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1 Introduction

RAN2 has discussed the SI modification aspects and made the following agreements: 


In this contribution we discuss the remaining details (FFSs highlighted above) of SI update mechanism in NR.
2 Discussion
2.1 Contents of SI Update Indication

In LTE [2] SI change is notified through paging message (in RRC_IDLE or RRC_CONNECTED) with cause systemInfoModification to let UE know that some SI is changing in the next modification period. UE is not provided with the details of which SI is updated. There are certain drawbacks in this approach of change notification. If a SIB is updated in a cell, all the UE’s camped to that cell are notified that there is change in SI. Based on this notification, UE does not know which SIB is updated. So, UE has to discard all the acquired SIBs and has to re-acquire all of them irrespective of whether UE is interested in the SIB which is updated or not. This leads to unnecessary power consumption at UE. This drawback is partly overcome in eMTC and NB-IoT for eMTC and NB-IoT UEs. 
Observation 1: On receiving the SI change notification in paging message, LTE UE needs to re-acquire all the mandatory SIBs and MIB.

For eMTC there is a common value tag (i.e. systemInfoValueTag) and there are also SI message specific value tags (i.e. systemInfoValueTagSI) in SIB1. The common value tag changes only when at least one of the SI message specific value tag changes. From eMTC UE perspective, after receiving SI change notification in paging message, UE reads the MIB and SIB1, and if common value tag included in the SIB 1 is different from the one of the stored SI and if SI message specific value tag is included in the SIB 1 for a specific SI message and is different from the stored one, the UE consider this specific SI message to be invalid and reacquires that SI message. Even if UE is not interested in updated SI message it has to acquire MIB and SIB 1 on receiving the SI change notification in paging message leading to UE power consumption.
Observation 2a: On receiving the SI change notification in paging message, eMTC UE needs to re-acquire at least MIB and SIB 1. 

Observation 2b: eMTC UE re-acquires the SI message if common value tag included in the SIB 1 is different from the one of the stored SI and if SI message specific value tag is included in the SIB 1 for a specific SI message and is different from the stored one.
NB-IOT has gone one step further for reducing UE power consumption by introducing the common value tag in MIB and SI message specific value tags in SIB1. The common value tag in MIB changes only when at least one of the SI message specific value tags in SIB1 changes. From NB-IoT UE perspective, after receiving SI change notification in paging message, UE reads the MIB and checks the common value tag in MIB. If the common value tag is changed then only UE reads SIB 1 and checks SI message specific value tag. If SI message specific value tag is included in the SIB 1 for a specific SI message and is different from the stored one, the UE consider this specific SI message to be invalid and reacquires that SI message. Even if UE is not interested in updated SI message it has to acquire MIB on receiving the SI change notification in paging message leading to UE power consumption.
Observation 3a: On receiving the SI change notification in paging message, NB-IOT UE needs to re-acquire at least MIB. 
Observation 3b: NB-IOT UE re-acquires the SIB 1 only if common value tag in MIB is changed. UE re-acquires the SI message only if SI message specific value tag is changed in SIB 1.

Table 1 summarises the information acquired by LTE/eMTC/NB IOT UE when SI is updated.

Table 1

	
	Information acquired by UE after receiving the SI update indication in paging message

	LTE UE
	· MIB

· SIB 1

· Other SIBs

	eMTC UE
	· MIB

· SIB 1 
· SI message (Only if SI message specific value tag is changed in SIB 1)

	NB IOT UE
	· MIB
· SIB 1 (Only if common value tag in MIB is changed)

· SI message (Only if SI message specific value tag is changed in SIB 1)


UE acquiring all MIB/SIB1/SI messages after receiving SI update indication in paging message is not desirable for UEs power consumption. UE power consumption can be minimized if UE reacquires only the SIBs which are updated. So we propose that, in order to reduce the UE power consumption, SI update procedure in NR should enable a UE to reacquire only the SIB (s) which is updated. 

RAN2 has agreed that SI update indication can be included in paging message and DCI. So, the paging message and DCI can indicate which SIB or set of SIBs are updated so that UE can immediately go to sleep if UE is not interested in updated SIB(s). UE does have to read the minimum SI (MSI) to identify which SIBs are updated. 
Proposal 1: Paging message and DCI indicates which SIB(s) are updated.


