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Introduction
In the last RAN2 #106 meeting, the following agreements were reached
	[bookmark: OLE_LINK14]Agreements:
From positioning perspective, on-demand SI for positioning SIBs is desirable and this implies supporting on-demand SI for RRC_CONNECTED UEs.  This needs to be discussed in the main session.
We do not take any measures to make on-demand posSIB requests impossible for idle/inactive UEs.


In this contribution, we discuss on SI change in RRC_CONNECTED state.
Discussion
In Rel-15, NR specifies UE how to obtain updated SIB1 and SI message in RRC_CONNECTED state. UE in RRC_CONNECTED could obtain updated SIB1 by receiving broadcast if it’s active DL BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace and it has received an indication about change of system information, or by receiving dedicated signalling from network. For OSI, UE is in RRC_CONNECTED could obtain updated SI message by receiving broadcast if its active DL BWP with common search space configured by searchSpaceOtherSystemInformation and pagingSearchSpace and SIB1 indicates this SI change, or by receiving dedicated signalling from network (only supporting SIB6-SIB8). 
Observation 1: The current has two mechanism to support SI update in RRC_CONNECTED: 1) system information change notification in paging if there is CSS configuration in the DL active BWP; 2) Network transmits updated system information directly to UE by dedicated signalling. 
However, according to NR positioning, some posSIBs are necessary to be specified. According to [1], each posSIB includes valueTag and expirationTime and they could indicate the validity of UE’s stored posSIB. UE knows whether its stored normal SIB is valid by the valueTag in SIB1. This is the difference between posSIB and normal SIBs. 
Observation 2: UE knows whether its stored posSIB is valid by the contents of posSIB, but by valueTag in SIB1 for normal SIBs. 
The length of validity time of different type posSIBs can be different. For example, the validity time of some GNSS related posSIBs may be very short because the satellites above one gNB are very dynamic. The validity time of some OTDOA related posSIBs may be long because the PRS configuration will not change very quickly. In LTE, in order to avoid potential frequent SI change notification resulted from posSIB change, the change of posSIB doesn’t trigger SI change notification. In NR, this also makes sense. So, it is proposed that posSIB change does not trigger SI change notification.
Proposal 1: posSIB change does not trigger SI change notification.
In [2], we propose to support both broadcast and unicast to provide requested SI. In the following, we evaluate the two SI update mechanism in RRC_CONNECTED with considering observation 1 and observation 2. The following analysis takes SIBx as an example and SIBx could represent a posSIB or a normal SIB.
· Broadcast updated SI message 
In this scenario, CSS configuration for paging, SIB1 and OSI is configured in the active DL BWP. When normal SIB changes, the network would transmit SI change notification by paging, and UE could receive the updated SI message by receiving broadcasting SI message. 
	
	posSIB
	Normal SIB

	UE has obtained SIBx before entering RRC_CONNECTED state
	If UE finds SIBx invalid and network is broadcasting SIBx, UE receives it if there is positioning requirement; 
If UE find SIBx invalid and network is not broadcasting SIBx, UE requests it if there is positioning requirement.
	If network indicates SIBx update by paging and its valueTag in SIB1, UE receives it.

	UE has no any stored SIBx before entering RRC_CONNECTED state
	When UE needs valid SIBx because of positioning requirement, if it is broadcasting, UE receives it directly; otherwise, UE requests it.
	When UE needs SIBx, if it is broadcasting, UE receives it directly; otherwise, UE requests it.



According to our analysis, the current SI update mechanism could work if updated SI is provided by broadcast. Therefore, it is proposed that the current SI update mechanism could be reused if there is CSS configuration in the DL active BWP
Proposal 2: The current SI update mechanism could reuse if there is CSS configuration in the DL active BWP.
· Unicast updated SI message
In this scenario, there is no CSS configuration and UE only can obtain updated SI message by dedicated signalling.
	
	posSIB
	Normal SIB

	UE has obtained SIBx before entering RRC_CONNECTED state
	If found SIBx invalid, UE requests it and obtains it by dedicated signalling.

	UE doesn’t know whether its stored SIBx is valid and UE cannot obtain the updated SIB because network has no idea on which UE needs updated SIBx.

	UE has no any stored SIBx before entering RRC_CONNECTED state
	When UE needs valid SIBx, UE requests it and obtains it by dedicated signalling.
When SIBx changes, network could transmit updated SIBx to UE. But network doesn’t know when to stop providing updated SIBx to UE.
	When UE needs SIBx, UE requests it and obtains it by dedicated signalling.
When SIBx changes, network could transmit updated SIBx to UE. But network doesn’t know when to stop providing updated SIBx to UE.



According to our analysis, the following issues exist with the current approach of unicast-updated SI message:
· if UE has obtained a normal SIB before entering RRC_CONNECTES state, it will not know whether its stored SIB is valid and it cannot obtain the updated SIB because network has no idea on which UE it should send updated SIB after UE entering RRC_CONNECTED state. 
· In addition, network knows transmit updated SIB to which UE after UE request this SIB by dedicated signalling, but network doesn’t know when to stop this. Actually, UE may just need some SIB for a certain time. 
To deal with this, a UE subscribing/unsubscribing SIB mechanism could be introduced in RRC_CONNECTED state. A subscribing message could be used to indicate network UE’s interesting SIBs to enable that network transmits updated SIBs to UE when the SIBs change and an unsubscribing message is used to indicate network stopping providing updated SIB to UE.


Proposal 3: If there is no CSS configuration in DL active BWP, a UE subscribing/unsubscribing SIB mechanism could be introduced in RRC_CONNECTED state to ensure network know when to transmit updated SIB to UE and when to stop.
Conclusion
In this contribution, we discussed SI change in RRC_CONNECTED state, and we get the following observation and proposals:
Observation 1: the current has two mechanism to support SI update: 1) system information change notification in paging if there is CSS configuration in the DL active BWP; 2) Network transmits updated system information directly to UE by dedicated signalling.
Observation 2: UE knows whether its stored posSIB is valid by the contents of posSIB, but by valueTag in SIB1 for normal SIBs.
Proposal 1: posSIB change does not trigger SI change notification.
Proposal 2: The current SI update mechanism could reuse if there is CSS configuration in the DL active BWP.
Proposal 3: If there is no CSS configuration in DL active BWP, a UE subscribing/unsubscribing SIB mechanism could be introduced in RRC_CONNECTED state to ensure network know when to transmit updated SIB to UE and when to stop. 
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