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1. Introduction
In RAN4#74, the WI discussions have moved forward to build PDSCH test scenarios for non-TM10 cases. For PDSCH testcases, RAN4 has agreed in the way-forward [1] as 
· UE test purposes

· To achieve MMSE-IRC+CRS-IC gain with low partial load under homogeneous scenarios.

· When the interference condition is not favorable for CRS-IC, there is no performance loss compared with MMSE-IRC when CRS assistance information is provided.
· PDSCH demodulation test
· Evaluate tests for following transmission mode
· TM2, TM3, TM4, TM9
· The TMs may be down selected based on test purposes and evaluation results 
· Interference modelling for link level
· Reusing these FeICIC interference modelling parameters in the CRS-IM tests:

· Number of interference cells 

· Time offset and frequency offset

· CRS assistance signalling
· Non-colliding CRS shall be included in the tests setup

· Interested companies are encouraged to provide link level analysis for colliding CRS case

 In this contribution, we discuss about testcase configurations and perferences. 
2. Discussion
In Rel-12 SI report [2] of CRS-IM for homogenous network, interference profiles have been made through system level studies as well as a link level test scenario. From the last meeting, the WI discussion started based on the suggested scenario. In order to make a feICIC receiver operated under homogenous network, we would like to share further views for Rel-13 UEs under homogeneous network.

Receiver behaviors :

Testing a Rel-11 feICIC receiver with MMSE-IRC + CRS-IC is listed this WI. A goal of this WI is to define Rel-11 feICIC receiver behaviors without ABS/non-ABS subframe signaling under homogenous networks. Therefore both MMSE-IRC and CRS-IC behaviors must be properly tested under the network  without ABS/non-ABS subframe signaling. MMSE-IRC and CRS-IC has specific behaviros repectively.  First about CRS-IC scheme, an UE should be able to estimate aggressor channels and apply CRS-IC without ABS/non-ABS subframe scheduling. Second about MMSE-IRC,  an UE must be able to estimate proper interference covariance matrix for IRC application on PDSCH REs. Especially, when a collining CRS aggressor exists, the serving CRS cannot read the subframe status if interfering PDSCH is loaded or not.
Interference CRS configurationes :


In order to test the receiver behaviors listed above, proper interference cell ID profile models are required. As know, colliding CRS degrades serving cell channel estimation, and the receiver cannot detect interfering PDSCH loading and unloading. Therefore, we recommend that CRS-TM tests need to have one colliding CRS aggressor and one non-colliding CRS aggressor. For DMRS-TMs, non-colliding CRS aggressors will be more interesting since colling CRS aggressor will not make sigfinifant performance impact on PDSCH. From the simulation results of table 1 and table 2, we observe receiver gain of one colliding CRS aggressor and one non-colliding CRS aggressor is more explicit comparing two non-collider CRS scenarios.  For DMRS TMs, two non-colliding CRS aggressors are considerable. 
Observation 1 : 

For a CRS transmission mode, MMSE-IRC behavior needs to be tested under a scenario with one colliding CRS aggressor and one non-colliding CRS aggressor. Regarding a colliing CRS aggressor, at least, a test needs to check UE performances of seving cell CRS channel estimation and interference covariance estimation. For DMRS TMs, two non-colliding CRS aggressors are considerable.

Resource utilizations :

The WI proposal assumes light PDSCH traffic. Resource utilization of interference PDSCH transmission is suggested with 10%, 20%,30%, and 50% in the WI. Depending on resource utilization, performance gains with MMSE-IRC and CRS-IC receivers vary respectively. When relatively heavy traffic is loaded (i.e. RU=50%), IRC strategy is efficient to improve performance, while CRS-IC scheme benefits are explicit with very light traffic (10%).  The RU rate needs to be selected to properly evaluate both MMSE-IRC and CRS –IC behaviors. 
Observation 2 :
When relatively heavy traffic is loaded (i.e. RU=50%), the IRC strategy is efficient to improve performance, while CRS-IC scheme benefits are explicit with very light traffic (10%). Therefore the RU rate needs to be selected to properly evaluate both MMSE-IRC and CRS–IC behaviors. 
Frequency offset and timing offset

In order to verify that UE has correct implementation in terms of the interference signal time/frequency offsets estimation and compensation, realistic time and frequency offsets for the homogenous network cells should be considered in the homogeneous network CRS-IM demodulation tests. The number captured in the table 3 is from feICIC scenarios, which typically appear under hetrogeouns networks. Among homogenous networks, cell sizes may be larger and in the worst case, cell synchronization may be imperfect out the given 300Hz. Natually, questions rise if the given frequency offset and timing offset are modeled within a range in typical homogenous network deployments. We need more discussions modeling of the network deployments regarding interference signal parameters. We expect that RAN4 testcases give a reasonable testing parameters of  realistic UE tests. 
Observation 3 :
A frequency offset and a timing offset must be modeled within a range in typical homogenous network deployments. UE venders expect that RAN4 testcases give reasonable testing parameters of  UE tests, so the values must be set within reasonable range.
Random interfering injection model :
Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells. So far, there has been no random interference injection model in TS36.101, although NAIC has on-going discussion on its model. Regarding the partial random model, NAIC considers dynamic FTP interference environment. The homogenous network CRS-IM WI can adopt the similar model. Although MCS of interference does not need to be random, rank and PMI models of interfering BSs needs to be discussed. They affects MMSE-IRC performance rather than CRS-IC performance, so depending on PMI and RI models, MMSE-IRC performance gains can be explicitly acheived in testcases. Also, when RU rate is low (i.e 10%,20%), RI random switching is not so meaningful. In order to see MMSE-IRC improvmenet explicitly, fixed rank=1 (RI=1, 100%) will be considerable in the test.
Observation 4 :

Rank and PMI models of interfering BSs needs to be discussed, which affects MMSE-IRC performance rather than CRS-IC performance. Depending on PMI and RI models,  MMSE-IRC performance gains can be explicitly acheived in testcases. 

