3GPP TSG-RAN WG2 Meeting #75                                                               R2-114100
Athens, Greece, August 22-26, 2011 
Agenda Item:

7.5
Source: 
Huawei, HiSilicon
Title: 
Consideration on power saving in eICIC
Document for:
Discussion
1 Introduction
As requested in [1], power saving is one of the higher layer enhancements in R11 eICIC. Extending the preliminary studies in R10 [2][3], this paper provides further analysis on restricting PDCCH monitoring in eICIC, similarly to what in DRX scheme,  to achieve UE power saving. 
2 Discussion
2.1 Power Saving in eICIC
In eICIC scenario, the ABS is configured for interfered UE to receive transmission in a victim cell. According to the definition of ABS [4], the control region and data region are almost blanked on an aggressor macro-cell (in macro-pico scenario) or on a femto-cell (in macro-femto scenario), except when certain control signalling, such as paging and system information, are transmitted. 
In an aggressor cell, control channels and physical signals as well as system information are transmitted in both ABSs and non-ABSs. In order to obtain necessary information signalled in the control channel, such as paging and SIB1 information, a UE in the aggressor cell needs to monitor both ABSs and non-ABSs.
In a victim cell, important signalling, such as Paging, RACH and system information, are better transmitted in the aggressor cell’s ABSs for interfered UEs to receive those information. Therefore, non-interfered UE would also have to monitor ABS. In addition, non-interfered UEs may be scheduled in non-ABSs. Thus, the non-interfered UE needs to monitor both ABSs and non-ABSs. 
In a victim cell, an interfered UE can only decode the control channel of ABS reliably, so it’d be better to schedule transmission to an interfered UE in ABSs. Consequently, the victim cell might count on only ABSs to schedule the interfered UE’s transmission, and it is a power wasting for this UE to monitor non-ABSs. For example, in the 1/8 FDD ABS pattern, the UE only needs to monitor the PDCCH in 12.5% of total subframes.
Based on the above analysis, UE in aggressor cell or non-interfered UE in victim cell needs to monitor both ABSs and non-ABSs, while eNB may choose to schedule interfered UE in victim cell in ABSs only. For the interfered UE in victim cell, significant power saving can be achieved by only monitoring ABSs.
Proposal 1: In eICIC scenario, the power saving solution should focus on the interfered UE to which eNB chooses to schedule transmission in ABSs only.
2.2 Power Saving for Interfered UE
In this section, we analyze the power saving issue for interfered UE both in DRX and non-DRX mode.
2.2.1 In DRX mode
After UE is configured with DRX parameters, it needs to monitor each subframe during Active Time as long as the subframe is not part of a configured measurement gap. However, under basic eICIC scenarios, i.e., macro-pico and macro-femto, an eNB should schedule the interfered UE within the victim cell only on ABSs of the aggressor cell.  Consequently, in order to achieve the guaranteed UE throughput rate, there should be enough number of ABSs available for scheduling across DRX cycles. For example, if the original DRX configuration for a regular UE is onDurationTimer = 2 subframes in order to deliver the guaranteed throughput, the onDurationTimer and drxStartOffset for the interfered UE should be set in a way that there will be 2 ABSs available during the UE ON duration in each DRX cycle. If the ABS pattern of (3/20, 1, ABS) = [1000010000 1000000000] is in use, onDurationTimer needs to be set to at least 6 subframes. Since the eNB should not schedule the interfered UE in non-ABSs, monitoring the PDCCH of those subframes is a waste of UE power. Similar concern applies to the inactivityTimer and retransmissionTimer from UE power consumption perspective.
Therefore, one feasible method which may achieve battery saving is: during the Active Time, the interfered UE may monitor only ABSs for PDCCH scheduling.
2.2.2 In non-DRX mode
If UE works in non-DRX mode, the interfered UE could only decode the PDCCH of ABSs as illustrated in Section 2.1. It is a waste of power for this UE to monitor non-ABSs if it will not be scheduled in those subframes. Consequently, it is proposed that the interfered UE may monitor only the ABS for PDCCH scheduling.

Proposal 2: RAN2 is kindly requested to study the PDCCH monitoring enhancement by taking into account ABS pattern.
3 Conclusion
According to the above analysis on power saving issue in eICIC, our proposals are as follows,
Proposal 1: In eICIC scenario, the power saving solution should focus on the interfered UE to which eNB chooses to schedule transmission in ABSs only.

Proposal 2: RAN2 is kindly requested to study the PDCCH monitoring enhancement by taking into account ABS pattern.
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