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Text Proposal
1. Introduction 
In TSG-RAN#57 a new study item, “Study on UMTS Heterogeneous Networks”, was approved [1]. In this contribution we provide a text proposal to the Technical Report [2] on simulation results of coordinated scheduling.
2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7.1.8  Network Assisted Interference Cancellation

…
7.1.8.5.x 
Link level simulation for RRS
Link level results are generated using the simulation framework defined in clause 7.1.8.4. Additional simulation assumptions are shown in Table X1. 

Table X1 Link level simulation assumptions.

	Parameter
	Value

	P-CPICH_Ec/Ior
	-10dB

	HS-PDSCH Ec/Ior
	-1dB

	Common channel cancellation
	CPICH, P-CCPCH and SCH from Macro cell are cancelled for both type3i and pre-decoding IC UE.

	Spreading factor for

HS-PDSCH
	16

	Simulated Interference
	· (Table X2)

RRS: QPSK+15codes 

Non-RRS: CQI based MCS without restricition

· (Tables X3 and X4)

RRS: restricted code numbers (5, 7 or 10 codes); modultion type is determined based on CQI value.

Non-RRS: CQI based MCS without restricition

	TBS
	Variable

	CQI Feedback Cycle
	1 TTI

	CQI Feedback Delay for RRS
	4TTI, 6 TTI

	CQI Feedback Delay for non-RRS
	4 TTI

	CQI feedback error
	0 %

	HS-DPCCH ACK/NACK feedback error
	0 %

	Maximum number of HS-DSCH codes
	15

	Number of HARQ Processes
	6

	Maximum Number of H-ARQ Transmissions
	4

	Propagation Channel Type
	PA3

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Pre-decoding IC receiver


Results for the following cases are shown in Table X2, X3 and X4.

· Pre-decoding IC (Baseline): The baseline is pre-decoding IC UE on non-RRS sub-frames, on which the transport formats (modulation type and code set) at the Macro NodeB are scheduled without restriction. In order to reflect the impact of the CQI mismatch in the simulation, a round-robin scheduler on Macro cell is assumed. The 6 Macro UEs in positions L7 to L12 are scheduled based on the CQI: the TF of each scheduled Macro UE is chosen based on the CQI. The typical value of 4 TTI delay is assumed as CQI delay.

· Pre-decoding IC with RRS. An example of the modulation pattern based coordinated scheduling is shown in Table X2, in which the QPSK modulation and 15 HS-PDSCH codes are scheduled on the Macro link. Another example of code number pattern is shown in Table X3 and X4, in which 5, 7 and 10 codes restriction are simulated. The CQI delay of 4 TTIs is simulated and the results are given in Table X3. To reflect the impact of longer CQI delay caused by a longer RRS pattern, the results with a 6 TTI delay are given in Table X2 and X4.
Table X2  Performance of pre-decoding IC with RRS vs. non-RRS
(Modulation restricted to QPSK on RRS)
	LPN UE
	Pre-decoding IC on Non-RRS sub-frame

(4 TTI of CQI delay)
	Pre-decoding IC on RRS sub-frame (6 TTI of CQI delay)
	RRS gain over non-RRS

	
	IC gain relative to type3i
	IC gain relative to type3i
	

	L1
	34.30%
	69.53%
	26.23%

	L2
	25.58%
	56.32%
	24.48%

	
	
	
	

	L3
	22.24%
	51.63%
	24.04%

	L4
	17.23%
	34.60%
	14.81%

	L5
	12.64%
	13.13%
	0.44%


Table X2 shows that for LPN IC UEs on location of L1, L2, L3 and L4, RRS can bring about 15%~25% gain compared with that for non-RRS subframe, even if a larger CQI delay is assumed for the RRS case. For LPN IC UEs on L5, there is no RRS gain because the strength of Macro interfering signal is weak and the difference for the IC efficiency is small for different interfering Macro UEs. 

Table X3  Performance of pre-decoding IC with RRS vs. non-RRS (Code restricted on RRS)
	LPN UE
	Pre-decoding IC on Non-RRS sub-frame(4 TTI of CQI delay)
	Pre-decoding IC on RRS sub-frame (4 TTI of CQI delay)

	
	No restriction on code number of Macro signal
	Code number = 5 on Macro cell
	Code number = 7 on Macro cell
	Code number = 10 on Macro cell

	
	IC gain relative to type3i
	IC gain relative to type3i
	RRS gain over non-RRS
	IC gain relative to type3i
	RRS gain over non-RRS
	IC gain relative to type3i
	RRS gain over non-RRS

	L1
	34.30%
	70.78%
	27.16%
	62.66%
	21.12%
	51.96%
	13.15%

	L2
	25.58%
	59.66%
	27.14%
	49.04%
	18.68%
	41.93%
	13.02%

	L3
	22.24%
	56.11%
	27.71%
	47.01%
	20.26%
	36.45%
	11.62%

	L4
	17.23%
	43.71%
	22.59%
	36.50%
	16.44%
	27.85%
	9.06%

	L5
	12.64%
	25.17%
	11.12%
	22.63%
	8.87%
	16.64%
	3.55%


Table X3 shows that for LPN IC UEs on location of L1, L2, L3 and L4, 7 codes restriction on RRS can bring about 15~20% gain compared with that for non-RRS subframe. This means that if a 4 TTI pattern is applied, LPN Edge IC UE can bring 15~20% gain on RRS subframe. Similarly, the LPN edge UE can obtain 25% gain on RRS type with 5 codes interfering HS-PDSCHs, and can still obtain 10% gain on RRS type with 10 codes restriction.
Table X4 Performance of pre-decoding IC with RRS vs. non-RRS (CQI delay for RRS is 6 TTI)
	LPN UE
	Pre-decoding IC on Non-RRS sub-frame(4 TTI of CQI delay)
	Pre-decoding IC on RRS sub-frame (6 TTI of CQI delay)

	
	No restriction on code number of Macro signal
	Code number = 5 on Macro cell
	Code number = 7 on Macro cell
	Code number = 10 on Macro cell

	
	IC gain relative to type3i
	IC gain relative to type3i
	RRS gain over non-RRS
	IC gain relative to type3i
	RRS gain over non-RRS
	IC gain relative to type3i
	RRS gain over non-RRS

	L1
	34.30%
	61.06%
	19.92%
	51.43%
	12.75%
	41.44%
	5.32%

	L2
	25.58%
	48.60%
	18.33%
	39.98%
	11.47%
	32.09%
	5.18%

	L3
	22.24%
	47.24%
	20.45%
	36.82%
	11.92%
	28.22%
	4.89%

	L4
	17.23%
	34.60%
	14.82%
	28.23%
	9.39%
	20.45%
	2.74%

	L5
	12.64%
	19.64%
	6.22%
	15.47%
	2.51%
	9.48%
	-2.80%

	L6
	3.69%
	5.62%
	1.86%
	4.78%
	1.05%
	2.51%
	-1.14%


Table X4 shows that for LPN IC UEs on location of L1, L2, L3 and L4, 7 codes restriction on RRS can still bring almost larger than 10% gain compared with that for non-RRS subframe even a larger CQI delay of 6 TTIs is assumed for the situation of long pattern. This means if a 6 TTI Pattern is applied, LPN edge IC UE can bring more than 10% gain on RRS subframe. Similarly, if a 6 TTI pattern is configured, the LPN edge UE can obtain 20% gain on RRS type with 5 codes interfering HS-PDSCHs and still obtain 15% gain on RRS type with 10 codes restriction. 
The impact on Macro UE of code restriction has not been evaluated.
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal presented in this document in the UMTS HetNet TR [2].
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