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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN2#107bis meeting, some agreements were made on the on demand SI in connected. However, these agreements were not applicable for positioning.
	For now we leave positioning out, it seems unclear whether the above it applicable for positioning, to be ironed out in the positioning session. 


In this contribution, we would like to discuss broadcast positioning procedure in connected.
Discussion
In RAN2#107 meeting, we agreed:
1	On demand SI procedure in RRC_Connected is supported in Rel-16 (for potential use by any WI)
2	Define new UL-DCCH message for SI request in RRC_CONNECTED.
The general procedure of on demand positioning SI in connected is shown in figure 1.


Figure 1 On demand positioning SI procedure in connected
Step 0: Condition of triggering on demand positioning SI procedure
[bookmark: _GoBack]First, we would like to discuss in which condition the UE will trigger on demand positioning SI procedure.
There are three scenarios for a connected UE to acquire positioning assistance in NR.
Scenario 1: Common search space to receive posSIB is configured on the active BWP, while the acquired posSIB is periodically broadcast.
Scenario 2: Common search space to receive posSIB is configured on the active BWP, while the acquired posSIB is configured with on-demand mode.
Scenario 3: Common search space to receive posSIB is not configured on the active BWP.
For scenario 1, the UE can receive the required posSIB via broadcast directly. The general procedure how the UE receives posSIB via broadcast has already been captured in email discussion [107bis#79]. We will not discuss open issues of the scenario in this contribution.
For scenario 2, based on the above agreements on RAN2#107 meeting, the UE will send a new RRC message for SI request via UL-DCCH. The on demand positioning SI procedure in connected will be triggered.
For scenario 3, there is no clear agreement so far. There are some options for a connected UE to acquire positioning assistance data in scenario 3 as follows.
Option 1: Similar as other SIs in NR R15, the network provides posSIB through dedicated signaling proactively to the UE. 
Option 2: The UE requests positioning assistance data via LPP message directly.
Option 3: The UE requests positioning assistance data via RRC, i.e. via on demand positioning SI procedure.
The UE acquires posSI(s) based on the request from positioning upper layers. Hence, not all connected UEs without configured common search space in scenario 3 need assistance positioning data. Option 1 will introduce unnecessary overhead and waste radio resource.
With option 2, specification modification is less than other options if the existing LPP procedures can be reused. However, it is mentioned in [1] that MO-LR has not been currently adopted by implementation. SA2 is going to study to provide an efficient MO-LR technique as part of Rel-17. In addition, additional delay is introduced with option 2 as UE needs to exchange messages with LMF.
As a new RRC message for SI request via UL-DCCH has already been agreed for scenario 2, the request and subsequence procedures for on demand positioning SI can be reused in option 3. However, with option 3, the UE may need to know whether the network can provide broadcast positioning assistance in advance. Otherwise, if the UE triggers on demand positioning SI directly, the request may fail as the gNB doesn’t have any stored positioning assistance or the gNB is a node which doesn’t support broadcast positioning assistance feature.
As positioning SI is bigger than the general SI in most case, option 1 may introduce big unnecessary overhead. Option 1 is not preferred. However, both option 2 and option 3 have benefits and drawbacks. We propose RAN2 to discuss which option is adopt for scenario3.
Proposal 1: If common search space to receive posSIB is not configured on the active BWP, RAN2 discusses the following options for a connected UE to acquire positioning assistance data:
· Option 2: UEs in RRC connected mode request positioning data assistance via LPP message directly.
· Option 3: UEs in RRC connected mode request assistance positioning data via RRC, i.e. via on demand positioning SI procedure.
[bookmark: _Toc20383032]Step 1: On demand positioning SI request via UL-DCCH
If common search space to receive posSIB is configured on the active BWP while the acquired posSIB is configured with on-demand mode, we have agreed that on demand positioning SI procedure in connected will be triggered. And if proposal 1 is agreed, the UE will also trigger on demand positioning SI procedure in connected if common search space to receive posSIB is not configured on the active BWP. 
After UE determines to trigger on demand positioning SI procedure in connected, the UE sends a RRC message for positioning SI request via UL-DCCH. It is natural to reuse the same RRC message for on demand SI request in connected for other purpose. In RAN2#107bis meeting, we made the following agreements for on demand SI request in connected for other purposes.
	The on-demand SI request message sent by the UE in RRC_CONNECTED is per SIB. A single message can request multiple SIBs.


