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Introduction
In last RAN2 meeting, the SI modification related issues have been discussed and some agreements have been achieved as follows:
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK222]Agreements for SI modification
[bookmark: OLE_LINK73][bookmark: OLE_LINK74]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
[bookmark: OLE_LINK219][bookmark: OLE_LINK218]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).
In this contribution we intent to analyze the detail content of the SI update indication within the paging message.
Discussion
SI change indication in paging
[bookmark: OLE_LINK337][bookmark: OLE_LINK338]Compared with reading MSI and checking area ID and value-tag in SIB1 frequently, the method to monitor paging message is desirable for UE’s power saving. 4 methods are listed below to indicate system information update [1-4]. These methods have varying degree of signaling overhead and UE power consumption.
· Method 1: 1bit indication, e.g. systemInfoModification
· Method 2: per SIB indication, e.g. SIB bitmap
· Method 3: per SI message indication, e.g. SI message bitmap
· Method 4: particular indication, e.g. area ID and valuetag per SIB
In method1, UE receives 1 bit systemInfoModification in modification period (n), and knows some SIs will be changed. In modification period (n+1), UE firstly reads Minimum SI (MSI), and then checks areaID and valuetag of each Other SI (OSI) SIB in SIB1. If the stored SIBs are associated with different area ID or valuetag, then UE receives the changed OSI SIB by the corresponding scheduling info in SIB1. Thus, method1 has least signalling overhead, but UE needs to read MSI and has more power consumption. In addition, 1bit systemInfoModification cannot distinguish whether MSI or on-demand SI will be changed.
In method2, UE receives SIB bitmap in modification period (n), and knows which SIBs will be changed. If MIB or SIB1 is changed, then in modification period (n+1) all the UEs read MIB or/and SIB1. If interested OSI SIB is changed, then in modification period (n+1), UE reads MSI and checks areaID and valuetag of interested OSI SIB in SIB1 to define whether to receive the changed OSI SIB or not. If no interested OSI SIB is changed, UE can do nothing. Thus, UE has less power consumption in method2 since UE can do nothing if it is not interested. However, method2 has more signaling overhead. If UE is interested in OSI, then UE still needs to read MSI.
In method3, UE receives SI message bitmap in modification period (n), and knows which SI messages will be changed. Similar as method2, UE has less power consumption in method3 since UE can do nothing if it is not interested. In addition, method3 has less signaling overhead compared with method2 and the SI message format is aligned with the scheduling info in SIB1.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In method4, UE receives areaID/valuetag per SIB in modification period (n), and knows which SIBs will be changed including the changed areaID and valuetag other than MSI. To use this method, update of MSI could be indicated separately without areaID/valuetag changed. If interested SIB(other than SIB1) is changed and the stored SIBs are associated with different area ID/valuetag, and if the scheduling information in SIB1 is not changed, the UE could receive the modified SIB directly in modification period (n+1). Since it is agreed that at most one areaID can be indicated within SIB1 applies to all area specific SIBs available in the cell, UE can decide whether to change the SIB using valuetag if TAC + SIAID pair is not changed. Method4 may have the least power consumption compare with other three methods only if the update SIB is exactly stored in the UE, but may have the most signaling overhead in Paging message each time. 
The comparison of 4 methods is summarized in Table 1.
Table 1: Comparison of 4 methods
	
	Method 1: systemInfoModification
	Method 2: SIB bitmap
	 Method 3: SI message bitmap
	Method 4: Area ID and valuetag

	Signaling overhead
	least
	more
	less
	most

	UE’s power consumption
	most
	less
	less
	least

	MSI change indication
	no
	yes
	yes
	yes

	On-demand SI change indication
	no
	yes
	yes
	yes


[bookmark: OLE_LINK6][bookmark: OLE_LINK7]According to the analysis above, Method3 of per SI message indication (e.g. SI message bitmap) has less signaling overhead and UE’s power consumption than other methods. Therefore method3 could be considered as a compromised solution. Thus, we propose:
[bookmark: OLE_LINK293][bookmark: OLE_LINK294][bookmark: OLE_LINK296][bookmark: OLE_LINK270][bookmark: OLE_LINK271][bookmark: OLE_LINK295]Proposal 1: SI change indication in paging is per SI message (e.g. SI message bitmap). 
Proposal 2: Value tags and area identifier are not included in paging message. 

In structure of Paging message in LTE, systemInfoModification, cmas-Indication, and etws-Indication are indicated separately. But to use the per SI message notification, the ETWS/CMAS indicator could be unified into the SI change indication list (bitmap), and no separate update indicator is needed. 
Proposal 3: The ETWS/CMAS indication in paging is included in the SI change indication list. 

In RAN1#91 meeting, it is agreed that NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI. 
[bookmark: OLE_LINK286]To apply the same SI update process in UE, the SI update content received from Paging DCI or Paging message should be aligned, and if proposal1/2 above are agreed, an LS[5] could be send to RAN1 to notify the SI change indication content.
[bookmark: OLE_LINK272][bookmark: OLE_LINK273][bookmark: OLE_LINK276][bookmark: OLE_LINK277]Proposal 4: Send an LS to RAN1 to notify the SI change indication content in paging message. 

[bookmark: OLE_LINK142][bookmark: OLE_LINK143]Paging message will be send if any of the SIBs have been changed. With the SIB (other than SIB1) update, the value tag in SIB1 will be changed simultaneously. But this kind of change does not belong to the SIB1 content itself, just the indication information of other SIBs. Therefore we considering the value tag change of other SI do not cause SIB1 update, and the change indicator in Paging message for SIB1 should not be present.
[bookmark: OLE_LINK297][bookmark: OLE_LINK298][bookmark: OLE_LINK144][bookmark: OLE_LINK145]Proposal 5: The change of value tag for other SI will not cause SIB1 update.
	
	


Conclusion
According to the analysis in section 2, we propose:
Proposal 1: SI change indication in paging is per SI message (e.g. SI message bitmap). 
Proposal 2: Value tags and area identifier are not included in paging message. 
Proposal 3: The ETWS/CMAS indication in paging is included in the SI change indication list. 
Proposal 4: Send an LS to RAN1 to notify the SI change indication content in paging message. 
Proposal 5: The change of value tag for other SI will not cause SIB1 update.
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