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1 Introduction

In RAN2 NR Ad Hoc [1], agreements for SI delivery is as below
Agreements related to SI provided by broadcast

1: 
UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 

2: 
One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.

3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.

FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.

4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.

In RAN2#97 [2], to further reduce SI re-acquisition, the concept of SI index/identifier is agreed to utilize UE stored SI information across cells.
RAN2#97 [2] Agreements

1: Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells.

FFS what the index/identifier is (e.g. single index or area plus value tag, etc)

RAN2#98 [3] 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.
In this paper, we first review the legacy SI update methods in LTE, and propose to adopt the design of modification period, the enhancement for SI change notification, and the extension of value tag for cross-cell SI validity check. Further, we propose on demand broadcast to resolve SI request traffic from unicast SI.

2 Discussion

2.1 Modification Period

In LTE, system information is updated on a per modification period basis, i.e. the system information broadcasted in the same modification period is the same. 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, and UE expects to receive the updated system information in the start of the next modification period. With modification period, UE only needs to check once for possible change of SI in each modification period. Since modification period works well with DRX mechanism in LTE, it should also be applied in NR SI delivery.
Observation 1. In legacy LTE, the concept of modification period works well to prevent UE’s frequent check for possible SI change.

Proposal 1. NR SI broadcast adopts Modification Period. 

2.2 System Information Validity Check

In LTE, UE checks the validity of UE stored system information by examining the valueTag along with the SI validity timer. If either the broadcast valueTag is different from the UE stored one, or the SI validity timer expires, UE thinks the stored system information as invalid, and turn to re-acquire system information.
In NR, it has been agreed [3] that SI index, including at least SI area ID and valueTag, is adopted to enable the reuse of UE stored system information across cells. Moreover, valueTag is SIB specific. Thus, the procedure of SI validity check is as below.

· STEP 1. UE check SI message / SIB specific area ID

· STEP 2. UE checks the value tag of SIBs.

· STEP 3. UE checks whether the SI validity timer expires.

Notice that if a SIB / SI message is cell-specific, it may not be associated with an area ID. Then UE re-acquire the SIB / SI message whenever the serving cell changes.
Observation 2: Compared to legacy LTE, UE additionally examines SI area ID when performing SI validity check.

Proposal 2: Adopt legacy LTE SI validity check method as the baseline. And additionally examine the SI area ID if the concerned SIB / SI message is area-specific across cells.
2.3 System Information Change Notification

In LTE, SI change notification is delivered through paging message, or through Direct Indication Information for BL UEs or UEs in CE or NB-IoT UEs. However, from systemInfoModification in paging message UE does not know which system information is changed, and thus it always needs to perform SI acquisition procedure even if the changed SI is the OSI UE is not interested in. 

In view of this, we propose to indicate the (group of) SI messages / SIBs in SI change notification along with the corresponding value tag. In this way, UE can decide not to perform SI re-acquisition if (1) the changed OSI is not interesting to the UE, e.g. the changed OSI is unrelated to the services UE use, or (2) the updated SI version has been stored in UE side before.
Observation 3. In LTE, upon receiving systemInfoModification, UE always need to perform SI acquisition procedure even if the changed SI is an OSI which is not required by /interesting to the UE, or even if the updated SI version has been stored by the UE.

Proposal 3. NR SI change notification indicates the updated SI messages / SIBs, and optionally indicates the corresponding valueTag. 
3 Conclusion

We have following observations:

Observation 1. In legacy LTE, the concept of modification period works well to prevent UE’s frequent check for possible SI change.

Observation 2: Compared to legacy LTE, UE additionally examines SI area ID when performing SI validity check.

Observation 3. In LTE, upon receiving systemInfoModification, UE always need to perform SI acquisition procedure even if the changed SI is an OSI which is not required by /interesting to the UE, or even if the updated SI version has been stored by the UE.
Based on these observations, we have proposals as below.
Proposal 1. NR SI broadcast adopts Modification Period. 
Proposal 2: Adopt legacy LTE SI validity check method as the baseline. And additionally examine the SI area ID if the concerned SIB / SI message is area-specific across cells.
Proposal 3. NR SI change notification indicates the updated SI messages / SIBs, and optionally indicates the corresponding valueTag. 
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