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Introduction
During the RAN2#113b-e meeting, the following agreements were achieved regarding the supporting of positioning in RRC INACTIVE [1]:
	· 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 paper, the solutions regarding the positioning in RRC_INACTIVE are further discussed. 
[bookmark: OLE_LINK462][bookmark: OLE_LINK463] DL positioning in RRC_INACTIVE
RRC state awareness at LMF
During the last meeting, whether the RRC state needs to be exposed to LMF was discussed. In Rel-16, LMF sends the LPP messages regardless of the UE RRC state. This is because the LPP message is firstly delivered to AMF, who maintains the UE state. The AMF would trigger the UE to perform state transition if the UE is in RRC_IDLE and then deliver the LPP message. 
For the UE in RRC_INACTIVE or RRC_CONNECTED state, there is no difference for the AMF to deliver the LPP message, which is encapsulated in the NAS messages. That’s because the AMF regards both states as CM_CONNECTED and the message is always delivered to the serving gNB. Since the LMF always deliver the LPP message to the AMF, there is no requirements for the LMF to know the UE state. The LMF will also have no differences when treating the LPP messages sent to UE in different RRC states. Therefore, for the LPP message transfer, there is no scenarios or requirements for the LMF to know the RRC state. 
Observation 1: There is no scenarios or requirements for the LMF to know the RRC state when transfer the LPP messages.
Proposal 1: Do not expose the RRC state to LMF.
Assistance data transfer
During the SI, the following has been agreed regarding the assistance data transfer for positioning in RRC_INACTIVE and captured in the TR 38.857
	NOTE:	The following procedures are considered to have already been supported and can be reused for DL positioning in RRC_INACTIVE
-	On-demand SI request in RRC_INACTIVE for assistance data delivery by broadcast in RRC_INACTIVE
-	ProvideAssistanceData in RRC_CONNECTED for DL-PRS configuration used in RRC_INACTIVE downlink positioning
-	RequestLocationInformation can be sent in RRC_CONNECTED for DL-PRS measurement or location estimate performed in RRC_INACTIVE


A UE in RRC_INACTIVE can either using the assistance data that obtained from RRC_CONNNECTED or on-demand request when in RRC_INACTIVE. There is no need for the enhancement on assistance data delivery for DL positioning in RRC_INACTIVE.
Proposal 2: On-demand SI request in RRC_INACTIVE and assistance data delivery in RRC_CONNECTED can be reused for DL positioning in RRC_INACTIVE. No stage3 enhancements are needed.  
PRS measurement 
To support positioning for UE in INACTIVE, the most important aspect is to enable the UE to measure the PRS and report the measurement results to the LMF after potential reselection of the serving RAN node. The measuring of the PRS should be covered by RAN1 and RAN 4 while the report of the measurement result should be decided in RAN2.
Observation 2: The issues related to the measurement of PRS in RRC_INACTIVE should be covered by RAN1 and RAN4, while RAN2 should decide the reporting procedure of the measurement results.
Measurement reporting
In the last meeting, the three possible cases for the measurement and reporting in RRC_INACTIVE were discussed:
· Case1: PRS measurement and/or location estimate performed in RRC_INACTIVE and transported to the network in RRC_INACTIVE
· Case2: PRS measurement and/or location estimate performed in RRC_INACTIVE and transported to the network in RRC_CONNECTED 
· Case3: PRS measurement and/or location estimate performed in RRC_CONNCTED and transported to the network in RRC_INACTIVE
Case1 was also discussed during the SI. Agreements have been made that the framework of SDT can be utilized for UE in RRC_INACTIVE. Case2 has already been discussed in legacy NB-IOT positioning. For NB-IOT, PRS measurement is performed in RRC_IDLE and transported to the network in RRC_CONNECTED. For this case, nothing needs to be changed for the stage3 spec and we think this can be easily supported. For Case3, we think that the intention of introducing positioning in RRC_INACTIVE is to make the positioning session transparent to the UE in RRC_INACTIVE and RRC_CONNECTED such that it makes no difference. The UE should not delete the PRS measurement that it has obtained during RRC_CONNECTED because we have the SDT mechanism in RRC_INACTIVE that the measurement report can be transported in RRC_INACTIVE. There is no such UE behavior in the current LPP spec that the UE should remove its PRS measurement when transit to RRC_INACTIVE or IDLE. 
Based on the above discussion, we propose the following:
Proposal 3: Support the following cases for PRS measurement and/or location estimate reporting: 
· PRS measurement and/or location estimate performed in RRC_CONNCTED or RRC_INACTIVE can be sent in RRC_INACTIVE via SDT.
UL positioning in RRC_INACTIVE
NRPPa procedures for UL postitioning
As showed in Figure 1 below, the UL positioning mainly includes the following procedures: The TRP information exchange, the capability exchange, the SRS configuration exchange, the measurements exchange, and the SRS activation procedure for SP/AP SRS.


