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In RAN#66, LTE_CRSIM-Perf WI is approved [1].  In one companion paper [2], the general overview on the test purposes, target scenarios, and test case list are proposed. In the study item phase, TM10 was not studied in the study item phase. In Rel-11 COMP work item phase, extensive studies have been investigated. However, no consensus was achieved. In this paper, we provide our view on CRS-IC for TM10. 
Serving cell CRS-IC vs Generic CRS-IC
Before RAN4#70bis meeting, RAN4 have discussed 5 meeting cycles for whether serving cell CRS-IC (SC-CRS-IC) provides gains in realistic CoMP scenarios, and 3 meeting cycles for whether SC-CRS-IC provides system level benefits in realistic COMP scenarios in Rel.11. Based on the majority view of RAN4, there are no performance requirements assume SC (serving cell) CRS-IC in COMP Rel-11 due to limit gain for serving cell CRS-IC. Most of companies prefer to have generic CRS-IC. Extensive system level simulation results are provided for generic CRS-IC in [3]. System level simulation results show that:
· CRS-IC provides large gains in terms of performance in DPS and DPB scenarios, but also for No CoMP operation of TM10. The gains come from the fact that non-colliding CRS is a major contributor to the overall interference, and interference coordination without reducing the CRS interference is not useful.
Based on above observation, in this work item, we just focus on the generic CRS-IC, rather than SC-CRS-IC. 
Proposal 1: Generic CRS-IC is assumed as the reference receiver for TM10 operation.  
CRS configuration
For CRS configuration, both colliding CRS and non-colliding CRS have been discussed in Rel-11 CoMP WI. For colliding CRS, the CRS doesn’t interfere any PDSCH data RE. CRS cancelation can only improve the channel characteristic estimation. Hence, for colliding CRS case, the cancelation of CRS cannot bring too much benefit. For non-colliding CRS, the CRS interferes the PDSCH data RE. The cancelation of CRS can remove the interference and thus improve the PDSCH demodulation performance. Extensive link level simulation results have validated the above observations. Hence, in this work item, we just focus on the non-colliding CRS case. 
Proposal 2: For TM 10, non-colliding CRS is assumed, wherein the CRS between serving and dominant aggressor/interfering cell as well as CRS between dominant aggressor/interfering cells are assumed to be non-colliding.
CRS related signaling for TM10 and corresponding UE behavior
For non-TM10 mode, as a baseline assumption, Rel-11 CRS-AssistanceInfo is provided. However, for TM10, the CRS interference may come from:
· Serving cell
· Transmission point within COMP cooperating set
· Aggressor cells outside COMP cooperating set
For serving cell, the full CRS interference is available. Hence, this information is not necessary to explicitly provided by the network side. 
For Transmission point within COMP cooperating set, in the CSI-RS-ConfigNZP-r11 signalling, the following information is provided:
· Cell identity
· CRS ports count
· MBSFN subframe configuration
Based on this information, full knowledge about CRS of the transmission point within COMP cooperating set is known. In case QCL information is provided, the CRS information for the corresponding transmission point is not necessary to provide. 
For the aggressor cells outside COMP cooperating set, Rel-11 CRS assistance information may be provided. 
Hence, for UE to support TM10, when TM10 is configured,  not only the CRS explicitly indicated in the Rel-11 CRS assistance information shall be cancelled, but also the CRS implicitly indicated in the COMP related signaling can be removed whatever is the strongest. 
Proposal 3: For UE to support TM10, when TM10 is configured,  not only the CRS explicitly indicated in the Rel-11 CRS assistance information shall be cancelled, but also the CRS implicitly indicated in the COMP related signaling can be removed.
Consideration on the Setup
Considering the basic assumption, UE can handle up to two cells’ CRS interference. For TM10, we can configure three points in the test. The first point is the serving cell; the second point is the transmission point which can transmit PDSCH, and the third point is the aggressor cell. DPS scheme is configured. The point which transmits PDSCH can dynamically switch between the firs point and the second point. The following behavior is expected:
Case 1: The first transmission point is transmitting PDSCH. In this case, the CRS from the second transmission point and the CRS from the third transmission point shall be cancelled. 
Case 2:  The second transmission point is transmitting PDSCH. In this case, the CRS from serving cell and CRS from the third transmission point shall be cancelled. 
Case 2
Case 1
Interference the UE can cancel 
Strongest interferes are canceled only, depending on the conditions)
PDSCH and CRS

