[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #108	R2-1914982
Reno, USA, 18-22 Nov. 2019 	
	
[bookmark: Source][bookmark: _GoBack]Agenda item:	6.8.2.3.2
Source: 	Huawei, HiSilicon
Title: 	On-demand SI in connected mode for NR positioning
[bookmark: DocumentFor][bookmark: OLE_LINK4]Document for:	Discussion and Decision
Introduction
In the RAN2 #106 meeting, it was agreed that on-demand SI for positioning SIBs in RRC_CONNECTED state is supported and it is discussed in the main session. Although main session has discussed on-demand SI in RRC_CONNECTED state in recent several RAN2 meetings and some agreement has been made, the discussion is a general discussion and doesn’t deal with positioning specific issues. In this contribution, we provide our consideration on on-demand SI in connected mode specially related to NR positioning.  
Discussion
As we shown in [1], each posSIB includes valueTag and expirationTime. valueTag is used to indicate to the target device any changes in the broadcast assistance data content. expirationTime indicates how long the broadcast assistance data content is valid. expirationTime is specified as UTC time and indicates when the broadcast assistance data content will expire. If valueTag and expirationTime are absent, the UE assumes that the broadcast assistance data content changes at every broadcast interval (corresponding SI message period). As agreed in RAN2 #107 meeting, NR posSIB includes A-GNSS, RTK, LTE OTDOA, PPP-RTK, and NR DL TDOA. For different posSIB type, the length of validity time can be different and the validity time for some posSIB are very short. For example, the validity time of some GNSS related posSIBs may be ms level because the satellites above one gNB are very dynamic. 
Observation 1: the validity time of some posSIB may be very short and their content may change frequently.
In the last RAN2 meeting, it was agreed to reuse Rel-15 approach in NR to notify SI change in RRC_CONNECTED mode, i.e., UE knows whether one SIB is change by checking valuetag of SIBs in SIB1. If the SIB changes, UE could obtain updated SIB by receiving broadcast if there is CSS configuration in the active DL BWP, or requests those SIBs first and then the network transmit updated version to UE by dedicated signalling if there is no CSS configuration in the active BWP. For posSIB, UE could know whether one stored posSIB is valid by expirationTime instead of checking SIB1. If UE finds its stored posSIB invalid, how to get the updated posSIB is valuable to be discussed. Similar to normal SIB, we consider this issue by distinguish two scenarios: 1) there is CSS configuration in UE’s active BWP; 2) there is no CSS configuration in UE’s active BWP.
· Scenario 1 (With CSS config)
Because there is CSS configuration, upon one UE requests a posSIB, the network could broadcast it and keep broadcast the updated version according to their expirationTime. In this way, whenever UE finds its stored posSIB invalid, it could get the updated version by receiving broadcast. The network could know when to stop the broadcasting by network implementation.
Observation 2: If there is CSS configuration in UE’s active BWP, the network could keep broadcast updated posSIB according to their expirationTime to ensure that UE could get the latest posSIB in time.
· Scenario 2 (Without CSS config)
Because there is no CSS configuration, upon one UE requests a posSIB, the network has to transmit this posSIB to UE by dedicated signalling. When UE finds this posSIB invalid, UE requests it and the network transmits the updated version again. 
For those posSIB with long validity time, this procedure is fine. However, for those posSIB with short validity time, UE has to request updated version frequently during UE performs positioning like the following figure. This is very unfriend to UE power saving.
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Observation 3: If there is no CSS configuration in UE’s active, UE may have to frequently request those posSIB with short validity time during positioning procedure.To deal with this issue, a subscription mechanism could be used like the following procedure. 


· Step 1: upon UE needs posSIBx to perform positioning, UE sends a message to gNB to subscribe posSIBx. This message could reuse the RRC message for SI request in RRC_CONNECTED state.
· Step 2: after receiving subscription message, gNB sends posSIBx to UE by dedicated signalling.
· Step 3: upon the expirationTime of posSIBx expires, the network sends updated posSIBx to UE by dedicated signalling directly without waiting UE’s another request.
· Step 4: after positioning procedure ends, UE could send a message to gNB to cancel the subscription of posSIBx. Alternatively, UE also could not send this message if subscription message in step 1 includes positioning duration time information.
By this mechanism, during the procedure of UE performing positioning, only one or two messages are needed to send to gNB like the following figure, and then UE power consuming and network resource consuming could be reduced.
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Hence, it is proposed to 
Proposal 1: Introduce posSIB subscription mechanism for on-demand positioning SI in RRC_CONNECTED mode. 
Conclusion
In this contribution, we discussed on-demand SI in connected mode specially related to NR positioning, and we get the following observations proposals:
Observations:
Observation 1: the validity time of some posSIB may be very short and their content may change frequently.
Observation 2: if there is CSS configuration in UE’s active BWP, the network could keep broadcast updated posSIB according to their expirationTime to ensure that UE could get the latest posSIB in time.
Observation 3: if there is no CSS configuration in UE’s active, UE may have to frequently request those posSIB with short validity time during positioning procedure.
Proposals:
Proposal 1: Introduce posSIB subscription mechanism for on-demand positioning SI in RRC_CONNECTED mode.
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