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Discussion and decision
1 Introduction

This contribution discusses RAN2 impacts foreseen to address RAN4 actions identified on the the acquisition delays associated with the reception of MIB/SIB for Rel-13 Category M1 UEs [1] and Rel-13 Category NB1 UEs [2]
2 Discussion
2.1 MIB acquisition delay handling
RAN4 informed RAN2 on their observation and requested action on the acquisition delays associated with the reception of system information for Rel-13 Category M1 UEs [1] and similarly for Rel-13 Category NB1 UEs [2]:
"Observation 1: The UE is required to acquire the MIB of the target cell during handover procedures.  This increases handover delay significantly for UE Cat-M1 CE Mode B.

Action 1: RAN4 respectfully asks RAN1 and RAN2 to consider enhancements that can reduce the time to acquire the system information."
"Observation 1: It is RAN4 understanding that the acquisition delay of the MIB-NB and SIB1-NB may become greater than or equal to the SIB1-NB modification boundary, and then the UE may have to re-acquire the MIB-NB.

Action 1: RAN4 respectfully asks RAN1 and RAN2 to consider future enhancements that can reduce the system information acquisition delay."
For MIB acquisition delay, our understanding is that the boundaries where MIB changes cannot be changed as SFN related information is conveyed. Moreover a BL/EC UE in RRC_CONNECTED is only required to acquire MIB in the target cell during handover as the SFN is required to perform RACH access in the target Pcell and for other functionality while connected to the new cell. We understand that this feedback is important as RAN4 was considering whether it could be avoided that a BL/EC UE in RRC_CONNECTED had to acquire it. 

On other hand, RAN2 may not need to look for any immediate solution as our understanding is that RAN1 and RAN4 are also considering other options to reduce the MIB acquisition delay, e.g. RAN4 may consider cross-subframe channel estimation in their analysis and RAN1 may discuss enabling additional MIB transmission within its MIB period.

Proposal 1. RAN2 confirms that the MIB(-NB) modification boundaries defined in Rel-13 for eMTC and NB-IoT cannot be changed.
Proposal 2. RAN2 confirms that a BL/UE UE shall acquire MIB in the Target Pcell during handover (as the UE needs to determine the SFN of the target PCell to perform RACH access). NOTE: RAN2 assumes that RAN1/4 will consider other approaches, e.g. using cross-subframe channel estimation in RAN4 analysis and potentially enabling additional MIB transmission within the MIB period in RAN1 side.
2.2 SI acquisition delay handling

RAN4 informed RAN2 on their observation and requested action on the acquisition delays associated with the reception of system information for Rel-13 Category M1 UEs [1] and similarly for Rel-13 Category NB1 UEs [2]:
"Observation 2: It is the RAN4 understanding that the acquisition delay of the MIB and SIB1-BR in CE Mode B may become greater than or equal to the SIB1-BR modification boundary, and the UE may have to re-acquire the MIB.

Action 2: RAN4 respectfully asks RAN1 and RAN2 to clarify whether the UE is expected to re-acquire the MIB in those situations where the UE does not acquire the SIB1-BR before the end of the SIB1-BR modification period."
"Observation 2:  Since the SI acquisition delay values for NB-IoT in Table 1 are derived from baseband only simulations, the inclusion of RF impairment margin is expected to increase the delays for both coverage conditions.

Action 2: RAN4 respectfully asks RAN1 and RAN2 to clarify whether the UE is expected to re-acquire the MIB-NB in those situations where the UE does not acquire the SIB1-NB before the end of the SIB1-NB modification period."
Moreover RAN4 also indicated that for the worst coverage level, the delay acquisition of SIB1 is 2.56 sec for Cat.M1 CE mode B, and 29.44sec for a Cat.NB1 in CE. These times looks to be sufficient with the modification boundaries defined for the SIB1-BR or SIB1-NR in TS 36.331:
“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.”
On other hand, TS 36.331 also describes the following on the scheduling information for SIB1:
"The SystemInformationBlockType1-BR uses a schedule with a periodicity of 80ms. TBS for SystemInformationBlockType1-BR and the repetitions made within 80ms are indicated via schedulingInfoSIB1-BR in MIB."

"TBS for SystemInformationBlockType1-NB and the repetitions made within the 2560 ms are indicated by schedulingInfoSIB1 field in the MIB-NB."
Therefore looking at the highlighted text, we suggest to add the following TP in TS 36.331 in to avoid confusions:
If required, a BL/CE UE can accumulate more repetitions of SystemInformationBlockType1-BR with the same schedulingInfoSIB1-BR during the modification period of SystemInformationBlockType1-BR.
If required, a NB-IoT UE can accumulate more repetitions of SystemInformationBlockType1-NB with the same schedulingInfoSIB1-BR during the modification period of SystemInformationBlockType1-NB.
Proposal 3. RAN2 to inform RAN4 that the repetitions SIB1-BR and SIB1-NB can be accumulated using the same SIB1 scheduling information during the modification period associated with each SIB1 (which is 5.12 sec for BL/EC UEs and 40.96 sec for NB-IoT UEs).
Proposal 4. RAN2 to clarify in TS36.331 the following text:

Proposal 4.1. If required, a BL/CE UE can accumulate more repetitions of SystemInformationBlockType1-BR with the same schedulingInfoSIB1-BR during the modification period of SystemInformationBlockType1-BR.
Proposal 4.2. If required, a NB-IoT UE can accumulate more repetitions of SystemInformationBlockType1-NB with the same schedulingInfoSIB1-BR during the modification period of SystemInformationBlockType1-NB.
3 Conclusion

The observations and proposals captured are the following:
Proposal 1.
RAN2 confirms that the MIB(-NB) modification boundaries defined in Rel-13 for eMTC and NB-IoT cannot be changed.
Proposal 2.
RAN2 confirms that a BL/UE UE shall acquire MIB in the Target Pcell during handover (as the UE needs to determine the SFN of the target PCell to perform RACH access). NOTE: RAN2 assumes that RAN1/4 will consider other approaches, e.g. using cross-subframe channel estimation in RAN4 analysis and potentially enabling additional MIB transmission within the MIB period in RAN1 side.
Proposal 3.
RAN2 to inform RAN4 that the repetitions SIB1-BR and SIB1-NB can be accumulated using the same SIB1 scheduling information during the modification period associated with each SIB1 (which is 5.12 sec for BL/EC UEs and 40.96 sec for NB-IoT UEs).
Proposal 4.
RAN2 to clarify in TS36.331 the following text:
Proposal 4.1.
If required, a BL/CE UE can accumulate more repetitions of SystemInformationBlockType1-BR with the same schedulingInfoSIB1-BR during the modification period of SystemInformationBlockType1-BR.
Proposal 4.2.
If required, a NB-IoT UE can accumulate more repetitions of SystemInformationBlockType1-NB with the same schedulingInfoSIB1-BR during the modification period of SystemInformationBlockType1-NB.
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