If UE is interested in updated SIB(s) notified in paging message or DCI, it has to read the MSI to check the ValueTag associated with the SIB which is updated. If the UE already has the stored configuration corresponding to the ValueTag, UE does not need to re-acquire the updated SIB. In order to avoid reading the MSI, Paging message may also include the ValueTag associated with each SIB which is updated. If the UE already has the stored configuration corresponding to ValueTag, UE does not need to read the MSI to check the ValueTag associated with the updated SIB and can immediately go to sleep.
Whether to include ValueTag in DCI or not depends on the size of DCI used for SI update indication. We propose to send an LS to RAN1 to ask the number of bits available in DCI used for SI update indication.
Proposal 2:  Paging message may also include the ValueTag associated with each SIB which is updated.

Proposal 3:  Send an LS to RAN1 to ask the number of bits available in DCI for including SI update information.
MIB contains several parameters such as systemFrameNumber, subCarrierSpacingCommon, ssb-SubcarrierOffset, dmrs-TypeA-Position, pdcch-ConfigSIB1, cellBarred, intraFreqReselection. Once the UE has acquired systemFrameNumber in a cell, UE does not need to read MIB again for systemFrameNumber. The parameters ssb-SubcarrierOffset, dmrs-TypeA-Position, pdcch-ConfigSIB1, cellBarred, and intraFreqReselection can be updated by network in a cell. In LTE, UE always acquire MIB after receiving the SI update notification. In NR, acquisition of MIB may require UE to switch to BW of SSB from BW of initial DL BWP (where UE receives RMSI/OSI/Paging), as there is a configurable offset between starting RB of SSB and starting RB of initial DL BWP. Acquisition of MIB may also require SCS switching as SCS used for MIB and SCS for other DL channels (PDCCH/PDSCH used for RMSI/OSI/Paging) can be different. So, similar to principle of selective SIB update, in order to minimise UE power consumption, UE should read MIB only if parameters (other than systemFrameNumber) is updated. SI update notification includes an indication whether UE should reacquire MIB or not. If SI update notification includes an indication to reacquire MIB, UE reacquires MIB.
Proposal 4: SI update notification includes an indication whether UE should reacquire MIB or not.
Proposal 5:  If SI update notification includes an indication to reacquire MIB, UE reacquires MIB upon receiving the SI update notification.
2.2 Immediate or MP-based SI update for AC Parameters
In LTE, the paging message can have following change notification IEs for AC parameters. The characterization for each notification is summarized in the table 2 below. 
Table 2
	Notification IE in paging
	Relevant to non-access control
	Relevant to access control
	Update behavior

	eab-ParamModification
	No
	Yes (SIB 14)
	Immediate

	systemInfoModification
	Yes
When SIB2/3/4/5/6/7/8... updated
	Yes
when access control parameter in SIB 1 is updated
	Update at the boundary of MP


From the table 2, we can make following observation:
Observation 4: The access control related update notification is notified in the paging message using either eab-ParamModification or systemInfoModification depending on which access type is affected. Either immediate update or modification period (MP)-based update is applied.

NR supports category-based access control (AC) parameters. For access control related update notifications, as in LTE, either immediate update or MP-based delayed update shall be possible depending on the category of the AC parameters. Network can indicate for which access categories UE should apply the updated parameters immediately and for which access categories UE should apply the updated parameters in the next modification period.
Proposal 6: The access control related update notification includes the target category and the required update behavior.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Paging message and DCI indicates which SIB(s) are updated.

Proposal 2:  Paging message may also include the ValueTag associated with each SIB which is updated.

Proposal 3:  Send an LS to RAN1 to ask the number of bits available in DCI for including SI update information.
Proposal 4: SI update notification includes an indication whether UE should reacquire MIB or not.
Proposal 5:  If SI update notification includes an indication to reacquire MIB, UE reacquires MIB upon receiving the SI update notification.
Proposal 6: The access control related notification includes the target category and the required update behavior.
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Agreements for SI modification [1]


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


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


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


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)


SI update indication included in DCI is supported


FFS Detail content of the SI update indication within paging message and DCI.


3. 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.


4. 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).





RAN2 #98 Agreements [3] 


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.











