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1. Introduction

RAN2 #101 meeting discussed on SI modification and agreed that NR supports SI update indication included in paging message as well as included in DCI. UE in connected mode monitors paging for SI change notification. The detail content of SI update indication is FFS. [1]
Agreements for SI modification

2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.

2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle.

2.1.2b: RRC_CONNECTED UE monitors for SI update notification in any paging occasion (if the UE is provided with common search space to monitor paging in connected)

2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 

2.1.4a: SI update indication included in paging message is supported (can be revisited if the DCI design allows the SI update indication and scheduling of a paging message in parallel)

2.1.4b: SI update indication included in DCI is supported
FFS Detail content of the SI update indication within paging message and DCI.
2.2.1: For NR, adopt LTE principle;  UE acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging UE acquires SI at next modification period boundary.  

FFS If any different handling is required for AC related parameters.

2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).

This contribution analyzes UE behavior in different cases and discusses the content of SI update indication.
2. Discussion
RAN2 #101 meeting discussed on SI modification and agreed that UE in connected mode monitors paging for SI change notification. UE received SI change notification would acquire the update SI based on the indication in the paging message or paging DCI.

RAN1#91 meeting [2] agreed that

Agreement: 

· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI

The detail content of SI update indication is FFS. [1]
The considerations including the efficiency and latency of SI acquisition. Therefore, the content of SI update indication affects whether UE could apply the stored scheduling information for updated SI acquisition. 

In the following we discuss the UE behaviour affected by the content of the SI update indication. 

2.1 Whether to acquire updated SI depend on stored SI
· Case 1: only systemInformationModification indication is included in the content of SI update indication 

Without explicitly indication of the updated SIBs, UE should either acquires broadcast SIB1 for the scheduling information to learn the updated SIBs or acquire all SIBs broadcast by the network. 
In this case, if UE applies stored scheduling information rather than re-acquire SIB1, the scheduling or validity information of the stored SI may be obsolete and cause failure of SI acquisition.

Observation 1: When SI change indication is received without the validity information associated with the updated SIBs, acquiring updated SIBs depends on stored SI may bring about misalignment between UE stored SI and the scheduling information of broadcast SIB1.
· Case 2: indication of the actually updated SIBs is included in the SI update indication 

Though the network indicates the actually updated SIBs in the SI updated indication, UE still needs to acquire broadcast SIB1 for the up-to-date scheduling information to compare with the stored SI and to update the stored SI. 

UE learns whether SIB1 or other SIBs changed by comparing the stored validity information associated with the SIBs and the validity information broadcast along SIB1. Then UE may acquire the updated SIBs according to the up-to-date scheduling information.

Observation 2: When SI change indication is received without indicating the validity information associated with the updated SIBs, UE needs to acquire SIB1 regardless of SIB1 content change or not.
To avoid acquiring SIB1 whenever SI change indication is received, the network needs to include the actually updated SIBs and the associated validity information in the SI change indication.
Observation 3: To allowing UE to acquire updated SIBs based on stored SI, the content of SI update indication should indicate the updated SIBs and the validity information associated with the updated SIBs.
· Case 3:  the updated SIBs and the associated validity information are include in the SI update indication 

In this case UE learns the actual updated SIBs and the associated validity information by the SI update indication. 
If the SIB1 doesn’t change, UE may apply the stored scheduling information to acquire the updated SIBs without re-acquiring broadcast SIB1. The UE should also updates the validity information of stored SI when the updated SIBs are successfully acquired.
Though the additional information allows UE to avoid acquiring SIB1 whenever SI change, the additional bits required to accommodate the indication of updated SIBs and the associated validity information affects the number of UEs that could be paged in the paging occasion.
Observation 4: The additional bits required to indicate the changed SIBs and the associated validity information may decrease the amount of UEs that could be paged in the paging occasion.
Based on the observations, our proposals are: 

Proposal 1: UE should acquire broadcast SIB1 rather than adopt stored SI for SI acquisition when SI change indication is received.
Proposal 2: Neither value tags nor system information area ID is needed to be included in SI change indication.

3. Conclusion

In this contribution we analyze the behavior of connected UE upon receiving SI change indication and discuss what content need to be included in the SI change indication. The following observations are made:
Observation 1: When SI change indication is received without the validity information associated with the updated SIBs, acquiring updated SIBs depends on stored SI may bring about misalignment between UE stored SI and the scheduling information of broadcast SIB1.
Observation 2: When SI change indication is received without indicating the validity information associated with the updated SIBs, UE needs to acquire SIB1 regardless of SIB1 content change or not.
Observation 3: To allowing UE to acquire updated SIBs based on stored SI, the content of SI update indication should indicate the updated SIBs and the validity information associated with the updated SIBs.
Observation 4: The additional bits required to indicate the changed SIBs and the associated validity information may decrease the amount of UEs that could be paged in the paging occasion.
Based on the observations, what we proposed are: 
Proposal 1: UE should acquire broadcast SIB1 rather than adopt stored SI for SI acquisition when SI change indication is received.
Proposal 2: Neither value tags nor system information area ID is needed to be included in SI change indication.
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