant to feature group 7-1, maybe it would be better to wait for the outcome of the CoMP related discussion.

5.4 PDSCH test with EPDCCH scheduling
In Table 5, we summarize the common parameters for this test. In Table 6, we provide the template for EPDCCH performance requirements. Maybe a number of test cases are needed. But for one UE only one of the tests need to be verified.
Table 5: Test parameters for sustained data rate test for PDSCH with EPDCCH

	Parameter
	Values and notes

	Bandwidth
	10MHz and 20MHz

	Duplexing 
	FDD and TDD
For TDD the UL/DL configuration:  depending on test cases
Special subframe configuration: 4

	Cyclic Prefix
	Normal

	EPDCCH transmission mode
	Localized

	Number of EPDCCH Sets
	 2, both sets are the localized transmission mode

	Number and configuration of EPDCCH RPB pairs
	4 PRB pairs  for each EPDCCH set

	ECCE levels
	[2]

	EPDCCH Starting Symbol
	EPDCCH starts from the 2nd OFDM symbol (Symbol #1)

	EPDCCH monitoring subframe
	EPDCCH USS is monitored in all subframes

	EPDCCH DCI Format
	[DCI format 2A] corresponding to PDSCH TM3

	EPDCCH resource allocation
	1PRB, resource allocation will be randomly selected before test and fixed during the test.

	PDSCH transmission mode
	[TM3]

	MBSFN subframe configuration
	No

	PDSCH resource allocation
	49PRB for 10MHz, 99PRB for 20MHz

	CFI
	1

	Number of PDSCH PRBs
	99

	Antenna Configuration
	2 x 2

	Propagation channel
	Static channel

	EPDCCH beamforming model
	· Option 1: Fixed pre-coding

· Option 2: Random pre-coding (as defined in B.4.1 of 36.101)


Table 6: Performance requirements for sustained data rate test for PDSCH with EPDCCH (FDD)
	Test
	UE Category
	CA

capability
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	
	Test metric

	1
	Category 1
	-
	TBD
	TBD
	FFS

	2
	Category 2
	-
	TBD
	TBD
	FFS

	3
	Category 3 (Note 1)
	-
	TBD
	TBD
	FFS

	3A
	Category 3 (Note 2)
	-
	TBD
	TBD
	FFS

	4
	Category 4
	-
	TBD
	TBD
	FFS

	6
	Category 6, 7
	-
	TBD
	TBD
	FFS

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3A.

Note 2:
Applicable to operating bands supporting up to 10 MHz channel bandwidths. 

Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


6 Conclusion
In this paper, we discuss the test parameters for ePDCCH demodulation and the proposal are:
· Observation 1: 20MHz bandwidth only could not provide a good test coverage considering the UE categories and bands.

· Observation 2: the reference value of TB success rate for sustained data rate test with very high MCS seems a little loose and do not rule out the impact of RF impairments. Maybe the alternative solutions need be considered if the group confirm the concern (two alternative solutions are provided in this contribution).

· Observation 3: the extreme uplink time advance corresponds to 100km coverage which is not the usual case in practice. Maybe a moderate value should be considered if needed.

· Proposal 1: mainly consider the test coverage with respect to UE categories when introducing the PDSCH test with EPDCCH scheduling.

· Proposal 2: define the separate EPDCCH localized transmission tests with both TM10 QCL Type-B configuration and TM9.

· Proposal 3: if the group is happy to consider eICIC/FeICIC scenario, the frequency-selective interference like that used in CQI frequency-selective interference test is suggested instead of explicitly modelling the aggressor cell, and the test is suggested to be conducted with the localized transmission mode.

· Proposal 4: do not introduce multi-user EPDCCH test.
· Proposal 5: it is suggested to use random pre-coding scheme for the EPDCCH localized transmission test.
And in section 5, the detailed test parameters are provided.
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