Figure 1, UL positioning procedure for UE in CONNECTED state
The TRP information exchange procedure and the measurement procedure are non-UE associated and thus there is no need for any enhancement for UE in RRC_INACTIVE. While for positioning activation request/response and positioning information request, although the signalling is UE-associated, from the perspective of N2 connection, it does not differentiate between CM-CONNECTED with RRC_CONNECTED or with RRC_INACTIVE. So from our understanding, the NRPPa signalling for UL positioning in RRC_INACTIVE is already supported
[bookmark: OLE_LINK1]Observation 3: NRPPa signalling for UL positioning in RRC_INACTIVE is already supported. 
SRS configurations
A UE can be released into RRC INACTIVE state by its serving RAN if there is no unicast data transfer in RRC_CONNECTED, while there is still UL positioning ongoing or going to happen in the near future. The RRC release message is used for the serving RAN to release the UE into RRC INACTIVE state. To configure UE sending SRS in RRC_INACTIVE, a straight-forward way is to include the SRS configurations in the RRCRelease, similar to what we have done for CG-SDT. For example, the RRC Release message can include delta configuration based on the SRS configuration in RRC_CONNECTED, or full configurations. The UE can transmit SRS according to the configurations after UE entering INACTIVE state.
Proposal 4: Include SRS configurations in the RRCRelease with suspendConfig message for UL positioning in RRC_INACTIVE, similar to CG-SDT.
TA issue
To support UL positioning for UEs in RRC_INACTIVE state, TA is widely considered an important open issue for SRS transmission to keep the L1 synchronised. To address this issue, we think the TA solution for PUR may be considered as a baseline. First, UE can get an initial TA through RRCConnectionRelease. Then TA is considered as valid during the pur-TimeAlignmentTimer running time. The following has been excerpted from TS 36.331, which indicates that the PUR resource is considered as valid when two conditions are satisfied: 1) pur-TimeAlignmentTimer is running; 2) pur-RSRP-ChangeThreshold criteria is met. 
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A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:
1>	if pur-TimeAlignmentTimer is configured:
2>	pur-TimeAlignmentTimer is running as confirmed by lower layers;
1>	if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured:
2>	since the last TA validation, the serving cell (N)RSRP has not increased by more than increaseThresh; and
2>	since the last TA validation, the serving cell (N)RSRP has not decreased by more than decreaseThresh;


For SRS transmission during RRC_INACTIVE state, the TA solution can follow the lines of that of PUR framework. UE can first obtain the freshest TA as an initial TA through RRCRelease, then use this initial TA when timeAlignmentTimer is running. Further, the TA can be updated if needed, e.g. initiating an RACH request and obtaining the timing adjustment from msg3/msgB. So we have the following proposal:
Proposal 5: TA configuration is included in RRCRelease with suspendConfig for UL positioning in RRC_INACTIVE, similar to CG-SDT. 
Another aspect for UL TA is the TA update. For CONNECTED mode UE, TA can be updated with TA MAC CE. When TA expires, the UE can perform RACH for scheduling request to re-obtain TA. For UE in RRC_INACTIVE, we think the best approach for the TA update can be similar to the TA update when TA expires that the UE performs random access procedure to the network. 
Proposal 6: UE performs random access procedure when TAT expires during RRC_INACTIVE for UL positioning. 
.
Conclusion
Based on the discussions above, we have the following observations and proposals:
Observation 1: There is no scenarios or requirements for the LMF to know the RRC state when transfer the LPP messages.
Proposal 1: Do not expose the RRC state to LMF.
Proposal 2: On-demand SI request in RRC_INACTIVE and assistance data delivery in RRC_CONNECTED can be reused for DL positioning in RRC_INACTIVE. No stage3 enhancements are needed.
Observation 2: The issues related to the measurement of PRS in RRC_INACTIVE should be covered by RAN1 and RAN4, while RAN2 should decide the reporting procedure of the measurement results.
Proposal 3: Support the following cases for PRS measurement and/or location estimate reporting: 
· PRS measurement and/or location estimate performed in RRC_CONNCTED or RRC_INACTIVE can be sent in RRC_INACTIVE via SDT.
Observation 3: NRPPa signalling for UL positioning in RRC_INACTIVE is already supported. 
Proposal 4: Include SRS configurations in the RRCRelease with suspendConfig message for UL positioning in RRC_INACTIVE, similar to CG-SDT.
Proposal 5: TA configuration is included in RRCRelease with suspendConfig for UL positioning in RRC_INACTIVE, similar to CG-SDT. 
Proposal 6: UE performs random access procedure when TAT expires during RRC_INACTIVE for UL positioning. 
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