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1 Introduction
In the previous meeting, RAN2 discussed the issues related to paging message reception by the idle mode UEs in HetNet environment. Paging reception is also required in connected mode to detect system information modification. This paper discusses the paging reception problems in connected mode and proposes a solution for Release 10.
2 Discussion
2.1 Issues regarding paging reception in hetnet environment
The paging frame and the paging occasion have dependency on the UE’s IMSI as defined in the section 7 of TS36.304 [1]. As mentioned in [2-3], it is difficult to protect paging messages destined to each UE from interference by the measurement resource restriction for PCell. For example, the paging occasion is the subframe #4 for one UE and #9 for the other UE depending on their IMSI in a certain paging channel configuration. If configured measSubframePatternPCell protects the subframe #9 but not #4 then the first UE’s paging occasion is never protected from the interference while the second UE’s paging occasion is always protected. This problem was discussed in the previous RAN2 meeting and is recognised as one of the issues to be studied as the part of Release 11 HetNet enhancement for idle mode.
2.2 Paging reception in connected mode
However, the same problem exists in the connected mode, in Release 10 eICIC. According to the section 5.2.1.3 of TS 36.331[4], the UE attempts to receive paging messages for detection of system information modification as shown below.
The UE verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary.
If the UE relies heavily on paging message detection, the UE may miss the system information change detection in HetNet environment due to the problem described above.
2.3 System information modification detection in HetNet
According to [4], the scheduling of the system information relevant to the connected mode is defined:

· MasterinformationBlock uses a fixed schedule with a periodicity of 40 ms and repetitions made within 40 ms. The first transmission of the MIB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in subframe #0 of all other radio frames.
· SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.
· SystemInformationBlockType2 
Its scheduling information is provided by SIB1
Protection of MIB and SIB1 by measurement resource restriction should be easier than paging messages because their transmission timing is fixed in the subframe #0 and #5. Moreover, HARQ retransmission is available for all of the system information shown above but not for paging messages. In a typical HetNet deployment case, the measSubframePatternPCell may be configured to protect at least the first transmission of MIB and SIB1. 
Therefore, for more reliable detection of system information modification, we propose that the UE verifies that stored system information remains valid by checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, not to attempt to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period if the measurement resource restriction is configured.
3 Conclusion
We propose RAN2 to discuss the issue described above and agree on:
Proposal:  The UE verifies that stored system information remains valid by checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, not to attempt to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period if the measurement resource restriction is configured.
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