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1 Introduction
The test framework for advanced receivers has been intensely discussed in RAN4#63 as recorded in [1] and the updated framework [2] and simulation assumptions for FDD [3] were later agreed. According to [1], the following agreements were reached regarding how to handle TDD test cases:
· Introduce above test cases for both FDD/TDD

· Test parameters and simulations to start with FDD

· Test parameters for TDD to be discussed and agreed during RAN4#63AH

· Companies invited to provide input on TDD parameters for RAN4#63AH

In this contribution, we discussed the test parameters regarding TDD operation and some proposals were given.
2 Discussion
The test framework currently incorporated 3 demodulation tests. Generally this test coverage and most assumptions should be applicable for both FDD and TDD. However, some differences still remain and we have listed those test parameters that are may need to be added or revised and had an analysis one by one. Some parameters are TDD specific that need to be defined specially for TDD.
UL/DL & Special Subframe Configuration

For UL/DL configuration, configuration 1 has been used in most demodulation test cases since Release 8 and we see no special reason to change that in current tests for advanced receivers. For special subframe configuration, only configuration 4 has been used in demodulation test and this should be also reused.

Proposal 1: Adding UL/DL configuration 1 and Special subframe configuration 4 for TDD.

ACK/NACK feedback mode
This parameter has been introduced since [4] after an impact analysis of on testability of the TDD scenarios in [5]. It has been agreed that by using multiplexing will not be impacted for release 8 single-layer tests. 

Since all three test cases (TM2/6/9) utilize single layer transmission for the serving cell in current test framework and the UL/DL configuration 1 same to previous release 8 is also proposed, it is believed that multiplexing should also be appropriate.

Proposal 2: Adding Multiplexing as ACK/NACK feedback mode for TDD.

Some test parameters need to be changed according to previous added parameters..

Subframes for demodulation
For similar release 8 tests, all downlink subframes except subframe 5 (subframe 0, 1, 6, 4, 9) were scheduled for downlink transmission. Though the inclusion of subframe 0 and special subframes made the calculation and configuration of RMC a bit more complicated, this allocation scheme maximized the utilization of available downlink subframes and beneficial to testing time. Thus the following proposal was made:

Proposal 3: Schedule all downlink subframes except subframe 5 (subframes 0, 1, 6, 4, 9) for demodulation for TDD.

Special subframes Resource allocation and TBS for TM9
For TM9 transmission (Test3), the central 9 PRB have been unscheduled according to the limitation of physical layer specification as discussed in [6]. This is also in accordance with previous TM8 tests for dual-layer beamforming and TM9 eDLMIMO demodulation tests. 
For TM2/6 transmission, no such restriction is enforced so it is proposed to allocate 50PRBs.

Proposal 4: For special subframes, allocate 50RBs for TM2/6 tests and 41PRB (the same to subframe 0) for TM9 tests.  
For the MCS used in DwPTS portion of special subframe, it is proposed to set those MCSs to ensure the code rate of subframe is close to the code rate of normal subframe, in order to have similar performance as the normal subframe. The same modulation order also need to be maintained between different subframe types.It should also be noted that for DwPTS portion of special subframe 1,6 , 
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 according to section 7.1.7 of 36.213. 
Proposal 5: Choose the MCS of special subframe so the code rate could be the closest to the code rate of normal subframe.  The same modulation order also need to be maintained between different subframe types.
CSI-RS periodicity and subframe offset
The CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS) for FDD is currently set to 5/2. For TDD, it is proposed to set this parameter to 5/4, to set the normal subframe carrying CSI-RS. This is also in line with the configuration for eDL-MIMO Demodulation (framework R4-112309) and CSI tests CSI (CR R4-112677). 
Proposal 6: Set the CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS) to 5/4 for TDD.

CQI Delay & HARQ Number

These two parameters are determined by other parameters previously discussed. 

For CQI delay, TDD has to consider the waiting time of available UL or DL subframes apart from processing time and this configuration was determined by the UL/DL configuration and the subframes for demodulation. It has been analyzed in [7] that 10 or 11ms was applied given the current UL/DL configuration 1 and allocation of subframes 0, 1, 4, 6, 9.

For HARQ number, it should be 7 for UL/DL configuration 1 according to physical layer spec.

Proposal 7: Set CQI delay to 10 or 11ms. Set Max HARQ number to 7.

MIMO Configuration and PMI reporting for TM9

Currently the 4x2, low correlation, with PMI reporting has been used for FDD. This is in line with the requirements of FDD and also in accordance with FDD PMI tests for Release 10 eDL-MIMO. However, this configuration seems not quite consistent with typical TDD scheme and past relative tests. We discussed three possible options for and doing an analysis regarding the pros and cons.
Option1: 2x2, Low, Random Precoding

This is the configuration for TDD demodulation tests for TM7/8/9 and also used for FDD for TM9 eDL-MIMO demodulation tests and there are a number of merits for this configuration. 

