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Introduction
For LTE_NW_CRS_IM, according to objective of the WI description [1], one objective is to specify the necessary UE performance requirements, RRM performance requirements, and RRM test cases. Up to now, most of the study focus on the RRM core part. Now, it is time to discuss how to define performance requirements for network-based CRS interference mitigation. 
[bookmark: _Ref178064866]Discussion
It is well known legacy UE will use full bandwidth and all subfames for channel estimation for CRS-based transmission scheme, and also use CRS for channel characteristic extraction for DMRS-based transmission scheme. When network-based CRS interference mitigation is enabled, for some subframes, full bandwidth CRS can be available, and for some subframes, only CRS on the center six-PRBs are available. This information can be obtained and utilized by Rel-15 UE which can support this new feature. With this information, UE can enhance its receiver. In order to verify the UE with the right behaviour and good implementation, we propose to have performance requirements for the UE supporting nw-BasedCRS-InterferenceMitigation-r15.

[bookmark: _Toc521698032]Define performance requirements for the UE supporting nw-BasedCRS-InterferenceMitigation-r15.  
In order to reduce the test efforts, we propose to introduce test case(s) for CRS-based transmission scheme and test case(s) for DMRS-based transmission scheme. For CRS-based transmission scheme, TM3 is widely deployed, we can use TM3. For DMRS-based transmission scheme, we can use TM9. 
[bookmark: _Toc521698033]Test cases will be defined based on TM3 and TM9. 

During phase I, a lot of UE vendors raise concern on the performance of UE with CRS-IC capability. We can configure interference cell in the performance requirements to guarantee those UEs with right behaviour when nw-BasedCRS-InterferenceMitigation-r15 is enabled. 
[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Detail setup for test cases
CRS-based transmission scheme
For TM3, the setup could be defined according to Table 1. This table is based on Table 8.2.1.3.1-1 of 36.101, which is defined for legacy TM3 test. For the CRS on/off pattern, we can use 50% of mutable subframes is on and 50% of mutable subframe is off. 



[bookmark: _Ref521691171][bookmark: _Ref521691183]Table 1:Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1-4

	Downlink power allocation
	

	dB
	-3

	
	

	dB
	-3 (NOTE 1)

	
	
	dB
	0

	
at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode
	
	3

	CRS transmission
	
	[bookmark: _GoBack]In the subframes which CRS can be muted, 50% subframe is with CRS and 50% is with CRS only on the center six PRBs

	nw-BasedCRS-InterferenceMitigation-r15
	
	Enabled

	Correlation matrix and antenna config.
	
	2x2 Low

	Bandwidth
	
	10MHz

	Channel model 
	
	EVA70

	FRC
	
	R.35 (FDD/TDD)

	
NOTE 1:	.
NOTE 2:	Void.
NOTE 3:	Void.



If we try to verify advance receiver, such as CRS-IC receiver has no performance degradation, we can add more test case. In the corresponding test setup, we can add interference cell with CRS on/off. 
DMRS-based transmission scheme
For TM9, the setup could be defined based on Table 2. This setup is based on Table 8.3.1.1-1 of 36.101. 
[bookmark: _Ref521698434]Table 2: TM9 configuration
	Parameters
	Unit
	Test 1, Test 1a

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0 (Note 1)

	
	
	dB
	-3

	Beamforming model
	
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

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

	CSI reference signal configuration
	
	0

	csi-RS-ConfigZP-ApList
	
	N/A

	Zero-power CSI-RS configuration
ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /
0001000000000000

	
at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	PDSCH transmission mode
	
	9

	CRS transmission
	
	In the subframes which CRS can be muted, 50% subframe is with CRS and 50% is without CRS

	nw-BasedCRS-InterferenceMitigation-r15
	
	Enabled

	Correlation matrix and antenna config.
	
	2x2 Low

	Bandwidth
	
	10MHz

	Channel model 
	
	EVA5

	FRC
	
	64QAM ½ (R.50 FDD/TDD)



If we try to verify the advanced UE performance, we can add interference cell with random on/off pattern given on/off probability. 
Conclusion
In this paper, we discussed how to define performance requirements for LTE_NW_CRS_IM, based on the discussion, we have the following proposals: 
Proposal 1	Define performance requirements for the UE supporting nw-BasedCRS-InterferenceMitigation-r15.
Proposal 2	Test cases will be defined based on TM3 and TM9.


[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref521687722]RP-181315, New LTE WI on UE requirements for network-based CRS mitigation, Ericsson, Jun, 2018

	2/2	
image2.wmf
B

r


oleObject2.bin

image3.wmf
oc

N


oleObject3.bin

image4.wmf
1

=

B

P


oleObject4.bin

image5.wmf
A

r


oleObject5.bin

image6.wmf
B

r


oleObject6.bin

image7.wmf
oc

N


oleObject7.bin

image1.wmf
A

r


oleObject1.bin

