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1. Introduction

This contribution presents the solution on offloading enhancements for the technical report that it is proposed to include the findings for the study item on UMTS NAICS [1].
2. Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.3 Offloading Enhancements
…
7.3.x Solutions for Offloading Enhancements
7.3.x.1 Solution 1
In order to reflect the link performance of a UE in a cell, SINR of the P-CPICH after IC/IS can be used instead of RSCP. The SINR can be obtained by filtering the instantaneous SINRs. As will be shown from the simulation results, this new measurement can not only distinguish the UE receiver type but also the interference environment, because these factors can be reflected in the SINR after IC/IS. Therefore, the introduction of the new measurement can better assist offloading and achieve higher system capacity and UE throughput.
The detailed solution is described as below:

When the UE is configured with the SINR quantities, the UE would use the same legacy formula to trigger the report event: 
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In the formula, however, M_NotBest and M_Best are from SINR measurements. Because CIO is the offset based on the measurement quantities, the CIO here is therefore an SINR offset instead of an RSCP offset. When the formula is satisfied, a measurement report will be triggered and sent to the network. The network will then initiate the serving cell change procedure for that UE like legacy.
As UE is always estimating SINR for the serving cell to generate CQI, the new requirement at the UE is its capability to estimate SINR for the candidate serving cell, which can be configured by the network. For example, when the network has the need to expand its serving region by offloading, it can initiate the UE for the SINR measurement at the candidate serving cell. In order to avoid making excessive SINR estimation for all cells, the network can trigger the UE to start the new measurement to some specific cells that have the need for range expansion. For example, in HetNet scenario, the new measurement would be applied to the LPN whose CIO is large. In HomoNet scenario, the new measurement would be applied to a lightly loaded cell whose CIO is large.
7.3.x.1.1 Evaluation Results
Table x1 shows the SINR difference and the link performance difference with different receiver types for HetNet scenario. The SINR difference is the difference between the received SINR of the P-CPICH from the Macro cell and the received SINR of the P-CPICH from the LPN. 
	Table x1 SINR and link performance with different receiver types for HetNet
　
	Type 3
	Type 3i
	Pre-decoding IC

	Location
	SINR difference（dB）
	Macro over LPN Link Performance Ratio
	SINR difference (dB)
	Macro over LPN Link Performance Ratio
	SINR difference (dB)
	Macro over LPN Link Performance Ratio

	L1
	21.25
	39.27
	14.06
	6.51
	11.81
	4.06

	L2
	15.81
	12.98
	9.73
	3.48
	8.08
	2.51

	L3
	8.92
	3.96
	5.25
	1.89
	4.36
	1.58


From the simulation results it can be seen that different receiver types result in very different link performance at the same location, where the RSCP difference of Macro and LPN is the same. For example, at L2, the SINR difference is 15.81 dB for Type 3 receiver and the performance different between macro and LPN is 12.98. But for pre-decoding IC receiver, the SINR difference at L2 reduces to 8.08 and performance different reduces 2.51. Table x1 shows that the SINR difference can reflect the link performance difference, even when RSCP difference is the same. Difference receiver types can be distinguished via SINR difference accordingly.
According to the SINR difference results in Table x1, we are able to derive the serving cell association in Table x2, with different CIO configurations. When CIO is 9 dB, a pre-decoding IC UE located at both L2 and L3 can be offloaded to LPN. For a Type 3i UE, however, only at L3 it can be offloaded to the LPN. For a Type 3 UE, it cannot be offloaded to the LPN at all locations. As a result, the new measurement quantity allows the LPN to cover a larger serving area only with UEs having a more advanced receiver.  For the UEs with less advanced receiver, the LPN would only cover a smaller serving area. 
Table x2 UE serving cell association for different CIOs 
	
	Serving cell
	CIO=9 dB
	CIO=6 dB

	Type 3
	Macro
	L1, L2, L3
	L1, L2,L3

	
	LPN
	None
	None

	Type 3i
	Macro
	L1, L2,
	L1, L2,

	
	LPN
	L3
	L3

	Pre-decoding IC
	Macro
	L1
	L1, L2,

	
	LPN
	L2, L3
	L3


Next, we show results for the homogeneous network scenario. Table x3 shows the SINR difference and link performance difference of different receiver type for HomoNet scenario. The SINR difference is the difference between the received SINR of the P-CPICH from the cell1 and the received SINR of the P-CPICH from the cell2. From the simulation result it can be seen that the UE having same receiver but with different interference environment has very different SINR and performance difference. Take L4 and L8 for example, thought their RSCP differences are 8.8dB and 8.5dB respectively, the link performance ratio are however 6.62 and 2.98, which is quite large. The link performance difference is caused by interference environment, because cell2’s DIP at L4 is much worse than at L8. It is obviously more suitable to offload a UE to cell2 at L8 than at L4. The SINR difference at L4 is 9.79 dB while at L8 is 8.09 dB. The SINR difference is able to reflect the interference environment differences. 
Table x3 SINR and link performance with different receiver types for HomoNet
	　
	Type 3
	Type 3i
	Pre-coding IC

	Location
	SINR difference（dB）
	Cell1 over Cell2 link Performance Ratio
	SINR difference (dB)
	Cell1 over Cell2 link Performance Ratio
	SINR
 difference (dB)
	Cell1 over Cell2 link Performance Ratio

	L1
	0
	1
	0
	1
	0
	1

	L2
	3.41
	2.01
	3.14
	1.81
	3.09
	1.76

	L3
	6.8
	4.03
	6.22
	3.28
	6.11
	3.11

	L4
	11.38
	10.89
	10.27
	7.48
	9.79
	6.62

	L5
	0
	1
	0
	1
	0
	1

	L6
	4.07
	1.93
	2.79
	1.47
	2.44
	1.38

	L7
	8.14
	3.78
	5.54
	2.18
	4.97
	1.93

	L8
	12.74
	8.76
	9.05
	3.68
	8.09
	2.98


According to the SINR differences results in Table x3, we are able to derive the serving cell association in Table x4 with different CIO configurations. When CIO is 9 dB, a pre-decoding IC UE at L8 can be offloading to cell2, while the UE at L4 cannot be offloaded to cell2, though the RSCP differences at L4 and L8 are almost the same. When CIO is 6dB, a pre-decoding IC UE at L7 can be offloaded to cell2 but not at L3, though the RSCP differences at L3 and L7 are almost the same. As a result, for IC/IS UE, the new measurement quantity allows a cell to cover a larger serving area with relatively better interference environment. .
	Table x4 UE serving cell association for different CIOs 
　
	Serving cell
	CIO=9 dB
	CIO=6 dB

	Type 3
	Cell1
	L4, L8
	L3~L4
L7~L8

	　
	Cell2
	L1~L3
L5~L7
	L1~L2
L5~L6

	Type 3i
	Cell1
	L4, L8
	L3~L4
L8

	　
	Cell2
	L1~L3
L5~L7
	L1~L2
L5~L7

	Pre-decoding IC
	Cell1
	L4
	L3~L4
L8

	　
	Cell2
	L1~L3
L5~L8
	L1~L2
L5~L7


7.3.x.1.2 Summary
As discussed above, it can be seen that new measurement quantity, i.e., SINR difference not only reflects the difference of receiver types but also the difference of interference environments. UE can trigger the handover event more appropriately than the legacy offloading handover based on RSCP difference.
 [------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3. Conclusion
It is proposed to agree on the text proposal for solution on offloading enhancements for UMTS NAICS as presented in this contribution in the TR 25.766.
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