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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:
· Evaluate potential optional enhancements at the UE side to reduce uplink interference, as well as UE power savings.

In this contribution, the benefits of enhancements at the UE side to reduce uplink interference and for UE power savings are presented. 
2. Discussion
2.1 Uplink interference caused by HARQ-ACK field
In SF-DC, the UE is required to feedback the ACK/NACK of the serving cell and the assisting serving cell. The power offset for the HARQ-ACK field is therefore  ACK +1 and  NACK +1, according to the tables in Section 5.1.2.5A in TS25.214 [2]. 
In NAICS offloading, only the ACK/NACK of the serving cell needs to be sent by the UE to the NodeB because the candidate serving cell is not scheduling data for the UE. 
Since the UE using enhanced offloading should feedback only the ACK/NACK of the serving cell, the power offset for the HARQ-ACK field can be  ACK and  NACK (as in legacy single carrier scenario). There is about 2dB difference between  ACK and  ACK +1, according to Table 1A, Section 4.2.1.2 in TS25.213 [3]. As a result, 2dB uplink interference can be reduced. Similar power saving can be found in dual carrier scenario, where the UE is only required to feedback ACK/NACK for the serving cell and the secondary serving cell.
According to Table 15C.1 in TS25.212 [4], the coding of the HARQ-ACK field with the feedback on the serving cell is the following: 

Table 1 Coding of the HARQ-ACK field with one ACK/NACK feedback

	ACK
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	NACK
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


Since for NAICS offloading in single carrier scenario it is needed to feedback only the ACK/NACK of the serving cell, this table can be reused.
According to Table 15C.1 in TS25.212 [4], the coding of HARQ-ACK field with feedback on the serving cell and the secondary serving cell is:
Table 2 Coding of the HARQ-ACK field with two ACK/NACK feedbacks
	ACK
	ACK
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	ACK
	NACK
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1

	NACK
	ACK
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0

	NACK
	NACK
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1


Since for NAICS offloading in dual carrier scenario it is needed to feedback only the ACK/NACK of the serving cell and the secondary serving cell, this table can be reused.
We propose:

Proposal 1: Adopt the power offset and coding tables for HARQ-ACK field as in Table 15C.1 in TS25.212 for NAICS offloading.

2.2 Uplink interference caused by CQI field

Currently, UE can report two CQIs to the NodeB using DC format HS-DPCCH. It is noted that the DC format HS-DPCCH carries two CQIs every TTI. As discussed during the NAICS study, if the UE reports the long term CQI of the candidate cell with a longer cycle, while the CQI of the serving cell is reported with a short cycle, the power on the CQI field can be reduced. This mechanism is similar to the Type A/Type B report. According to Table 2c in TS25.214 [2], the power offset when reporting one CQI and two CQIs are ΔCQI and ΔCQI +1, respectively. There is a 2 dB difference. If the UE is able to report the legacy CQI of the serving cell in a short cycle, while long term CQI of the candidate cell is reported in a long cycle, the uplink interference can be reduced by 2dB. One example of the enhanced CQI reporting is illustrated in Figure 1.
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Figure 1 CQI reporting for enhanced offloading

The long term CQI can be a filtered CQI. The filtering procedure can be very simple. It can be the average of multiple legacy CQIs over the reporting cycle, which is signalled by the network. For example, if the long term CQI reporting cycle is 5, then UE would derive the long term CQI according to the average of 5 legacy CQIs.
Proposal 2: Adopt reporting the long term CQI with a longer reporting cycle.
2.3 Power consumption reduction
In Multiflow mode, the UE needs to monitor HS-SCCH from both serving cell and assisting cell. In NAICS offloading, this is not required. The UE is only required to monitor the HS-SCCH from the serving cell in single carrier scenario, or from the serving cell and secondary serving cell in dual carrier scenario.
Proposal 3: Agree that the UE is only required to monitor the HS-SCCH from the serving cell in single carrier scenario, or from the serving cell and the secondary serving cell in dual carrier scenario.

3. Conclusion
In this contribution, enhancements to reduce uplink interference and for UE power savings are discussed. It can be seen that with the enhancements, 2dB uplink interference reduction can be achieved. It is proposed:
Proposal 1: Adopt the power offset and coding tables for HARQ-ACK field as in Table 15C.1 in TS25.212 for NAICS offloading.

Proposal 2: Adopt reporting the long term CQI with a longer reporting cycle.

Proposal 3: Agree that the UE is only required to monitor the HS-SCCH from the serving cell in single carrier scenario, or from the serving cell and the secondary serving cell in dual carrier scenario.
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