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Introduction
In the RAN #83 meeting, a NR positioning WID [1] was approved, in which there are the following RAN2+RAN3 objectives.
	RAN2 + RAN3 centric objectives
· Resolve open aspects on architecture and proceed with normative work for the following items [RAN2/RAN3]:
· Location of the transmission measurement function 
· Define signaling for broadcast assistance data delivery [RAN2/RAN3/SA2/SA3]


In RAN2 #105bis meeting, the following agreement was reached
	Agreements
1.	Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.


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 on-demand SI to support positioning assistance data delivery in RRC_CONNECTED sate.
Request and delivery of SI
A RRC_CONNECTED UE will work on a dedicated active DL BWP and a dedicated active UL BWP. Potential SI request methods include: (a) Msg1-based request, (b) Msg3-based request, and (c) Dedicated signalling based request. Potential requested SI transmission methods include (a) broadcast and (b) unicast. The following table summarises the analysis of different SI request and transmission method.
	
	Msg1-based request
	Msg3-based request
	Dedicated signalling based request

	Broadcast 
	· If there is configured RACH resources for SI request on the current UL BWP, UE could send SI request on the current UL BWP and receive Msg2 and requested SI on the DL BWP with same bwp-ID as the active UL BWP if this DL has CSS configuration for OSI. 
· If there is not configured RACH resources for SI request on the current UL BWP, UE could switch to initial BWP to request and receive on-demand SI according to the current mechanism in Rel-15.
	· If there is common RACH configuration on the current UL BWP, UE could send SI request on the current UL BWP and receive Msg4 and requested SI on the DL BWP with same bwp-ID as the active UL BWP if this DL BWP has CSS configuration for OSI. 
· If there is not common RACH configuration on the current UL BWP, UE could switch to initial BWP to request and receive on-demand SI according to the current mechanism in Rel-15.
	· After sending dedicated SI request signalling and obtaining an ACK message from network, UE could receive requested SI on the current DL BWP if this DL BWP has CSS configuration for OSI.

	Unicast
	unfeasible
	· If there is RACH configuration in the current UL BWP, add C-RNTI in Msg3 and transmit Msg3 on DCCH
	feasible


Table 1, comparison between different combinations of SI request and delivery modes
Request Mechanism
A straightforward approach for supporting SI request is by dedicated RRC signalling. When the UE has a UL grant, the UE can transfer the message to the network under DCCH channel. A disadvantage of this approach is that a new DCCH message needs to be defined and some acknowledge mechanism from the network side is needed such that the UE can know when to start monitoring the CSS for SI. Also, when the UE does not have a UL grant, the UE has to transfer SR to the network and it takes a long time before the UE can start monitoring the SI. While, latency for assistance information provision is an important KPI at least for positioning. Advantage for this approach is that unicast SI delivery can be easily supported, even without any change based on the current R15 specification. It does not require the active BWP of the UE to be configured with CSS for SI delivery. 
Proposal 1: SI request with dedicated signalling should be supported for on-demand SI request in RRC_CONNECTED.
For Msg3-based SI request mode, UE transfers CCCH message in msg3 for SI request. The advantage of this approach is that it does not require an UL grant for requesting the SI and the release-15 CCCH message can be easily extended that we don't need to define a new RRC message. The disadvantage is that unicast is not supported for this approach, if some form of UE id can be transferred to the network in msg3 along with the CCCH message. 
Proposal 2: Msg3-based SI request should be supported for on-demand SI in RRC_CONNECTED.
For Msg1-based SI request mode, it is impossible to support unicast SI transmission mode because network could not recognize UE identity just by received preamble unless network allocates UE specific SI request RACH resource to all UEs. It also consumes a lot of RACH resource when dedicated RACH resource is allocated for each SI message. Hence, we suggest not to support it for SI request in RRC_CONNECTED. 
Delivery Mechanism
For SI request with dedicated signalling, as mentioned above, system information delivery can be supported for SI request with dedicated signalling. Actually, with release-15 signalling, within RRCReconfiguration, there is already OtherSystemInformationDelivery for the delivery of OSI, although it is mainly used when the active BWP of the UE does not have CSS for SI reception. 
Proposal 3: Unicast of SI with dedicated RRC signalling should be supported for SI request with dedicated signalling. 
Comparing to unicast, broadcast could reduce signalling overhead when many UEs request the same SI. One motivation of broadcast positioning assistance data is to reduce the LPP signalling overhead, and broadcast of assistance information is also part of the WID. As a result, broadcasting requested SI mechanism also should be supported in RRC_CONNECTED state. We think it is feasible to support broadcast for both SI request with dedicated signalling and msg3-based SI request. However, a common requirement for these two approaches is that common search space for other SI needs to be configured for the active BWP. 
Proposal 4: Broadcast of SI in system information should be supported for SI request with dedicated signalling and msg3-based SI request when the active BWP is configured with searchSpaceOtherSystemInformation.
Conclusion
In this contribution, we discussed on-demand SI to support positioning assistance data delivery in RRC_CONNECTED sate, and we get the following proposals:
For request mechanism:
Proposal 1: SI request with dedicated signalling should be supported for on-demand SI request in RRC_CONNECTED.
Proposal 2: Msg3-based SI request should be supported for on-demand SI in RRC_CONNECTED.
For delivery mechanism:
Proposal 3: Unicast of SI with dedicated RRC signalling should be supported for SI request with dedicated signalling. 
Proposal 4: Broadcast of SI in system information should be supported for SI request with dedicated signalling and msg3-based SI request when the active BWP is configured with searchSpaceOtherSystemInformation.
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