[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting #107	R2-1909031
Prague, Czech Republic, 26-30 August 2019


Agenda Item:	11.21
Source: 	MediaTek Inc., CATT, Intel Corporation
Title:  	On-demand system information for UEs in RRC_CONNECTED

Document for:	Discussion and decision
[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
During RAN2#106, the positioning session took the following decision ([1]):
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.
This document discusses the context of this agreement and the implications of supporting on-demand system information in connected mode.
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Background and support of on-demand delivery
During a positioning session, the UE interacts with the LMF, a positioning server in the core network.  For positioning methods based on measurements in the UE (e.g. GNSS, DL-TDOA), the positioning operation may be preceded by the acquisition of assistance data, either from the LMF by unicast signalling or (in Rel-16) from the gNB in the form of system information.  The broadcast feature is also available in LTE (introduced as part of the Rel-15 WI on positioning accuracy enhancements).  When using broadcast system information for assistance data, a typical positioning operation proceeds as shown in Figure 1.


[bookmark: _Ref10223087]Figure 1: Typical positioning operation
Two significant points from Figure 1 affect the discussion of system information acquisition for NR:
1) The gNB has no knowledge of the positioning operation, and thus no basis to determine when a UE needs assistance data.
2) The UE would normally be expected to be in connected mode for positioning, since it needs to exchange dedicated signalling in steps 1 and 5.  (This neglects standalone mode positioning, which can take place in RRC_IDLE or RRC_INACTIVE without specification impact.)
These points motivated the decision of the positioning session in RAN2#106.  It was identified in the discussion of [2] that the value of broadcast assistance data depends on the scale of positioning operations, i.e. broadcast is inefficient if only a few UEs are involved in positioning, so the network should be able to broadcast selectively based on the number of interested UEs.  These considerations militate for the use of on-demand system information for positioning, and thus for an on-demand mechanism in RRC_CONNECTED.
Proposal 1: Support on-demand delivery of positioning system information for UEs in RRC_CONNECTED.
Choice of request mechanism
In LTE, the system information for positioning uses a set of so-called “posSIBs” scheduled separately from the main SIBs.  There is no agreement yet on whether to reuse the same broadcast mechanism in NR (in RAN2#105bis, an LS ([3]) was sent to SA2 and SA3, and the responses in [4] and [5] indicated that from SA2/SA3 perspectives the mechanism can be reused), but it seems likely that from a purely RAN2 perspective, the positioning information would be similarly separated into a distinguished set of SIBs/posSIBs.
The number of positioning SIBs is potentially large (in LTE, each assistance data element maps to a separate posSIB, resulting in 27 posSIB types, expected to grow to 31 types with the introduction of PPP-RTK).  These posSIBs could be expected to be mapped to multiple SI messages.  The network should know which positioning assistance data elements the UE requests, so the request should be able to distinguish between different SI messages carrying posSIBs.  In the case of a Msg1-based SI request, this may lead to a large number of reserved preambles.  It was therefore suggested in [2] that only the Msg3-based mechanism should be considered.  There also seems no compelling reason for a UE in RRC_CONNECTED to use the Msg1-based mechanism, so we propose not to take steps in the specification to enable it.
Proposal 2: The Msg1-based SI request mechanism is not extended to support posSIB requests.
Potential changes to the Msg3-based mechanism
When the Msg3-based request mechanism is used, the UE sends the RRCSystemInfoRequest message as Msg3 of a RACH procedure to indicate which SI messages are needed.  In idle or inactive mode this makes sense; the RACH procedure is the normal approach for such a UE to obtain uplink resources.  However, a UE in RRC_CONNECTED mode should be able to obtain resources for dedicated signalling and could deliver its system information request in this way instead.  It could be considered to introduce a new RRCSystemInfoRequestDedicated message on DCCH with similar contents to the RRCSystemInfoRequest.  This would have the advantage of reducing load on the RACH from connected UEs that do not really need to use it, and the impact is minimal.
Proposal 3: Introduce an RRCSystemInfoRequestDedicated message on DCCH to be used for system information requests from RRC_CONNECTED UEs.
SI delivery in RRCReconfiguration
It could also be considered for the gNB to deliver the positioning system information directly to the requesting UE with an RRCReconfiguration message.  Currently the dedicatedSystemInformationDelivery can be used only for SIB6/7/8, so there would be (small) impact to the specification and the UE implementation to enable using it also for the posSIBs.  This would allow the network to avoid broadcast signalling in the case that only one or a few UEs in the cell are interested in the assistance data.  It can be left to the network implementation to determine when this is the case.
Proposal 4: Allow the delivery of positioning system information in the RRCReconfiguration message.
Conclusion
[bookmark: _GoBack]This document made the following proposals:
Proposal 1: Support on-demand delivery of positioning system information for UEs in RRC_CONNECTED.
Proposal 2: The Msg1-based SI request mechanism is not extended to support posSIB requests.
Proposal 3: Introduce an RRCSystemInfoRequestDedicated message on DCCH to be used for system information requests from RRC_CONNECTED UEs.
Proposal 4: Allow the delivery of positioning system information in the RRCReconfiguration message.
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