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In RAN1#88bis, RAN1 agreed to consider some candidates for reduced system acquisition time for NB-IoT. One of the candidates that is highly related to RAN2 is:
	•	New mechanism allowing to skip SIB1-NB and/or SI messages and/or MIB-NB reading


Generally speaking, SI acquisition can be skipped if UE has stored SI for a cell and can verify the validity of SI. RAN2 discussed skipping MIB-NB reading in previous meeting but did not see much support. In contrast, skipping SIB1-NB and other SI message reading gained some support though no conclusion could be made. 
In this contribution, we provide more details about the possibility and benefits of skipping SI acquisition in NB-IOT.
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SI acquisition in NB-IOT
In NB-IOT, SI acquisition is done as follows:
· When a UE wakes up from a longer DRX cycle, or returns from out-of-coverage, it can determine the validity of its stored system information by checking the systemInfoValueTag in MIB-NB, and (re-)acquire system information if SI change is indicated by the systemInfoValueTag. UE determines whether it needs to acquire SIB14-NB before access by checking the ab-Enabled in MIB-NB.
· UE must (re-)acquire system information when accessing a new cell, when it is notified via paging message including systemInfoModification, and when 24 hours has passed since it checked system information validity last time.
To reduce system acquisition time, we may allow UE to skip SI reading even in some cases where legacy NB-IOT UE must (re-)acquire SI. No matter which case is considered, the validity of SI should be verified before UE really skips SI reading. This can be done by checking the systemInfoValueTag in MIB-NB.
Observation 1:	Before UE skips SI reading, the validity of stored SI is verified by checking the systemInfoValueTag in MIB-NB.
Reusing stored SI across cells
1.1.1 SI coordination area
We now examine previously mentioned cases where legacy NB-IOT UE must (re-)acquire SI, and see if SI reading can actually be skipped. The mechanism of SI change notification via paging should be kept, as a fast way to indicate UE to re-acquire SI. A validity timer (24 hours or maybe longer) should be kept as a back-up mechanism. When UE accesses a new cell, however, SI reading can be skipped 
The concept of “SI coordination area” has been adopted in NR. In RAN2#98, it is agreed that NR SI index at least includes area ID and value tag to indicate the version of present system information. 
Agreements
There will be at least a value tag and area ID
-	value tag is associated to each SIB
-	value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.

FFS whether the area ID and valuetag is separately signalled or as a single identifier

FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.

