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1 Introduction
In RAN4#72 a further WF [1] was agreed for TDD eIMTA demodulation and CSI requirement coverage, the demodulation related items are listed as below:

· UE demodulation requirements

· No new PDCCH/PCFICH, PHICH ,PBCH tests are defined for LTE TDD eIMTA

· The following test purpose is considered for PDSCH demodulation requirements introduction

· At least verification of properly handling dynamic UL-DL reconfiguration L1 signaling with different UL-DL configuration from SIB-1 should be included, and other purposes are not excluded.
…….
· RE mapping with the additional ZP-CSI-RS configuration should also be considered as candidate test purpose. Whether it is verified in demodulation or CSI requirement is FFS.

· How to design the final test cases based on features listed above are FFS. Companies are encouraged to provide more inputs in RAN4#72bis. 

· No jointed test for TDD-FDD CA and eIMTA with the agreement that the feature group #7-1a could be indicated as supported when UE passes the separate demodulation test cases for TDD-FDD CA and TDD eIMTA. 
In this contribution we focus the discussion on the decided PDSCH demodulation set up and the RE mapping test. 
2 Discussion
2.1 Demodulation assumptions for PDSCH
In last RAN4 meeting the group had different opinions on the test coverage and also the details on the corresponding test set up, and the agreed WF only covered the test coverage since it seemed difficulty to have further agreement on setting up details compared with the status agreed in [2]. In this section we provide our views on the PDSCH test to verify the UE capability to handle the TDD UL/DL reconfiguration.
· UE capability and test purpose
Feature group #7-1 could be verified via the current agreed test purpose as verification of properly handling dynamic UL-DL reconfiguration L1 signaling with different UL-DL configuration from SIB-1 should be included with single TDD carrier case. According to the RAN1 LS [6] feature group #7-1 is not the prerequisite feature group for feature group#7-2 and #7-3, hence all the feature groups could be supported separately. Consequently, we propose not to include any other test purpose and/or UE capability in this PDSCH test.  
· Dynamic UL/DL configurations in the explicit L1 signalling and DL HARQ reference configuration 

In [2] there are options for 4 or 7 TDD UL/DL configurations which were proposed to be candidate in the test. However, for the purpose to simplify the simulation and conformance test, it is suggested that less candidates could be taken into consideration. Even with less TDD UL/DL reconfiguration candidates, the UE behaviour in practical scenario still could be verified. We do not see additional benefit to involve too many configurations in the test. So our preference still is the option 3 for TDD UL/DL configurations {0, 5} with DL HARQ reference TDD UL-DL configuration #5. Either TDD UL/DL configuration 0 or 5 is randomly selected with equal probability of 0.5.
· The set of subframes to monitor the reconfiguration DCI (explicit L1 signalling); 

10ms periodicity of reconfiguration DCI seems agreeable for all companies. We further propose the L1 signalling should be transmitted at subframe # 0. It implies the UL-DL reconfiguration indication shall be applied in the same radio frame, which reflects the most challenge case for UE implementation.  
· Noc level for two subframe sets
Since we propose that for this PDSCH test only the feature group #7-1 is considered, it is believed that interference model or different Noc levels for two subframe sets are not needed in this case. The Noc level used in legacy demodulation requirement could be reused.
· Transmission mode

eIMTA can be used for all transmission mdoes, Hence any transmission mode could be selected for the test. In point of simplification the simulation and specification point of view TM1 is suggested to be used. 
· Propagation condition

According to previous study, the TDD UL/DL reconfiguration would be applicable for small cells (i.e. femto and Pico cell) only. The assumption for UE speed served by small cell is no more than 50km/h, which implies the applicable propagation condition for these scenarios are restricted as EPA5/EVA5/EVA70.
· Test metric

We propose to verify the summation throughput for both fixed and random subframe sets. The UE should achieve certain fraction (i.e. 70%) of total throughput at certain SNR, which could be derived based on link simulations. 
The PDSCH test parameters for TDD eIMTA are summarized as below:

Table 1 Test Parameters for PDSCH withTDD eIMTA 
	Parameter
	Unit
	Test 

	PDSCH transmission mode
	
	[TM1(port0)] 