However, there is no conclusion on the granularity of UE request for on-demand positioning request.For the UE to request positioning assistance data, two options were discussed without conclusion.
Option 1: The on-demand SI request message for positioning assistance data in connected is per SI.
Option 2: The on-demand SI request message for positioning assistance data in connected is per SIB.
For option 2, in order to differentiate same posSIB with different systems, the UE may need to include GNSS id or SBAS id.
Same as on-demand SI request in connected per SIB for other purpose, option 2 may be more resource efficiency when the network can transmit the required posSIBs via dedicated signalling.
The number of SIBs for positioning assistance is larger than that of general SIBs. We have already agreed to introduce 27 posSIB types. Together with GNSS id or SBAS id, the overhead of the on-demand SI request with option 2 is a bit bigger than that of the on-demand SI request per SI with option 1.
In brief, option 1 may reduce the overhead on the direction of the UE to the network while option 2 may reduce the overhead on the direction of the network to the UE. Considering it is unclear whether there are use cases that the UE only requests certain posSIBs, we propose RAN2 to discuss the two options.
Proposal 2: RAN2 discusses the following options for on demand positioning SI request:
· Option 1: The request is per SI.
· Option 2: The request is per SIB, optionally provided GNSS id or SBAS id together.
Step 2: Feedback from the network
In RAN2#107bis meeting, we made the following agreements for on demand SI request in connected for other purposes.
	Upon receiving the on-demand SIB request by the UE, the network responds with an RRCReconfiguration message that includes the requested SIBs (if these are send via dedicated signalling) but no indication about which SIBs are broadcasted.


We think the existing agreements are flexible. The network can provide the required SIB(s) either via broadcast or dedicated signalling. 
For scenario 2 in section 2.1, i.e. the UE sends on-demand positioning SI request if common search space to receive posSIB is configured on the active BWP, the agreements for general on demand SI request can be reused. The network can provide the required SIB(s) either via broadcast or dedicated signaling.
If proposal 1 is agreed, the UE also triggers on demand positioning SI procedure in connected even if common search space to receive posSIB is not configured on the active BWP. In this case, the agreements for general on demand SI request can also be reused. The network can send the required SIB(s) via dedicated signaling. Or the network can reconfigure a common search space to the active BWP and send the required SIB(s) via broadcast. Or the network can reconfigure the UE to the active BWP and the UE can receive the required SIB(s) via broadcast. It’s depended on network implementation which is adopted.
Proposal 3: Upon receiving the on demand request for positioning by the UE, the network responds with an RRCReconfiguration message that includes the requested positioning assistance data (if these are send via dedicated signalling) but no indication about which SIBs are broadcasted.
Conclusion
In this contribution, we discuss open issues of on demand positioning SI procedures in connected. We propose:
Proposal 1: If common search space to receive posSIB is not configured on the active BWP, RAN2 discusses the following options for a connected UE to acquire positioning assistance data:
· Option 2: UEs in RRC connected mode request positioning data assistance via LPP message directly.
· Option 3: UEs in RRC connected mode request assistance positioning data via RRC, i.e. via on demand positioning SI procedure.
Proposal 2: RAN2 discusses the following options for on demand positioning SI request:
· Option 1: The request is per SI.
· Option 2: The request is per SIB, optionally provided GNSS id or SBAS id together.
Proposal 3: Upon receiving the on demand request for positioning by the UE, the network responds with an RRCReconfiguration message that includes the requested positioning assistance data (if these are send via dedicated signalling) but no indication about which SIBs are broadcasted.
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