· By utilizing a random precoding technique, the phase change effect similar to Beamforming was introduced. 
· Since this configuration is already used before, the realization of test equipment will not be challenging. 

· This configuration means less faders needed in the tests, which is beneficial for the simplification and lower cost for the tests.

However, there are also a number of drawbacks for this option. 

· First one is the PMI feedback performance could not be tested in this test. 
· More study regarding appropriate MCS and some other parameters might be needed.

· The alignment of FDD and TDD is somewhat compromised.

This could be a viable option. However, some further work might be needed to framework.
Option2: 4x2, Low, Follow PMI

This is the current configuration for FDD. Utilizing this method has following obvious merits:

· Simplify the framework and the following maintenance work;

· The PMI reporting was also tested for advanced receiver in this test;

The main drawback is:

· No beamforming effects were simulated somewhat less typical for TDD

This is the most simple way forward, though might be so typical for TDD.

Option 3: 8x2

Although seems to be a more typical and complete scenario, this is the most complicated possible way forward. Although this configuration had been used in eDL-MIMO PMI tests, currently we do not think this could be an acceptable way forward due to the complicated nature of it:
· The beam steering approach would have to be in corporate into 8x2 channels to test the PMI reporting ability, then how about the interfering cells? It is quite difficult, if possible, to coordinate the different beam steering with the concept and configuration of DIP, and further study with the relationship with these detailed channel parameters with performance could be much more than current WI plan could afford.

· In addition, the realization of test equipment could be more complicated. The faders would also have to be doubled which is economically unfavourable.
In all, we don’t think it is necessary and worthwhile to use 8x2 configurations and this option 3 is not really an option.
Proposal 8: Using Option1 (2x2, Low, Random BF) or Option2 (4x2, Low, Follow PMI, same to FDD) for TDD MIMO Configuration and PMI reporting for TM9.

Apart from the previous discussed parameters, others parameters originally designed for FDD seems also applicable for TDD and could be reused.
3 Conclusion
In this contribution, we discussed the test parameters regarding TDD operation and some proposals were given.
Proposal 1: Adding UL/DL configuration 1 and Special subframe configuration 4 for TDD.

Proposal 2: Adding Multiplexing as ACK/NACK feedback mode for TDD.

Proposal 3: Schedule subframes 0, 1, 6, 4, 9 for demodulation for TDD.

Proposal 4: For special subframes, allocate 50RBs for TM2/6 tests and 41PRB (the same to subframe 0) for TM9 tests.
Proposal 5: Choose the MCS of special subframe so the code rate could be the closest to the code rate of normal subframe. The same modulation order also needs to be maintained between different subframe types.
Proposal 6: Set the CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS) to 5/4 for TDD.
Proposal 7: Set CQI delay to 10 or 11ms. Set Max HARQ number to 7.

Proposal 8: Using Option1 (2x2, Low, Random BF) or Option2 (4x2, Low, Follow PMI, same to FDD) for TDD MIMO Configuration and PMI reporting for TM9.

In addition, it is proposed to whether option1 or option2 should be used in proposal 8.

The detailed proposals for assumptions were attached in the Annex.
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Annex Proposed Simulation Assumptions
Note: This assumptions revision is given based on R4-123639 [3]. Both option1 & option2 for MIMO configuration of TDD TM9 tests were included in the following assumptions.
Simulation assumptions for link level evaluation

RS-based LMMSE-IRC is assumed as reference receiver structure. Simulation assumptions are provided in Table 1.

Table 1: Simulation assumptions for link-level evaluations
	Parameter
	Test 1 (TM2)
	Test 2 (TM6)
	Test 3 (TM9)             

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Uplink downlink configuration (TDD only)
	1

	Special subframe configuration (TDD only)
	4 (DwPTS: GP: UpPTS – 12:1:1)

	Transmission mode in serving cell
	TM2
	TM6
	TM9 with 1-layer

	Transmission mode in interfering cells
	TM3
	TM4
	TM9

	MIMO configuration
	2x2, [low] correlation

See Note 1
	2x2, low correlation
	FDD: 4x2, low correlation 

TDD option1: 2x2, low correlation
TDD option2: 4x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	[EVA70]
	EVA5
	EVA5

	
	Use different channel seed for between cells

	Number of interfering cells
	2 interfering cells
	2 interfering cells
	Option 1: 2 interfering cells

Option 2: 1 interfering cell (DIP1 is the same as option 1) 

	Geometry
	Geometry range: [-8:1:6] dB

	Simulation output for alignment
	Sweep throughput vs. geometry (SINR), keeping DIP(s) fixed to agreed values

	DIP values
	DIP1=-1.73dB, DIP2=-8.66dB

	CRS configuration
	2 CRS ports per cell with planning (non-colliding CRS between cells)

