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Introduction
Open issues on SIB extension correction are discussed in this contribution. 
[bookmark: _Toc242573354]Background
Some LTE UEs behave erroneously when SIB19+ is scheduled (e.g. SIB24). In such case SIB1 is not correctly decoded by the UE and the cell is barred. To resolve this problem RAN plenary agreed a correction from REL-12 onwards for UEs that need to receive SIB19+. A new scheduling list is introduced which enables the NW to schedule SIB19+ in a separate scheduling list, which avoids affecting the erroneous UEs [1].
Some other LTE UEs have been found to experience another problem, i.e. the UE may act erroneously when an SI-message includes both SIB18- and SIB19+ [2]. This problem can be avoided by the NW by scheduling SIB18- and SIB19+ in different SI-messages.
Some legacy UEs may experience a problem when receiving SchedulingInfo for an SI-message that includes no SIB-Type in the SIB-MappingInfo, i.e. “NULL”, for other SI-messages than the first one. SIB2 is always transmitted in the first SI-message, and therefore SIB2 is not explicitly scheduled, i.e. when the first SI-message only includes SIB2 than the SIB-MappingInfo is “NULL”. 
Discussion
ETWS/CMAS and the new scheduling list
Normally, when SIBs need updating, the network updates the SIBs in the next Modification Period (MP). However, ETWS/CMAS transmissions are immediately started to minimize the delay, i.e. the SIB scheduling for SIB10/SIB11/SIB12 is changed within a Modification Period (MP). The ETWS/CMAS SIBs are typically scheduled in the end of the SI-messages (and in separate SI-messages from other SIBs), to avoid scheduling “NULL” in SI-messages other than the first one. 
The new scheduling list schedulingInfoListExt, scheduling SIB19+, is appended to the legacy scheduling list:
When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	if the concerned SI message is configured in the schedulingInfoList, schedulingInfoListExt (if present) or if the concerned SI message is configured in the pos-schedulingInfoList and si-posOffset is not configured;
3>	for the concerned SI message, determine the number n which corresponds to the order of entry in the concatenated list of SI messages configured by schedulingInfoList, schedulingInfoListExt (if present) and posSchedulingInfoList in SystemInformationBlockType1;
3>	determine the integer value x = (n – 1)*w, where w is the si-WindowLength;
This means that when SIB24 is scheduled in the new scheduling list, and ETWS/CMAS transmission is started, the SIB24 is re-scheduled in another SI-message at the end:
SIB scheduling before ETWS/CMAS transmission is started:
                                                            SI#1             SI#2                SI#3
schedulingInfoList (w/o suffix):        [SIB2        SIB3, SIB5]
schedulingInfoListExt-r12:    		                                      [SIB24]
SIB scheduling after ETWS/CMAS transmission has started:
                                                            SI#1             SI#2                SI#3             SI#4          SI#5
schedulingInfoList (w/o suffix):        [SIB2        SIB3, SIB5    SIB11/SIB12   SIB10]
schedulingInfoListExt-r12:    		                                                                             [SIB24]
A UE trying to receive SIB24 in the MP where ETWS/CMAS transmission is started might not receive SIB24 in that MP, but will receive SIB24 in the next MP, assuming that the Paging DCI indicates both etws/cmas-Indication and systemInfoModification.
In section 5.2.1.3 in 36.331 it is specified that the NW first notifies the UE about a SI change and in the next MP transmits the updated information: 
When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE not configured to use a DRX cycle that is longer than the modification period acquires the new system information immediately from the start of the next modification period.
The scheduling for SIBs scheduled in schedulingInfoListExt or posSchedulingInfoList changes within a MP when ETWS/CMAS transmission is started. This should be clarified in 36.331 to avoid delaying of ETWS/CMAS transmissions:
Proposal 1: Clarify that the scheduling in schedulingInfoListExt and posSchedulingInfoList may change during a modification period where ETWS or CMAS transmission is started. 
Introduction of new SIBs in later releases
In the summary of the email discussion during RAN#89 about the SIB extension CRs the moderator mentioned [3]:
TBD Whether the legacy / current extension of Schedulinginfo in SIB1 is expected to be retired / obsoleted / no longer maintained at some future point in time.
The NW is allowed to schedule SIB19+ in legacy or new scheduling list, but not in both. SIB19+ can for example be scheduled in the legacy list without causing problem, in case it is known that problem UEs do not camp on the frequency of the cell. But in most cases it is assumed that SIB24, or any other SIB19+, will be scheduled in the new scheduling list, and that NWs and UEs will be upgraded as soon as possible. 
To avoid maintenance and testing of both legacy and new scheduling list it is proposed to introduce SIBs in future releases in the new scheduling list only: 
[bookmark: _Toc242573360]Proposal 2: New SIBs in future releases are added to the new scheduling list only. 
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss open issues on SIB extension correction: 
Proposal 1: Clarify that the scheduling in schedulingInfoListExt and posSchedulingInfoList may change during a modification period where ETWS or CMAS transmission is started. 
Proposal 2: New SIBs in future releases are added to the new scheduling list only. 
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Change of system information (other than for ETWS, CMAS, EAB, and UAC parameters and other than for AB parameters for NB-IoT) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information. If H-SFN is provided in SystemInformationBlockType1-BR, modification period boundaries for BL UEs and UEs in CE are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. For NB-IoT, H-SFN is always provided and the modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0.
To enable system information update notification for RRC_IDLE UEs configured to use a DRX cycle longer than the modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 256 =0. For NB-IoT, the boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 1024 =0.
NOTE 1:	If the UE in RRC_IDLE is configured to use extended DRX cycle, e.g., in the order of several minutes or longer, in case the eNB is reset the UE SFN may not be synchronized to the new eNB SFN. The UE is expected to recover, e.g., acquire MIB within a reasonable time, to avoid repeated paging failures.
When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. The scheduling in schedulingInfoListExt and posSchedulingInfoList may change during a modification period where ETWS or CMAS transmission is started. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE not configured to use a DRX cycle that is longer than the modification period acquires the new system information immediately from the start of the next modification period. Upon receiving a change notification applicable to eDRX, a UE in RRC_IDLE configured to use a DRX cycle that is longer than the modification period acquires the updated system information immediately from the start of the next eDRX acquisition period. The UE applies the previously acquired system information until the UE acquires the new system information. The possible boundaries of modification for SystemInformationBlockType1-BR are defined by SFN values for which SFN mod 512 = 0 except for notification of ETWS/CMAS for which the eNB may change SystemInformationBlockType1-BR content at any time. For NB-IoT, the possible boundaries of modification for SystemInformationBlockType1-NB are defined by SFN values for which (H-SFN * 1024 + SFN) mod 4096 = 0.
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