PDCCH
Serrving cell

[bookmark: _Ref410592537]Figure 1: The system setup for CRS-IM for TM10
The basic setup is shown in Figure 1. 
Proposal 4: Consider DPS or DPB as the transmission scheme in the test setup for TM10.
TM10 test setup for CRS-IC receiver
	Parameter
	Unit
	TP 1
	TP 2
	TP3

	Downlink power allocation
	
	dB
	0
	0
	0

	
	
	dB
	0 (Note 1)
	0
	0

	
	
	dB
	-3
	-3
	-3

	Beamforming model
	
	N/A
	As specified in clause B.4.1
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1
	(Note 2)
	Antenna ports 0,1

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	N/A
	N/A

	CSI reference signal 0 configuration
	
	0
	N/A
	N/A

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}
	N/A

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	N/A
	5 / 2
	N/A

	CSI reference signal 1 configuration
	
	N/A
	8
	N/A

	Zero-power CSI-RS 0 configuration
ICSI-RS /
ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/
0010000000000000
	2/
0010000000000000
	N/A

	Zero-power CSI-RS1 configuration
ICSI-RS /
ZeroPower CSI-RS bitmapS
	Subframes/bitmap
	2/
0000010000000000
	2/
0000010000000000
	N/A

	

	dB
	TBD
	TBD
	TBD

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	127
	128

	Number of control OFDM symbols
	
	2
	2
	1

	Timing offset between TPs
	
	N/A
	Reference Value in Table 8.3.1.3.2-3
	3 us

	Frequency offset between TPs
	Hz
	N/A
	0
	300Hz

	Number of allocated resource blocks
	PRB
	50
	50
	The load is TBD

	PDSCH transmission mode
	
	10
	10
	TM3

	Probability of occurrence of PDSCH transmission(Note 3)
	%
	30
	70
	N/A

	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)
	N/A

	
Note 1:	 
Note 2:      REs for antenna ports 0 and 1 have zero transmission power.
Note 3:      PDSCH transmission from TPs shall be randomly determined independently for each subframe. Probabilities of occurrence of PDSCH transmission from TPs are specified. The probability of occurrence of PQI set in each TP is equal.
Note 4:	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.



 Table 1: Test Parameters for timing offset compensation with DPS transmission

Table 8.3.1.3.2-2: Configurations of PQI and DL transmission hypothesis for each PQI set
	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	PDSCH 
	Blanked 

	PQI set 1 
	CSI-RS 0
	ZP CSI-RS 1
	PDSCH 
	Blanked 

	PQI set 2 
	CSI-RS 1
	ZP CSI-RS 0 
	Blanked 
	PDSCH 

	PQI set 3 
	CSI-RS 1 
	ZP CSI-RS 1 
	Blanked 
	PDSCH 



[bookmark: _GoBack]Table 8.3.1.3.2-3: Performance Requirements with DPS transmission
	Test Number
	Timing offset(us)
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	TBD
	TBD
	OP.1 FDD
	OP.1 FDD
	EPA5
	EPA5
	2x2 Low
	70
	TBD
	≥2

	

	Note 1:	The propagation conditions for TP 1and TP 2 are statistically independent.
Note 2:	Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:	SNR corresponds to  of both TP 1 and TP 2 as defined in clause 8.1.1.



Conclusion
In this contribution, generic view on TM10 test under CRS-IM WI is discussed. We have the following proposals:
Proposal 1: Generic CRS-IC is assumed as the reference receiver for TM10 operation.
Proposal 2: For TM 10, non-colliding CRS is assumed, wherein the CRS between serving and dominant aggressor/interfering cell as well as CRS between dominant aggressor/interfering cells are assumed to be non-colliding.
Proposal 3: For UE to support TM10, when TM10 is configured,  not only the CRS explicitly indicated in the Rel-11 CRS assistance information shall be cancelled, but also the CRS implicitly indicated in the COMP related signaling can be removed.
Proposal 4: Consider DPS or DPB in the test setup for TM10.

Reference
[1]. [bookmark: _Ref409703718]RP-142263, New Work Item proposal: Perf. Part: CRS Interference Mitigation for LTE Homogenous Deployments, Ericsson, Dec. 2014.
[2]. [bookmark: _Ref410593484]R4-150674, Overview for CRS-IM WI, Feb. 2015. 
[3]. [bookmark: _Ref410586834]R4-140697, the use of CRS-IC in Comp, Ericsson, Feb. 10 ~ Feb. 14, 2014.
	4/5	
image2.wmf

image3.wmf
oc

s

N

E

)


oleObject1.bin

image4.wmf
oc

N


oleObject2.bin

image5.wmf
1

=

B

P


oleObject3.bin

image6.wmf
oc

s

N

E

)


oleObject4.bin

image1.wmf