	CSI reference signals
	N/A
	N/A
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset (TCSI-RS / ICSI-RS)
	N/A
	N/A
	FDD: 5 / 2
TDD: 5 / 4

	CSI reference signal configuration
	N/A
	N/A
	0

	Resource allocation
	50 PRBs
	50 PRBs
	50 PRBs

	
	
	
	FDD: 41 PRBs in subfr.#0 
TDD: 41 PRBs in subfr.#0,1,6

(skip center 9 PRBs, allocated PRBs: RB0–RB20 and RB30–RB49)

	Subframes for demodulation
	All downlink subframes scheduled for demodulation except subframe #5

	MSC and TBS options
	Refer to Table 2
	Refer to Table 3
	Refer to Table 4

	HARQ
	FDD: 8 HARQ processes and max 4 transmissions
TDD: 7 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec for FDD, 10 or 11 msec for TDD

	PMI granularity and rank of interfering signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies
Frequency granularity is 6 PRBs

	
	80% rank-1,20% rank-2
	80% rank-1, 20% rank-2
	70% rank-1, 30% rank-2

	PMI for target signal
	N/A
	Follow wideband PMI
	FDD: Follow wideband PMI
TDD option1: Random Beamforming
TDD option2: Follow wideband PMI

	ACK/NACK feedback mode (TDD only)
	Multiplexing

	Channel and interference estimation at UE
	Practical and realizable channel and interference covariance estimates with no a-priori knowledge of the channel state information

	Physical channels transmitted in serving cell
	PSS/SSS/PBCH

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Physical channels transmitted in interfering cells
	PDCCH

PDSCH: 16QAM modulation is agreed to be used in interfering cells

PSS/SSS/PBCH

	Cyclic prefix
	Normal

	Simulation length
	20000 sub-frames at minimum


Note 1: Interested companies can investigate the relative IRC vs. baseline receiver gain for low and medium correlation. Issue with the 2 interferers having the same spatial direction needs to be addressed (e.g. by using a rotating beam as in Rel-10 eDL-MIMO 8-Tx PMI tests).
Table 2: MCS and TBS options for Test 1 (FDD)
	
	
	MCS#6
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12384]
	[12384]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[13200]
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[4.6440]
	[5.5800]


Table 2a: MCS and TBS options for Test 1 (TDD)
	
	
	MCS#6
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12384]
	[12384]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A

	For special subframes #{1,6}
	Information bit payload
	Bits
	
	

	
	Binary channel bits per subframe
	Bits
	
	

	For subframes #{4,9}
	Information bit payload
	Bits
	[5160]
	[6200]

	
	Binary channel bits per subframe
	Bits
	[13200]
	[13200]

	Max. Throughput averaged over 1 frame
	
	Mbps
	
	


Table 3: MCS and TBS options for Test 2 (FDD)
	
	
	MCS#10
	MCS#11
	MCS#12

	For subframe #0
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[24768]
	[24768]
	[24768]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A
	N/A

	For subframes #{1,2,3,4,6,7,8,9}
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[26400]
	[26400]
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[7.1928]
	[7.8840]
	[8.9208]


Table 3a: MCS and TBS options for Test 2 (TDD)
	
	
	MCS#10
	MCS#11
	MCS#12

	For subframe #0
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[24768]
	[24768]
	[24768]

	For subframe #5
	Information bit payload
	Bits
	N/A
	N/A
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A
	N/A
	N/A

	For special subframes #{1,6}
	Information bit payload
	Bits
	
	
	

	
	Binary channel bits per subframe
	Bits
	
	
	

	For subframes #{4,9}
	Information bit payload
	Bits
	[7992]
	[8760]
	[9912]

	
	Binary channel bits per subframe
	Bits
	[26400]
	[26400]
	[26400]

	Max. Throughput averaged over 1 frame
	
	Mbps
	
	
	


Table 4: MCS and TBS options for Test 3 (FDD)
	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	[4968]

	
	Binary channel bits per subframe
	Bits
	[9840]

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{2,7}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[11600]

	For subframes #{1,3,4,6,8,9}
	Information bit payload
	Bits
	[6200]

	
	Binary channel bits per subframe
	Bits
	[12000]

	Max. Throughput averaged over 1 frame
	
	Mbps
	[5.4568]


Table 4: MCS and TBS options for Test 3 (TDD)
	
	
	MCS#7

	For subframe #0
	Information bit payload
	Bits
	

	
	Binary channel bits per subframe
	Bits
	

	For subframe #5
	Information bit payload
	Bits
	N/A

	
	Binary channel bits per subframe
	Bits
	N/A

	For subframes #{1,6}
	Information bit payload
	Bits
	

	
	Binary channel bits per subframe
	Bits
	

	For subframes #{4,9}
	Information bit payload
	Bits
	

	
	Binary channel bits per subframe
	Bits
	

	Max. Throughput averaged over 1 frame
	
	Mbps
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