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1 Introduction
The Rel-13 work item on “Further LTE Physical Layer Enhancements for MTC” [2] includes three main objectives: (1) specify a new Rel-13 low complexity UE category, (2) LTE coverage improvement corresponding to 15 dB for FDD, and (3) power consumption reduction. Reduced UE bandwidth of 1.4 MHz in downlink and uplink is considered as the most important complexity reduction technique for Rel-13 low complexity UEs. 
In this contribution, we discuss MIB and SIB acquisition for Rel-13 LC/CE UEs at handover and in RRC_Connected mode. 
2 Discussion
2.1 MIB and SI acquisition by legacy UE at handover
A legacy UE is not required to determine the SFN of the target cell by acquiring that from system information before performing random access in the target cell. Instead, SFN in MIB is acquired by the UE in parallel to handover execution, or even after handover to the target cell. 
All relevant parameters to make the access from SI information is composed by the target eNB and provided to the UE via RRCConnectionReconfiguration message with mobilityControlInfo IE.
Observation 1 A legacy UE is not required to acquire MIB or SI in the target cell at handover before performing random access.
2.2 MIB and SFN acquisition by Rel-13 LC/CE UEs at handover

For Rel-13 LC/CE UEs, the following options can be considered for SFN acquisition:

Option 1: Rel-13 LC/CE UEs acquire MIB after random access is completed in the target cell.
Option 2: Rel-13 LC/CE UEs acquire MIB before triggering random access during handover. 

Option 3: The target eNB provides SFN to Rel-13 LC/CE UEs via dedicated signaling. 
Option 1 is similar to legacy UEs.  However, since simultaneous reception of MIB and data is not possible for Rel-13 LC/CE UEs, the UE may miss data if the network schedules anything during MIB reception. The eNB would not know when the MIB reception happens unless the details are specified. 
Option 3 is complicated from standardization standpoint as it is not straightforward to signal SFN via dedicated signaling without common time reference. Therefore, we propose option 2.

Proposal 1 Rel-13 LC/CE UEs acquire MIB of the target cell before triggering random access at handover.
2.3 Providing SI parameters to Rel-13 LC/CE UE at handover
Essential system information in RRC connected mode is the following [1]:

· MasterInformationBlock, SystemInformationBlockType1, SystemInformationBlockType2 
· SystemInformationBlockType8 (depending on support of CDMA2000)

· SystemInformationBlockType17 (depending on support of RAN-assisted WLAN interworking);

It is not expected that Rel-13 LC/CE UEs support CDMA2000 and WLAN interworking. So SIB8 and SIB17 can be excluded from the discussion. 
Considering the parameters in SIB1 and SIB2 which are relevant for the UE to execute handover and operate in the target cell, the same principle as in legacy is used. All relevant Rel-13 LC/CE extensions (as well as other legacy fields relevant for a UE in RRC_Connected) are provided to the UE in the handover command, i.e. RRCConnectionReconfiguration message with mobilityControlInfo, composed by the target eNB
. 
Proposal 2 During handover, a Rel-13 LC/CE UE receives all relevant SI parameters, e.g. SIB1 and SIB2 parameters, needed in RRC_Connected in handover command.
2.4 Update of SI parameters in connected mode

RAN2 has agreed that the UE does not need to monitor SI changes when in connected mode. The following agreement was made:

· “The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling.”

Details of this topic were discussed in ASN.1 review (topic I.008): Companies asked if something new is needed in current signalling to enable the latter approach, e.g. providing the updated SIBs by dedicated signalling.

It is already possible in the current RRC signalling to provide SIB1 in RRCConnectionReconfiguration message. All SIB2 parameters that are relevant for a UE in RRC_Connected mode can be provided in RRCConnectionReconfiguration message with mobilityControlInfo. So there is no need to introduce an additional mechanism for this. 

Finally, instead of providing dedicated signalling to all UEs, it is also possible to release the UE to RRC_Idle mode. In this case, the UE needs to acquire SI parameters. This can be clarified in the specification.

Proposal 3 There is no need to have an additional mechanism to update SI parameters for Rel-13 LC/CE UEs in RRC_Connected mode.
Proposal 4 Clarify in TS 36.331 that when a Rel-13 LC/CE UE goes to RRC_Idle mode, it needs to verify the validity of SIBs.
3 Conclusion

In this contribution we have discussed MIB and SIB acquisition for Rel-13 LC/CE UEs at handover and in RRC_Connected mode. In section 2 we made the following observation:

Observation 1
A legacy UE is not required to acquire MIB or SI in the target cell at handover before performing random access.


Based on the discussion in section 2 we propose the following:
Proposal 1
Rel-13 LC/CE UEs acquire MIB of the target cell before triggering random access at handover.
Proposal 2
During handover, a Rel-13 LC/CE UE receives all relevant SI parameters, e.g. SIB1 and SIB2 parameters, needed in RRC_Connected in handover command.
Proposal 3
There is no need to have an additional mechanism to update SI parameters for Rel-13 LC/CE UEs in RRC_Connected mode.
Proposal 4
Clarify in TS 36.331 that when a Rel-13 LC/CE UE goes to RRC_Idle mode, it needs to verify the validity of SIBs.
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