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1	Introduction
On-demand system information delivery in connected state for positioning and other use cases is one of the topics being discussed in RAN2. As part of the Rel-16 NR positioning work item objective on support for broadcast of positioning assistance data there was already some progress on on-demand SI in connected for positioning assistance data delivery. In this paper we look at all outstanding issues on on-demand SI for positioning and specifically on dedicated delivery of SI in connected state for positioning assistance data upon demand/request for positioning assistance data SIBs from UE.
2	Background
A list of agreements from past RAN2 meetings related to broadcast of positioning assistance data is provided below for reference:
In RAN2#105bis
1. Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.

In RAN2#106 as part of UE-based discussions:
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.

Confirm that broadcast AD are supported for DL-only positioning.  FFS if this applies to the UE-based case

In RAN2#107:
The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS, RTK, and LTE OTDOA
Introduce new posSibType(s) for PPP-RTK
Introduce new posSibType(s) for NR DL TDOA
Separate scheduling information for positioning SIBs and normal SIBs
Assistance data is OCTET STRING and refer to TS36.355
RAN2 understand that LMF provides assistance data without the request from the RAN
The 80ms offset for posSI scheduling in LTE is reused in NR


Broadcast of AD for UE-based DL positioning is supported in the specification but not mandated for any particular deployment.
There is no requirement for a deployment to broadcast AD.
UE-based and UE-assisted DL positioning AD go in separate posSIBs.

3	Discussion
3.1	Support for on-demand SI for positioning
In RAN2#106 the following was agreed:
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.

Observation 1: RAN2 had agreed there is great interest to have on-demand SI delivery for positioning SIBs carrying positioning assistance data. This was motivated by the fact that 1) on-demand SI mechanism is available in NR and 2) broadcast is more efficient from a signalling load perspective when the volume of UEs requiring positioning assistance data is high.
Observation 2: RAN2 agreed that 1) on-demand SI delivery for positioning SIBs should be supported for RRC_CONNECTED UEs and also that 2) we do not artificially put restrictions in the specification to preclude RRC_IDLE/RRC_INACTIVE UEs from using on-demand SI for positioning.
Observation 3: RAN2 in positioning sessions has not discussed whether the delivery of the requested SI should be broadcast, dedicated or both
3.2	On-demand broadcast or dedicated delivery of SI
In the RAN2 positioning session, even though RAN2 agreed there is great interest for on-demand SI for positioning, irrespective of whether it is for UE in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED, RAN2 has not discussed whether the delivery of the requested SI should be broadcast, dedicated or both.
In our view there is some benefit in having on-demand broadcast delivery of SI because 1) large sized positioning SIBs e.g. RTK GNSS assistance data are not periodically broadcast all the time and 2) it is signalling-wise efficient to deliver by broadcast when a large number of UEs need the same positioning assistance data. However, we do not see any benefits for having on-demand dedicated delivery of SI in RRC_CONNECTED for positioning since the LPP protocol already allows a UE in RRC_CONNECTED to get any assistance data that it needs using dedicated signalling. LPP supports the RequestAssistanceData and ProvideAssistanceData messages for any positioning methods requiring assistance data. So, having another option to deliver positioning assistance data using dedicated SI request and dedicated SI delivery in RRC_CONNECTED unnecessarily adds to specification, implementation and test efforts.
Proposal 1: Support broadcast delivery only of system information carrying positioning assistance data upon on-demand SI request from UE in RRC_CONNECTED.
3.3	Support for on-demand delivery of positioning SI for RRC_IDLE/RRC_INACTIVE UE
From observation 2 one can see that there is no explicit RAN2 agreement to support on-demand SI for RRC_IDLE/RRC_INACTIVE UE for positioning assistance data. The main reason for this is the concern that idle mode positioning support is not in the scope of Rel-16 NR positioning work item. Nevertheless, there was an agreement to not preclude idle/inactive on-demand SI for positioning as shown in Section 3.1. Also, a UE in RRC_IDLE/RRC_INACTIVE need not get on-demand SI solely for the purpose of supporting idle mode positioning. UE can also get on-demand SI for the purpose of storing or updating stored positioning assistance data and use it for connected mode positioning. 
Proposal 2: Support broadcast delivery of system information carrying positioning assistance data upon on-demand SI request from UE in RRC_IDLE/RRC_INACTIVE or reconfirm the previous agreement that we do not take any measures to make on-demand SI requests impossible for idle/inactive UEs.
4	Conclusion
In the paper we make the following observations and proposals:
Observation 1: RAN2 had agreed there is great interest to have on-demand SI delivery for positioning SIBs carrying positioning assistance data. This was motivated by the fact that 1) on-demand SI mechanism is available in NR and 2) broadcast is more efficient from a signalling load perspective when the volume of UEs requiring positioning assistance data is high.
Observation 2: RAN2 agreed that 1) on-demand SI delivery for positioning SIBs should be supported for RRC_CONNECTED UEs and also that 2) we do not artificially put restrictions in the specification to preclude RRC_IDLE/RRC_INACTIVE UEs from using on-demand SI for positioning.
Observation 3: RAN2 in positioning sessions has not discussed whether the delivery of the requested SI should be broadcast, dedicated or both
Proposal 1: Support broadcast delivery only of system information carrying positioning assistance data upon on-demand SI request from UE in RRC_CONNECTED.
Proposal 2: Support broadcast delivery of system information carrying positioning assistance data upon on-demand SI request from UE in RRC_IDLE/RRC_INACTIVE or reconfirm the previous agreement that we do not take any measures to make on-demand SI requests impossible for idle/inactive UEs.
