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1. Introduction

In RAN#69, the WI on Network Assisted Interference Cancellation and Suppression for UMTS was approved [1]. One of the objectives is the following:
· Specify mechanisms for enhanced offloading with NAICS UE based on re-using Multiflow/Multicarrier functionalities relevant for offloading (RAN1, RAN2, RAN3), considering Single Carrier/Dual Carrier scenarios.

This contribution discusses the enhanced offloading in single carrier scenario. The offloading mechanism, UE capability and network capability as well as NodeB reports are discussed.
2. Discussion
2.1 Enhanced offloading mechanism in single carrier scenario
As concluded in TR25.766 [2], with the knowledge of the long term CQI/SINR reflecting link level performance, the network is able to offload UEs with acceptable link level performance to the candidate cell. Range extension can then be applied to UEs with advanced receiver capability based on the link level performance after offloading. 

Figure 1 illustrates the enhanced offloading mechanism in single carrier scenario. Assume UE is moving from Cell A towards Cell B. The Cell A load is heavier than Cell B load, so the network wants to expand Cell B coverage. RNC will set legacy triggering events for point “A” and point “C”. When the UE is at point “A”, which is determined according to legacy RSCP measurement based events, e.g., event 1A, the network can request the UE to measure and report the CQIs of Cell A and Cell B. Before this event, UE only reports CQI of Cell A as in legacy. When the UE is at point “C”, another legacy RSCP based event will be reported, and after that the UE will only report CQI of Cell B. Between point “A” and point “C”, serving cell change would be initiated at point “B”, which is determined by the RNC according to the long term CQIs of Cell A and Cell B. 
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Figure 1 Enhanced offloading in single carrier scenario
2.3 Required UE/network capabilities for enhanced offloading
According to the above discussion, for enhanced offloading in single carrier scenario the required UE capability is listed below: 
· Additional CQI measurement and report on the candidate cell.
It is noted that this capability is already supported in Rel-11 SF-DC UE.
The required network capabilities in single carrier scenario are listed below:

1. Indicate to the UE a candidate cell for which the CQI should be measured and reported.

2. Receive an additional CQI report of the candidate cell.

3. Obtain and send the long term CQI related information of the serving cell and candidate cell to the RNC.
We propose:

Proposal 1: Agree on the mechanism and UE/network capabilities for enhanced offloading in single carrier scenario.
2.3 NodeB reports to the RNC
Regarding the required network capability listed in the 3rd bullet in Section 2.2:

3. Obtain and send the long term CQI related information of the serving cell and candidate cell to the RNC,
several options can be considered according to the discussions in TR25.766 [2].
Option 1: Report long term CQIs periodically.
Option 2: Report long term CQIs according to a trigger: RNC sets a trigger condition at the NodeB. Long term CQIs are only reported to the RNC when the condition is met.

Option 3: Report 1-bit information: RNC sets a trigger condition at the NodeB. If the condition is met, NodeB reports 1-bit information notifying whether the condition is met.

For Option 1, NodeB needs to report long term CQIs to the RNC all the time. However, most of these reports are not used when offloading is not suitable. These CQIs sent to the RNC are wasted.
In order to save the amount of Iub signalling, Option 2 and Option 3 use a trigger condition based method. The condition set by the RNC could be the following:

Long term CQIserving <= Long term CQIcandidate + delta
This is similar to the CIO setting in RSCP based reports. RNC could decide whether to offload the UE to the candidate cell according to the load difference and the long term CQI difference between serving cell and candidate cell. The amount of reports from the NodeB to the RNC can be greatly reduced. We propose:

Proposal 2: Agree on the trigger condition method from the RNC to the NodeB for long term CQI reporting. The condition is: Long term CQIserving <= Long term CQIcandidate + delta.
The only difference between Option 2 and Option 3 is what to be reported to the RNC when the trigger condition is met. Option 3 requires only 1-bit information. RNC does not know the absolute CQI values and this would bring some issues in enhanced offloading. For example, assume there are three UEs whose CQIserving and CQIcandidate satisfy the condition CQIserving <= CQIcandidate + 3, as illustrated in Table 1.
Table 1 CQI values when CQIA <= CQIB + 3
	
	UE1
	UE2
	UE3

	CQIserving
	9
	19
	19

	CQIcandidate
	6
	16
	18


For Option 3, NodeB will notify the RNC that all these UEs can be offloaded to the candidate cell. From the CQI values, it is clear that it would be more beneficial to offload UE3 because its CQI value after offloading is the highest and UE3 would be able to support a higher data rate. For UE1, its CQI value is very small and it is questionable how much benefit can be obtained from offloading. If instead the CQI values of these UEs are sent to the RNC, as in Option 2, RNC can make a better informed decision and consider only the offloading of UE2 and UE3 to the candidate cell, which would benefit more from offloading. We propose:
Proposal 3: Agree on reporting of long term CQI values to the RNC when the trigger condition is met.
3. Conclusion
This contribution revisits the enhanced offloading mechanism in single carrier scenario. The required UE and network capabilities are also identified. For the NodeB reports to the RNC, it is preferable to use a trigger condition method with the reporting of the CQI values. We propose:
Proposal 1: Agree on the mechanism and UE/network capabilities for enhanced offloading in single carrier scenario.
Proposal 2: Agree on the trigger condition method from the RNC to the NodeB for long term CQI reporting. The condition is: Long term CQIserving <= Long term CQIcandidate + delta.
Proposal 3: Agree on reporting of long term CQI values to the RNC when the trigger condition is met.
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