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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN2#113bis e-meeting, the following agreements on positioning for UEs in RRC_INACTIVE state were made:
	Agreements:
WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).
FFS if RRC state is exposed to LPP.


In this contribution, we would like to discuss further consideration on positioning for UEs in RRC_INACTIVE state.
Discussion
2.1. DL NR positioning methods and RAT-independent positioning methods for RRC_INACTIVE UEs
DL NR positioning and RAT-independent positioning procedures with UE-based and UE-assisted mode can be divided into the following procedures:
· Location service request;
· Capability transfer;
· Assistance data transfer;
· Location information Request;
· Positioning Measurement;
· UE measurement reporting.


Figure 1 Possible procedures for DL NR positioning and RAT-independent positioning
Most companies think whether and how the UE performs DL positioning measurement in RRC_INACTIVE is depended on RAN1/4. Thus, in this contribution we would like to focus on message transmission within RRC_INACTIVE.
1) UL message transmission within RRC_INACTIVE
According to figure 1, the UE may send the following unsolicited UL messages to AMF during procedures for DL NR positioning and RAT-independent positioning:
· MO-LR Request message: The UE may send an MO-LR request included in a UL NAS TRANSPORT message to the AMF. The AMF invokes the the Nlmf Determine Location Request service operation towards the LMF as specified in TS 29.572.
· LPP ProvideCapabilities message: When MO-LR request is triggered, the MO-LR request may carry an LPP PDU to instigate one or more LPP procedures to transfer capabilities, request assistance data, request location information and/or transfer location information. Hence, the UE may send LPP ProvideCapabilities message for unsolicited capability transfer.
· LPP RequestAssistanceData message: When MO-LR request is triggered, the MO-LR request may carry an LPP PDU to request assistance data. In addition, positioning assistance data for DL NR positioning may be provided in advance. The positioning assistance data may not be valid when the UE performs positioning measurements. In this case, the UE may send LPP RequestAssistanceData message to LMF if it cannot receive valid positioning assistance data via broadcast.
· LPP ProvideLocationInformation message: LPP ProvideLocationInformation message may be piggybacked in the MO-LR request. In addition, LPP ProvideLocationInformation message may be piggybacked when event report is triggered for Deferred MT-LR.
Observation 1: The UE may send unsolicited UL messages which include Location services message for MO-LR operations and LPP messages.
Configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE state by reusing the framework for DRBs is added in the updated R17 SDT WID [1]. In R17 SDT, only UE initiated UL small data transmission is discussed. And for small data transmission for DRBs, the following agreements were made in RAN2#111e-meeting:
	7	Small data transmission is configured by the network on a per DRB basis
8	Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  


The similar principle can be reused for small data transmission for SRB(s), i.e. small data transmission can be configured by the network on a per SRB basis and data volume threshold is used for the UE to decide whether to do SDT or not for SRB(s).
Observation 2: According to agreements on SDT, data volume threshold is used for SDT selection.
Observation 3: According to agreements on SDT, SDT for SRB(s) can be configured by NG-RAN node.
Therefore, in last RAN2#113bis e-meeting, a work assumption was made, i.e. any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers. The work assumption is flexible and compatible. If a new use case for positioning in RRC_INACTIVE state is introduced in later release, UL message transmission mechanism within RRC_INACTIVE can be reused. And no coordiantion with SDT WI is required.
If LPP decides whether to deliver the uplink LCS or LPP message via SDT, a new SDT selection criterion needs to be added which may impact LPP and RRC and coordinate with SDT WI. And if new use case for UL positioning message transmission in RRC_INACTIVE state is introduced in later release, LPP needs to be updated accordingly.
Furthermore, if uplink LCS or LPP message via SDT is subject to the data volume threshold in AS layer, RRC state doesn’t need to be exposed to LPP in UE for UL SDT in RRC_INACTIVE.
Proposal 1: RAN2 confirm any uplink LCS or LPP message can be transported in RRC_INACTIVE, subject to the data volume threshold in AS layer. No further enhancement is needed for SDT selection for uplink LCS or LPP message.
According to current specification, whether to release a UE into RRC_INACTIVE is up to NG-RAN node implementation. In addition, we can observe that SDT for SRB(s) can be configured by NG-RAN node with observation 3. Although releasing into RRC_INACTIVE and SDT for SRB(s) are decided by NG-RAN node, some assistance info can be provided to NG-RAN node. For example: LMF can provide the following info to NG-RAN node：
- whether the UE supports positioning in RRC_INACTIVE;
- period of UE measurement report .
Then NG-RAN node can decide whether to release the UE into RRC_INACTIVE, decide whether to configure SDT for SRB2 further.
Proposal 2: RAN2 discuss whether to introduce assisatance info which can be used to assist NG-RAN node to decide to release the UE into RRC_INACTIVE, and whether to configure SDT for SRB2. The following assistance info from LMF to NG-RAN can be considered:
· whether the UE supports positioning in RRC_INACTIVE;
·  period of UE measurement report.
Positioning assistance data for DL NR positioning may be provided in advance. The positioning assistance data may not be valid when the UE performs positioning measurements in RRC_INACTIVE. Then according to existing mechanism, the UE acquires valid positioning assistance data via broadcast, or sends LPP RequestAssistanceData message to LMF. Sending LPP message to LMF may introduce additional signaling which reduces the benefit of positioning in RRC_INACTIVE. Hence, how to configure valid assistance data for positioning in RRC_INACTIVE needs to be considered. For example: The NG-RAN can provide the visited cell information to the LMF. Then LMF can configure the assistance data based on which the UE can monitor valid measurements for positioning even if the interval of positioning measurement is long.
Proposal 3: RAN2 discuss how to ensure valid assistance data for positioning in RRC_INACTIVE as much as possible, e.g. NG-RAN provides the visited cell information to the LMF to assist configuration of positioning assistance data.
2) DL message transmission within RRC_INACTIVE
In SDT, it was agreed that UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported in RAN2#111 e-meeting as follows. It’s a common understanding that it is up to NG-RAN implementation whether to keep subsequent UL/DL transmission within RRC_INACTIVE. And it is still FFS on details ans whether any indication to network to assist the decision.
	9	UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 
10	When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.