[bookmark: _GoBack]The main reason to reuse SI in NR is to avoid frequent cell reselection and SI acquisition, due to small coverage of NR cells. NB-IOT cells may not have small coverage and most NB-IOT UEs have low mobility, however, cell reselection may happen more frequently than expected, due to the following reasons:
· To serve UEs in deep coverage (coverage enhancement), NB-IOT eNBs operate with higher power, and a UE may detect multiple cells at a given location.
· A higher value range is introduced for reselection threshold in NB-IOT (ReselectionThreshold-NB), with which the network may configure the UE to perform neighbour cell measurement earlier, resulting in more frequent cell reselection.
· Even for low mobility NB-IOT UEs, cell reselection may happen due to inaccurate RSRP measurements on serving or neighbouring cells, or due to channel variation caused by changes in relative location between UE and buildings.
To save SI acquisition when UE reselects to a new cell, we support SI reuse across cells within a SI coordination area.
Proposal 1:	In NB-IOT, allow stored system information to be reused across cells within a SI coordination area. 
1.1.2 SI validation
NB-IOT UE staying in the same cell validates its SI by checking value tag in MIB-NB. When UE moves to another cell, it needs to check an area ID and see if the cell is within in the same SI coordination area. Thus the SI index should include area ID and value tag to indicate the version of present system information. A value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
Proposal 2:	NB-IOT UE verifies the validity of its stored SI by checking the area ID and value tag. 
Proposal 3:	A value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
In NB-IOT, value tag can be signalled either in MIB-NB for all other SIBs, or in SIB1-NB for individual SI messages. To avoid complicated SI coordination area configuration, we suggest a simple configuration that the area ID is associated with all SI messages that are allowed to be reused across cells. In this way, the area ID may be signalled in either MIB-NB or SIB1-NB. Since MIB-NB bits are more valuable, and area ID is more static compared to other information carried by SIBs, the area ID is signalled in SIB1-NB. 
Proposal 4:	The area ID is signalled in SIB1-NB, and is associated with all SI messages that are allowed to be reused across cells. 
SIBs to be reused across cells
Depending on the contents, some NB-IOT SIBs can be reused but others cannot.
· SIB1-NB contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. Since cell ID (as a part of access information) is carried by SIB1-NB, SIB1-NB cannot be reused across cells.
· SIB2-NB contains radio resource configuration information that is common for all UEs. If common radio resource configuration is the same for cells in a coordination area, SIB2-NB can be reused.
· SIB3-NB carries contains cell re-selection information common for intra-frequency and inter-frequency cell re-selection, as well as intra-frequency cell re-selection information other than neighbouring cell related. The parameters in SIB3-NB are mostly thresholds, offsets, and so on. These parameters can be configured the same for different cells, so it is possible to reuse SIB3-NB across cells.
· SIB4-NB contains information relevant only for intra-frequency cell re-selection. Since the information includes neighbour cell list, which varies across cells, SIB4-NB cannot be reused.
· SIB5-NB contain information relevant only for inter-frequency cell re-selection. If UE only receives other information of inter-frequency carriers (e.g. thresholds) but neighbour cell list is not included, SIB5-NB may be reused.
· SIB14-NB contains the access barring (AB) parameters. AB is cell-specific, and NB-IOT UE acquires SIB14-NB if the ab-enabled in MIB-NB is set TRUE, therefore SIB14-NB is not reused across cells.
· SIB15-NB and SIB20-NB contain the MBMS Service Area Identities (SAI) and information required to acquire the control information associated with transmission of MBMS using SC-PTM, respectively. The information carried by these SIBs may be configured the same for different cells, and these SIBs can be reused across cells.
· SIB16-NB contains information related to GPS time and Coordinated Universal Time (UTC). The network may not update SI value tag upon change of SIB16-NB since the content is constantly changing. Thus SIB16-NB is not considered for SI reuse across cells. UE simply acquires SIB16-NB when necessary.
· SIB22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers. Although the multi-carrier configurations may vary in different cells, it is reasonable to adopt the same configurations for cells in a region. Therefore, SIB22-NB can be reused across cells.
Proposal 5: 	The following NB-IOT SIBs can be reused across cells in a SI coordination area: SIB2-NB, SIB3-NB, SIB5-NB, SIB15-NB, SIB20-NB, and SIB22-NB.
Proposal 6:	The following NB-IOT SIBs are not reused across cells: SIB1-NB, SIN4-NB, SIB14-NB, and SIB16-NB.
Conclusion
We have the following observation:
Observation 1:	Before UE skips SI reading, the validity of stored SI is verified by checking the systemInfoValueTag in MIB-NB.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	In NB-IOT, allow stored system information to be reused across cells within a SI coordination area. 
Proposal 2:	NB-IOT UE verifies the validity of its stored SI by checking the area ID and value tag. 
Proposal 3:	A value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
Proposal 4:	The area ID is signalled in SIB1-NB, and is associated with all SI messages that are allowed to be reused across cells. 
Proposal 5: 	The following NB-IOT SIBs can be reused across cells in a SI coordination area: SIB2-NB, SIB3-NB, SIB5-NB, SIB15-NB, SIB20-NB, and SIB22-NB.
Proposal 6:	The following NB-IOT SIBs are not reused across cells: SIB1-NB, SIN4-NB, SIB14-NB, and SIB16-NB.
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