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Introduction
In RAN#75, a new work item [1] on further NB-IoT enhancements was approved. This work item includes the objective of improving SI acquisition.

Nature of possible solutions
In RAN1#88b the following options were agreed as candidates for reducing system acquisition time:
Agreements:
· For reduced system acquisition time for NB-IoT, at least the following candidates can be considered
· Enhancement(s) to NPSS/NSSS
· Enhancement(s) to MIB-NB 
· SIB1-NB accumulation across multiple SIB1-NB TTIs (with or without specification impact)
· New mechanism allowing to skip SIB1-NB and/or SI messages and/or MIB-NB reading
· Additional SIB1-NB is transmitted on other subframes in addition to the existing SIB1-NB transmission
· Use of physical signal/channel in agenda item 7.2.7.1.1 (if introduced)
· FFS on other SIBx-NB
· Details of all solutions are FFS
· Solutions need to be backwards compatible and take care of impacts to Rel-13/Rel-14 networks

Further, the following was agreed in RAN1#89
Agreements:
· Additional transmissions of NPSS/NSSS in subframes other than those used in Rel-13 for in-band, guard-band and standalone are not considered in Rel-15 for an anchor carrier
· FFS: NPSS/NSSS transmission using unused 3-OFDM symbols in existing subframe#5,9 on anchor carrier at least for stand-alone and guard band modes

	
Proposed optimizations
As stated in the previous section, the optimizations introduced in Rel-15 should not include drastic changes in the physical channels and signals, but rather rely on modifications or optimizations of current procedures to reduce the acquisition time. In the following, we propose a series of optimizations aiming at reducing the overall acquisition time

Skipping SI decoding
One of the main delay contributions is reading the MIB/SIBs of the neighbour cell. In many cases, all the cells in a given area may have very similar SI configuration in terms of valid/invalid subframes, paging configuration, etc. Additionally, in synchronized networks the SFN of the source and destination cell (in terms of idle mode mobility) may be the same, so the UE may also skip reading the MIB. Since these optimizations are related to RAN2 procedures, we propose to send an LS to RAN2 with this observation.
Proposal 1: From RAN1 perspective, it is beneficial if the UE can skip reading MIB/SIBs in scenarios in which the SI may be the same (or similar) across neighbour cells.
To implement this proposal, the source cell would need to indicate some information about the neighbour cells in SIB, in case they are the same. The following options should be considered:
· Indication that source and destination cells are synchronized (similar to what was considered for handover optimizations in eMTC) so that the UE can skip reading MIB.
· Delta-configuration between source and destination cell (can be a separate SIB)

Proposal 2: From RAN1 perspective, it is beneficial if the source cell can indicate the following to reduce the delay when reselecting to a neighbour cell:
· Indication of synchronized deployment (so that MIB can be skipped)
· Delta-configuration between source and destination cell 


Acquisition across different MIB or SIB-TTIs
One of the candidates considered in the previous meeting is to combine SIB1-NB beyond the modification boundary. In our view, this is an implementation option that the UE may already perform today (e.g. combine LLRs across multiple SIB1 modification periods assuming that the payload didn’t change). It can be discussed (and sent in an LS to RAN2) whether some change in the specification would ease the UE combining across TTIs.
Proposal 3: Combining SIB1-NB across modification boundaries would reduce the SIB1-NB reception time. This may be an implementation choice of the UE, but RAN2 should consider whether there are further changes that may ease the UE combining operation.

Similar to the case of SIB, the UE can also combine the LLRs from multiple MIB TTIs. In this case, the operation is a bit more complicated, since the payload will differ at least in 1 bit (the LSB of the SFN). We suggest that RAN1 send an LS to RAN4 to consider this optimization
Proposal 4: Combining across multiple MIB TTIs can be considered as an implementation options to reduce MIB reception time. RAN4 should discuss and evaluate the performance/complexity of this approach.

Since these optimizations lie within the RAN2 expertise, we propose to send an LS to RAN2 so that they can further consider these optimizations.
Proposal 5: Send an LS to RAN2 with Proposals 2/3/4, and LS to RAN4 with proposal 5.


Summary of proposals
Proposal 1: From RAN1 perspective, it is beneficial if the UE can skip reading MIB/SIBs in scenarios in which the SI may be the same (or similar) across neighbour cells.
Proposal 2: From RAN1 perspective, it is beneficial if the source cell can indicate the following to reduce the delay when reselecting to a neighbour cell:
· Indication of synchronized deployment (so that MIB can be skipped)
· Delta-configuration between source and destination cell 

Proposal 3: Combining SIB1-NB across modification boundaries would reduce the SIB1-NB reception time. This may be an implementation choice of the UE, but RAN2 should consider whether there are further changes that may ease the UE combining operation.
Proposal 4: Combining across multiple MIB TTIs can be considered as an implementation options to reduce MIB reception time. RAN4 should discuss and evaluate the performance/complexity of this approach.
Proposal 5: Send an LS to RAN2 with Proposals 1-3, and LS to RAN4 with proposal 4.
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