3. Performances
For intial test performance, we provide simulation results of TM2 based on the given interference profiles and the link level simulation scenario in [2]. And we compare between two cases with non-colliding CRS aggressors and one-colling / one non-colliding CRS aggressors. As we discuss, for CRS-TMs, colliding CRS aggressor needs to be considered for accurate behavior definition of the feICIC receiver .
The test conditions are listed in table-3. In the simulation, the eNB utilized a fixed MCS and EVA-5Hz channel is setup. Table 1 and Table 2 are comparision (two non-colliders CRS scenarios) and (one collider and one non-collider CRS scenarios). 
Table 1 : TM2  Rel-11 feICIC RX performance results attached to homogenous network scenario
( two-non-colliding CRS aggressors)
	
	SNR set
	INR1
	INR2
	SNR
	Rel-11
feICIC RX

	RU=10%
	Set 10
	11.7
	5.7
	10.2
	27.25%

	
	Set 15
	14.7
	10.1
	13.3
	59.09%

	RU=20%
	Set 10
	10.4
	4.6
	8.9
	33.10%

	
	Set 15
	13.4
	9.2
	12
	45.61%

	RU=30%
	Set 10
	9.7
	3.7
	8.2
	26.44%

	
	Set 15
	12.8
	7.8
	11.2
	31.98%

	RU=40%
	Set 10
	8.8
	2.7
	7.2
	15.90%

	
	Set 15
	11.7
	7.1
	10.3
	23.76%

	RU=50%
	Set 10
	8.4
	1.7
	6.7
	11.30%

	
	Set 15
	11.4
	5.9
	9.8
	15.18%


Table 2 : TM2  Rel-11 feICIC RX performance results attached to homogenous network scenario
( one colliding CRS and one-non-colliding CRS aggressors)
	
	SNR set
	INR1
	INR2
	SNR
	Rel-11
feICIC RX

	RU=10%
	Set 10
	11.7
	5.7
	10.2
	32.18%

	
	Set 15
	14.7
	10.1
	13.3
	66.12%

	RU=20%
	Set 10
	10.4
	4.6
	8.9
	36.01%

	
	Set 15
	13.4
	9.2
	12
	54.20%

	RU=30%
	Set 10
	9.7
	3.7
	8.2
	30.31%

	
	Set 15
	12.8
	7.8
	11.2
	36.55%

	RU=40%
	Set 10
	8.8
	2.7
	7.2
	18.30%

	
	Set 15
	11.7
	7.1
	10.3
	29.46%

	RU=50%
	Set 10
	8.4
	1.7
	6.7
	15.01%

	
	Set 15
	11.4
	5.9
	9.8
	18.98%


4. Conclusion
We share views and observations on the test configurations suggested in [2]. 
Observation 1 : 

For a CRS transmission mode, MMSE-IRC behavior needs to be tested under a scenario with one colliding CRS aggressor and one non-colliding CRS aggressor. Regarding a colliing CRS aggressor, at least, a test needs to check UE performances of seving cell CRS channel estimation and interference covariance estimation. For DMRS TMs, two non-colliding CRS aggressors are considerable.

Observation 2 :

When relatively heavy traffic is loaded (i.e. RU=50%), the IRC strategy is efficient to improve performance, while CRS-IC scheme benefits are explicit with very light traffic (10%). Therefore the RU rate needs to be selected to properly evaluate both MMSE-IRC and CRS–IC behaviors. 

Observation 3 :
A frequency offset and a timing offset must be modeled within a range in typical homogenous network deployments. UE venders expect that RAN4 testcases give a reasonable testing parameters of  UE tests, so the values must be set within reasonable range.
Observation 4 :

Rank and PMI models of interfering BSs needs to be discussed, which affects MMSE-IRC performance rather than CRS-IC performance. Depending on PMI and RI models,  MMSE-IRC performance gains can be explicitly acheived in testcases. 
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Appendix 

Table 3 : Simulation conditions for TM2 performance
	parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3
	-3
	-3

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	DIP (Note 2)
	dB
	 Table 2
	 Table 2
	 Table 2

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	[1 or 126]
	[2]

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH transmission mode
	
	[2]
	[3]
	[3]

	Timing offset
	us
	0
	[3]
	[-1]

	Frequency offset
	Hz
	0
	[300]
	[-100]

	Interference model
	
	N/A
	Note 1
	Note 1

	Resource utilization
	%
	
	[10,20,30,40,50]
	[10,20,30,40,50]

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	
	N/A
	[100%]
	[100%]

	Reporting interval
	ms
	N/A
	N/A
	N/A

	Reporting mode
	
	[PUCCH 1-0]
	N/A
	N/A

	Feedback periodicity & delay for target signal
	ms
	5/8
	N/A
	N/A

	Symbols for unused PRBs
	
	OCNG
	N/A
	

	Symbols for interference PRBs
	
	
	[QPSK]
	[QPSK]

	Note 1:
Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells; ON/OFF pattern depends on the Possion distribution.
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