3GPP TSG-RAN WG4 Meeting # 59AH
 R4-113614
Bucharest, Romania, 27 June – 1 July, 2011
Agenda Item:
5.4.1
Source: 
Ericsson, ST-Ericsson
Title: 
Remaining issues on RRM requirements
Document for:
Discussion
1 Introduction
The core requirements for eICIC have been agreed in the last meeting covering cell identification, RLM, and RSRP/RSRQ measurement and accuracy requirements [1]. The requirements have been specified for FDD and TDD, with and without DRX. In this contribution, we address the impact of eICIC patterns on system information (SI) reading, which is important but has not been addressed by the specified eICIC requirements.
2 Background
In E-UTRAN the serving cell can request the UE to acquire the CGI, which uniquely identifies a cell, of the target cell. In order to acquire the CGI of the target cell, the UE has to read at least part of the system information (SI), including master information block (MIB) and the relevant system information block (e.g., SIB1). The corresponding requirements for intra-frequency and inter-frequency SI reading were introduced in Rel-9 of TS 36.133. The reading of SI for the acquisition of CGI is carried out during autonomous measurement gaps created by the UE. The UE may be requested to report the CGI of the target cell for a specific purpose, e.g., verification of CSG cell, establishment of SON, ANR etc. 
The MIB is transmitted periodically with a periodicity of 40 ms and repetitions made within 40 ms scheduled in subframe #0. The SIB1 is transmitted with a periodicity of 80 ms and repetitions made within 80 ms scheduled in subframe # 5. 
3 Impact of autonomous gaps on restricted measurements
In LTE, there is no UE requirement to be able to acquire new CGI of an E-UTRA cell in parallel to performing other intra- or inter-frequency or inter-RAT measurements. However, the UE is required 
· to report the intra-frequency ECGI within about 150 ms from a target intra-frequency cell provided its SINR is at least -6 dB or higher, and 

· to report the inter-frequency ECGI also within about 150 ms from a target inter-frequency cell provided its SINR is at least -4 dB or higher. 

During the acquisition of the target cell’s ECGI on the serving carrier frequency the UE is allowed to create autonomous gaps in the downlink and uplink, which may interrupt the UE downlink reception and uplink transmission in the serving cell which may degrade performance. However, with eICIC the degradation becomes even more severe since the other measurements may have to be performed according to a restricted measurement pattern, which reduces the measurement occasions and in particular when autonomous measurement gaps overlap with the subframes intended for the restricted measurements. 
It therefore becomes evident that when deciding when to acquire the SI, the UE has to also account the restricted measurement pattern configuration, e.g., blanking rate and periodicity. Some means are therefore necessary to ensure such behavior, at least with respect to measurements performed for important UE activities, e.g., handover.
4 eICIC RRM/SI Requirements in Parallel with SI Reading 
The following options can be envisioned to address the requirements for the case when the SI reading and RRM/CSI measurements are done in parallel:

· Extend the measurement period for the measurements performed in restricted measurement patterns (e.g., RSRP, RSRQ, RLM, CSI) when the UE creates autonomous gaps, or 

· Require that at least a certain fraction of measurement occasions are used for the intended measurements and do not overlap with autonomous gaps. In this case SI reading reporting delay may have to be extended. 
5 Summary
Proposal: Discuss solutions to address the issue with SI reading to reduce the impact of restricted measurement patterns on general performance. 
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