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1. Introduction

The new SI on BS interference cancellation (IC) receiver has been approved at RAN #73 [1]. The following agreements on intra-cell interference model were reached in the last meeting [2].

· SNR distribution for the multiple co-scheduled UEs within the target cell
· Option 1: Equal average SNR (short-term variation remains)
· Option 2: Unequal average SNR (e.g., uniformly distributed within a range of [3] dB, and proponents should report their assumption)
· Other options are not precluded
And some open issues were identified:

· Number and spatial correlation level for the multiple co-scheduled UEs within the target cell for BSs with different Rx antennas
· The definition and modeling of different correlation levels need to be discussed
This contribution further discusses the intra-cell interference model for BS IC receiver.
2. Discussion
Regarding the number of co-scheduled UEs within the target cell, it is proposed to model different numbers of co-scheduled UEs for BSs with different numbers of Rx antennas. Since 1Tx antenna is assumed at the UE, as baseline, the number of co-scheduled UEs within the target cell is considered to be identical to the number of Rx antennas.
Proposal 1: As baseline, the number of co-scheduled UEs within the target cell is identical to the number of Rx antennas.
As for the spatial correlation level among multiple co-scheduled UEs, generally three correlation levels (i.e., low, medium and full/high correlation) can be considered as discussed in [3]. For now, we are open on the correlation level to be used, and we think it is important to discuss the definition and modeling of different correlation levels at first.
In TS 36.101, low, medium and high correlation levels are defined for multiple antennas at UE/BS side, which are copies as below.
Table 1. eNodeB correlation matrix (Table B.2.3.1-1 in TS 36.101)

	
	One antenna
	Two antennas
	Four antennas

	eNode B Correlation
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Table 2. UE correlation matrix (Table B.2.3.1-2 in TS 36.101)

	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
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Table 3. Correlation for low, medium and high levels (Table B.2.3.2-1 in TS 36.101)
	Low correlation
	Medium Correlation
	
High Correlation


	(
	(
	(
	(
	(
	(

	0
	0
	0.3
	0.9
	0.9 
	0.9 


The above approach of modeling multiple antennas’ correlation for UE can be re-used to model the correlation among multiple intra-cell UEs in BS IC, and some modifications can be considered:
1) The UE correlation matrix in Table 2 is applied for ULA antennas at UE. Let C(i, j) denotes the correlation level between the i-th antenna and the j-th antenna at UE, so it is reasonable that C(1, 2) > C(1, 3) > C(1, 4) for ULA. For multiple intra-cell UEs in BS IC, this assumption needs to be rechecked, and the following correlation matrix can also be considered as an option:
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2) For medium correlation level, ( can be chosen from the range of [0.3, 0.7]. 
3) For high correlation level, ( can be set as 0.9 or 1.

Proposal 2: Define the following correlation matrix for multiple intra-cell UEs in BS IC.
	One UE
	Two UEs
	Four UEs
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Proposal 3: ( can be set as: 0 for low correlation, one value from [0.3, 0.7] for medium correlation, 0.9 or 1 for high correlation.
The setting of SNR for multiple intra-cell UEs is related to the correlation level for the UEs. If low correlation level is modeled for all the intra-cell UEs, one simple way is to configure equal average SNR and the same MCS for these intra-cell UEs.

If medium or high correlation level is modeled for some of the intra-cell UEs, further discussion and evaluation are needed to determine UEs’ SNR and MCS. For example, if high correlation level is modeled for two intra-cell UEs, certain SNR/MCS difference between the two UEs may be considered, in order to facilitate the separation of the two UEs’ signal at receiver side.
Proposal 4: If low correlation level is modeled for all the intra-cell UEs, configure equal average SNR and the same MCS for the intra-cell UEs.
Proposal 5: If medium or high correlation level is modeled for some intra-cell UEs, discuss further the SNR/MCS difference among these UEs.
3. Conclusion
This contribution discussed the intra-cell interference model for BS IC receiver with the following proposals:
Proposal 1: As baseline, the number of co-scheduled UEs within the target cell is identical to the number of Rx antennas.
Proposal 2: Define the following correlation matrix for multiple intra-cell UEs in BS IC.
	One UE
	Two UEs
	Four UEs

	
[image: image12.wmf]1

=

UE

R


	
[image: image13.wmf]÷

÷

ø

ö

ç

ç

è

æ

=

*

1

    

        

b

b

1

UE

R


	
[image: image14.wmf]÷

÷

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

ç

ç

è

æ

=

1

1

1

1

*

9

1

*

9

4

*

9

1

*

9

1

*

9

4

9

4

9

1

*

9

1

9

4

9

1

b

b

b

b

b

b

b

b

b

b

b

b

UE

R

 or 
[image: image15.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

=

1

1

1

1

*

*

*

*

*

*

b

b

b

b

b

b

b

b

b

b

b

b

UE

R




Proposal 3: ( can be set as: 0 for low correlation, one value from [0.3, 0.7] for medium correlation, 0.9 or 1 for high correlation.
Proposal 4: If low correlation level is modeled for all the intra-cell UEs, configure equal average SNR and the same MCS for the intra-cell UEs.
Proposal 5: If medium or high correlation level is modeled for some of the intra-cell UEs, discuss further the SNR/MCS difference among these UEs.
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