	BW
	MHz
	10

	UL/DL configuration indicated by SIB-1
	
	0

	Special subframe configuration
	
	4

	Downlink HARQ reference configuration
	
	5

	Dynamic UL/DL configurations in the explicit L1 signalling
	
	{0,5} with random equal probability

	Periodicity for the uplink-downlink configuration change
	ms
	10ms

	Subframe for L1 uplink-downlink reconfiguration signalling
	
	Subframe #0

	Propagation condition
	
	EPA5/EVA5/EVA70

	Antenna configuration
	
	1x2 Low

	Downlink power allocation  
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	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 1)

	Modulation
	
	QPSK

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	15

	ACK/NACK feedback mode
	
	Multiplexing

	Redundancy version coding sequence
	
	{0,1,2,3} 



	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	2 for 10 MHz

	Cross carrier scheduling
	
	Not configured

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


2.2 RE mapping test
In the case of feature group #7-3, the feature of PDSCH/EPDCCH RE mapping is further splitted into three braches as below:

4) Configuration of two ZP CSI-RS for TM 1 -- 9 and PDSCH RE mapping by rate matching around the configured ZP-CSI-RS configurations

5) Configuration of two ZP CSI-RS for TM 1 -- 9 and EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations, if the UE supports EPDCCH

6) Configuration of two ZP CSI-RS for TM 10 and EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations, if the UE supports TM10 and EPDCCH

In last RAN4 meeting the possibility to have combined test for the PDSCH/EPDCCH rate matching within CSI test was initial discussed during offline. After further consideration we potentially propose that the PDSCH RE mapping behaviour could be verified in CQI test which can be found in companion contribution [7]. 

While the EPDCCH RE mapping with two ZP CSI-RS configurations still should be tested in context of demodulation requirement. The reason is that if EPDCCH RE mapping is included in the CSI measurements then the corresponding requirement is not applicable for UEs which do not support EPDCCH or the number of CSI measurement would increase to have additional test for EPDCCH capable UE. In that case, the more straightforward way is to introduce corresponding test for demodulation part. It is proposed to introduce a TM1-9 EPDCCH RE mapping test with 2 ZP-CSI-RS configurations at least. The test set up could be proposed in below tables which are based on the TM3 test in current specification:

    Table 2: Test Parameters for EPDCCH RE mapping
	Parameter
	Unit
	Value

	Number of PDCCH symbols
	symbols
	2 (Note 1)

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	Ms
	1

	Beamforming Pre-Coder
	
	Annex B. 4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	CSI-RS signal 
	
	Port 15 and 16

	Zero-power CSI-RS configuration 1
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[0 / 0010010000000000]

	Zero-power CSI-RS configuration 2
ICSI-RS / ZeroPowerCSI-RS bitmap
	
	[4 / 0010000010000000]

	Number of EPDCCH Sets Configured
	
	2 (Note 2)

	Number of PRB per EPDCCH Set
	
	4 (1st Set)

 8 (2nd Set)

	EPDCCH Subframe Monitoring
	
	NA

	PDSCH TM
	
	TM3

	DCI Format
	
	2A

	TDD UL/DL Configuration
	
	1

	TDD Special Subframe
	
	1 (Note 3)

	Note 1: 
The starting symbol for EPDCCH is derived from the PCFICH. RRC signalling epdcch-StartSymbol-r11 is not configured.

Note 2: 
The two sets are distributed EPDCCH sets and non-overlapping with PRB = {3, 17, 31, 45} for the first set and PRB = {0, 7, 14, 21, 28, 35, 42, 49} for the second set. EPDCCH is scheduled in the first set for Test 1 and second set for Test 2, respectively. Both sets are always configured.

Note 3:
 Demodulation performance is averaged over normal and special subframe.


Table 3: Minimum performance 

	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
	4 ECCE
	R.55 TDD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	TBD

	2
	10 MHZ
	16 ECCE 
	R.56 TDD
	OP.7 TDD
	EVA70
	2 x 2 Low
	1
	TBD


The proposed requirement could be the alternative test requirement for UE which support EPDCCH and UE feature group#7-3. For UEs which support EPDCCH only the original test should be applied. 
3 Conclusion
In this contribution we provide further proposal for the demodulation requirements of TDD eIMTA. Our views are:
Proposal 1: PDSCH requirement should be introduced for feature group#7-1 only according to test parameters suggested in table1.

Proposal 2: EPDCCH RE mapping should be verified at least for TM 1 - 9 around the configured ZP-CSI-RS configurations according to the test parameters suggested in table 2 and 3.
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