3GPP TSG-RAN WG2 Meeting #77bis                                                                    R2-121838
26-30 March 2012,  Jeju, Korea 
Agenda item:
7.5
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Title:
Requirement of measurement subframe restriction for eICIC with CA 
Document for:
Discussion

1. Introduction
Second priority aspects of the WI including the eICIC in CA scenario were postponed until RAN#55. Inter-frequency measurement restriction when considering eICIC was discussed previously for non-CA scenario. In this contribution, we address the above aspect and focus on the inter-frequency measurement restriction for eICIC with CA. Considering the potential deployment scenarios, the requirements and signalling modifications for eICIC inter-frequency measurement restriction are derived.
2 Discussion
CA is applied to increase the throughput. The Pico cell could also be deployed with multiple carriers. At least Scenarios 1, 2 and 3 of deployment scenarios described in Annex J.1 of 36.300 are seen applicable CA scenarios for a Pico cell. The macro and pico cells both can be deployed with multiple carriers. Additionally eICIC could be deployed on one or more carriers as shown in Figure 1. 
Observation 1: eICIC could be deployed between macro and pico on more than one CA carrier.
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Figure 1 The CA deployment for macro-pico scenario
The use of multiple carriers in a femto cell is studied under Rel-11 WI hence the discussion here is mainly focused on macro-pico scenario.

Let consider a scenario where a UE is in location A connected to the Pico cell. The UE is configured with three CCs; CC1, CC2 and CC3 as serving cells. eICIC between macro and pico is deployed at each frequency. While multiple carriers are configured in Pico cell, the UE should perform serving cell measurements on all the configured carriers. As the eICIC is deployed in each frequency, the UE should be provided with multiple measurement restriction patterns (one pattern per frequency) in order to measure the serving cell by a pico UE. 
Proposal 1: Multiple measurement resource restrictions (one pattern per serving frequency) should be configured for serving cell RRM measurements when CA is configured. 

For the neighbouring cell measurements by the PUE1 on macro cell 1, 2 and 3 doesn’t require measurement restriction. However, measuring of MUE on macro cell 1, 2 and 3 requires measurement restriction patterns for neighbouring cell RRM measurements.  There is no differences on neighbouring cell measurement are identified due to CA. The general inert-frequency neighbouring RRM measurements are applied.
The serving cell RRM measurements, even though the measurements are performed on inter-frequency, do not require measurement gaps. However, DRX may be configured for the UE. If the ABS patterns are not coordinated between different frequencies, the restricted measurement configuration for serving cell measurement may result at different subframes and may be out of DRX on duration time as shown in Figure 2.
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Figure2  The illustration of the problem when DRX and multiple ABS patterns are not aligned 
If the UE to perform measurements as indicated by uncoordinated restricted measurement subframes, the UE power is impacted as the UE has to wake up a number of times outside of DRX on duration.

On the other hand, the measurement restriction could be configured by the network considering the UEs DRX configuration. Given that uncoordinated ABS patterns between different frequencies, the measurement samples in the DRX “on duration” may become less and the measurement accuracy may be affected. This issue becomes more serious when multiple uncoordinated measurement resource restrictions are configured for CA case. Due to the ABS pattern is different, a long “on duration” may possibly be required to meet the measurement accuracy requirement which will lead to the increased power consumption.

However if the ABS patterns are coordinated, the problem is no worse than a Rel-10 eICIC where serving cell measurement is performed while DRX is configured.

Proposal 2: RAN2 is requested to discuss whether coordinated ABS patterns between the CA frequencies are sufficient or whether a more complex solution is required for CA configuration.
3 Conclusion 
This contribution discusses the requirement for inert-frequency RRM measurement restriction for CA in Rel-11 and the issue with DRX and measurement restriction .The following observation and proposals are made:
Observation 1: eICIC could be deployed between macro and pico on more than one CA carriers.
Proposal 1: Multiple measurement resource restrictions (one pattern per serving frequency) should be configured for serving cell RRM measurements when CA is configured. 

Proposal2: RAN2 is requested to discuss whether coordinated ABS patterns between the CA frequencies are sufficient or whether a more complex solution is required for CA configuration.
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