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1 Introduction

Measurement resource restriction patterns for RRM, RLM, and CSI measurements have been specified to enable the measurements with eICIC by indicating to the UE selected subframes with improved interference conditions. Restricting measurements to certain subframes reduces the number of effective measurement occasions which resulted in extending the measurement period for RRM and RLM measurements and specifying new requirements for these measurements under time domain measurement resource restrictions. As has been discussed in [1], using such patterns may also impact the system information (SI) reading, which has not been taken into account when specifying the requirements. The issue is further explained in this contribution.
2 System Information (SI) reading
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.

The UE may read the system information transmitted over PBCH channel for multiple purposes. The SI, divided into Master Information Block (MIB) and SI Blocks (SIBs), contains the most essential physical layer information of the cell necessary to receive further SI (MIB), the information for accessing the cell and scheduling of other SIBs (SIB1), etc.
Reading at least MIB and SIB1 is necessary e.g. for acquiring CGI, which uniquely identifies a cell, which may be requested by the serving cell. The UE may be requested to report CGI for a specific purpose, e.g., verification of CSG cell which becomes particularly important in heterogeneous network deployments, establishment of SON, ANR, etc.

In 36.133, there is also a requirement that the UE shall identify and report the CGI when requested by the network for the purpose ‘reportCGI’. SI reading for acquiring CGI is carried out during autonomous measurement gaps created by the UE, with no explicit neighbour list provided to the UE for identifying the new CGI. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message. The corresponding requirements for both intra- and inter-frequency SI reading were introduced in Rel-9:

· The requirements specify the maximum time period for the UE to identify a new CGI of an E-UTRA cell, which is 150 ms and is valid for the target cell SINR(-6 dB and SINR(-4 dB for intra-frequency and inter-frequency, respectively;
· The requirement applies for non-DRX and for all DRX cycles.
Further, there is currently no requirement in E-UTRA for the UE to be able to acquire new CGI of an E-UTRA cell in parallel to performing other intra-frequency, inter-frequency, or inter-RAT measurements.

3 Impact of autonomous gaps on restricted measurements
As previously mentioned, restricting measurements to subframes indicated by measurement resource restriction patterns, which is the intention with eICIC, reduces the number of effective measurement occasions.
We argue that using autonomous gaps may further reduce the number of measurement occasions, which may degrade the measurement performance resulting e.g. in either lower accuracy or longer measurement time to achieve the same accuracy.
Since there is no requirement on the UE to be able to read the SI and perform other measurements in parallel, some UEs may e.g. choose to not perform measurements during autonomous gaps, i.e., configuring autonomous gaps may interrupt the UE DL reception and UL transmission in the serving cell. This interruption may have an even more severe impact when the measurements are restricted to certain subframes, thus further limiting the number of effective measurement occasions when the autonomous gaps overlap with the indicated subframes. 
4 eICIC requirements to ensure measurement performance when using autonomous gaps
To maintain good measurement performance, the UE should account for the measurement resource restriction pattern configuration when acquiring SI while using autonomous gaps. This has to be ensured at least for the crucial measurements such as RLM which are regularly performed on the serving cell. 

The RLM which is autonomously performed by the UE may result in radio link failure and eventually require the UE to perform the RRC re-establishment. Therefore unnecessary radio link failures and RRC re-establishment actions which may occur due to SI reading should be avoided. This is only possible if there are necessary UE requirements to account for the scenario when UE acquires SI and is performing RLM. 
There is no gurantee that the UE can meet the existing RLM requirements under restricted pattern when it is requested to acquire the target cell’s SI. Hence it is important that at least RLM requirements under restricted measurement pattern are defined while the UE acquires the SI. 
If a requirement on the UE ability to read the SI in parallel to other measurements is not an option due to the increase in UE complexity, the following alternative options may be envisioned to ensure RLM performance with eICIC when the UE reads SI:

1. Extend the measurement period for RLM measurements under measurement resource restriction when the UE creates autonomous gaps, or 

2. Specify the minimum effective RLM measurement time, e.g., the minimum number of measurement occasions available for RLM measurement. In this case SI reading reporting delay may have to be extended. 

We slightly prefer option # 1. 

5 Summary

Proposal:  Extend the measurement period for RLM measurements under measurement resource restriction when the UE creates autonomous gaps.
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