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Introduction
This contribution discusses the LS from RAN4 regarding the SI acquisition delay for BL UEs and UEs in CE [1]. 
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The first action in the LS from RAN4 requests RAN2 to consider ways of improving SI acquisition time for BL UEs or UEs in CE. To determine the impact of the SI acquisition delay we start by considering the main scenarios in which SI is obtained:
· At cell re-selection (MIB + SIB1-BR + SIB2-8 + SIB17)
· At handover (MIB only)
· At RRC re-establishment (MIB + SIB1-BR + SIB2)
Out of these scenarios we consider handover to be most time critical. (RRC re-establishment is also time critical but as this is an error case which normally should not occur we consider it as less important). Thus, if any improvements are to be made we should focus on MIB since this is the part of SI which affects handover latency. It can be argued though that mobility during connected mode will not be very common for MTC devices as these typically have short data transfers. We also expect many MTC devices to be mostly stationary, especially those in CE mode B (e.g. sensor in basements). However, for some applications low handover latency may be still important (e.g. large firmware update or VoLTE in CE mode A). It appears difficult though to introduce any improvements in Rel-14.
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The second LS action concerns the combined acquisition time of MIB and SIB1-BR. More specifically RAN4 asks whether the UE is expected to re-acquire MIB in those situations where the UE does not acquire SIB1-BR before the end of the “SIB1-BR modification period”.  The SIB1-BR modification period refers to the fixed period of 5.12 seconds during which SIB1-BR can be assumed not to change (see TS 36.331, Section 5.2.1.3):
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.

In general, before MIB has been decoded and SFN is known the UE cannot know when the SIB1-BR modification period starts. As a result MIB decoding can start anywhere within the SIB1-BR modification period, and since the SIB1-BR acquisition time is relatively long it is quite likely that UE will not manage to decode SIB1-BR before the SIB1-BR modification period ends. SIB1-BR would then need to be acquired in the next SIB1-BR modification period. This is illustrated in the figure below. 



It is possible that MIB was updated during the border crossing and unless MIB is re-acquired this may affect the UE’s ability to decode SIB1-BR. To understand the impact of this we need to look closer at the contents of MIB:
· DL bandwidth is typically never updated and will be ignored in the rest of the analysis
· PHICH configuration is only applicable to legacy LTE and is ignored by BL UEs and UEs in CE.
· SFN is updated in every TTI but in a predictable way and its value is always known after the initial MIB decoding
· SIB1-BR scheduling information could potentially be updated and if this happens the UE will likely fail to decode SIB1-BR. However, such changes are expected to be rare (e.g. EAB, ETWS or CMAS starts to be scheduled and the size of SIB1-BR changes).

As can be seen from the analysis above, the UE will almost always be able to decode SIB1-BR except when SIB1-BR scheduling information is updated. In the rare case when SIB1-BR scheduling information is updated the SIB1-BR decoding may fail, but the UE should then be able to recover by simply “starting over” and acquiring MIB and SIB1-BR again. We therefore propose:
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Note though that if the MIB spare bits are taken into use in the future we may need to re-evaluate this proposal.
Conclusion
In section 2 we made the following observations:
Observation 1	It appears difficult to introduce any SI enhancements as part of FeMTC considering the limited time that is left of Rel-14.

Based on the discussion in section 2 we propose the following:
Proposal 1	A BL UE or UE in CE is not required to acquire MIB and SIB1-BR within the same 5.12s SIB1-BR modification period

 A draft Reply LS reply based on the discussion in this paper can be found in [2].
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