Observation 4: UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported in R17 SDT. The assistance info to assist the network for the decision is FFS.
The similar priciple can be reused for DL LCS or LPP message transmission within RRC_INACTIVE. I.e. any DL LCS or LPP message transmission following UL SDT within RRC_INACTIVE is supported. It is up to NG-RAN implementation whether to transmit subsequent DL LCS or LPP message within RRC_INACTIVE. RAN2 can discuss whether some assisatance info can be provided to the NG-RAN node to assist the decision. For example, LMF can send an end indication to the NG-RAN if no further message is expected in a short time.
Proposal 4: Any DL LCS or LPP message transmission following UL SDT within RRC_INACTIVE is supported. It is up to NG-RAN implementation whether to transmit subsequent DL LCS or LPP message within RRC_INACTIVE.
Proposal 5: RAN2 can discuss assisatance info for the NG-RAN node to decide whether to transmit subsequent DL LCS or LPP message within RRC_INACTIVE, e.g. LMF can send an end indication to the NG-RAN if no further message is expected in a short time.
2.2. UL NR positioning methods for RRC_INACTIVE UEs
Some UEs don’t have many service requirements. In most case these UEs are in RRC_IDLE mode or RRC_INACTIVE mode. If the network can position these UEs based on UL signalling sent by these UEs in RRC_INACTIVE mode, UE power consumption can be reduced. However, for UL NR positioning methods for RRC_INACTIVE UEs, the following issues need to be discussed:
· During SI phase, two signals for UL NR positioning methods for RRC_INACTIVE UEs were mentioned, including SRS and PRACH. It should be up to RAN1 to decide which signal to support UL positioning in RRC_INACTIVE.
· It would be nice to have UL time sync when UEs in RRC_INACTIVE sends UL positioning signalling. But the issue is more suitable to discuss in RAN1 at first.
Based on RAN1’s conclusions on the above issues, RAN2 can discuss further on UL NR positioning procedure for RRC_INACTIVE UEs, e.g. configuration procedure for UL signal, validity of UL signal for positioning in RRC_INACTIVE, measurement procedure, and so on. Hence, we propose to wait for RAN1’s conclusion on UL NR positioning methods for RRC_INACTIVE UEs. 
Proposal 6: RAN2 shall wait for RAN1’s conclusion on UL NR positioning methods for RRC_INACTIVE UEs.
Conclusion
In this contribution, we discuss our further consideration on positioning for UEs in RRC_INACTIVE state, focus on message transmission within RRC_INACTIVE during DL NR positioning and RAT-independent positioning procedures and view on UL NR positioning methods for RRC_INACTIVE UEs. 
For UL message transmission within RRC_INACTIVE, we observe and propose:
Observation 1: The UE may send unsolicited UL messages which include Location services message for MO-LR operations and LPP messages.
Observation 2: According to agreements on SDT, data volume threshold is used for SDT selection.
Observation 3: According to agreements on SDT, SDT for SRB(s) can be configured by NG-RAN node.
Proposal 1: RAN2 confirm any uplink LCS or LPP message can be transported in RRC_INACTIVE, subject to the data volume threshold in AS layer. No further enhancement is needed for SDT selection for uplink LCS or LPP message.
Proposal 2: RAN2 discuss whether to introduce assisatance info which can be used to assist NG-RAN node to decide to release the UE into RRC_INACTIVE, and whether to configure SDT for SRB2. The following assistance info from LMF to NG-RAN can be considered:
· whether the UE supports positioning in RRC_INACTIVE;
· period of UE measurement report.
Proposal 3: RAN2 discuss how to ensure valid assistance data for positioning in RRC_INACTIVE as much as possible, e.g. NG-RAN provides the visited cell information to the LMF to assist configuration of positioning assistance data.
For DL message transmission within RRC_INACTIVE, we observe and propose:
Observation 4: UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported in R17 SDT. The assistance info to assist the network for the decision is FFS.
Proposal 4: Any DL LCS or LPP message transmission following UL SDT within RRC_INACTIVE is supported. It is up to NG-RAN implementation whether to transmit subsequent DL LCS or LPP message within RRC_INACTIVE.
Proposal 5: RAN2 can discuss assisatance info for the NG-RAN node to decide whether to transmit subsequent DL LCS or LPP message within RRC_INACTIVE, e.g. LMF can send an end indication to the NG-RAN if no further message is expected in a short time.
For UL NR positioning methods for RRC_INACTIVE UEs, we propose:
[bookmark: _GoBack]Proposal 6: RAN2 shall wait for RAN1’s conclusion on UL NR positioning methods for RRC_INACTIVE UEs.
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