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1   Introduction

In the Positioning WID [1], there’s one objective to specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions. Details are as below:
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The support of RRC Inactive has not been discussed in RAN1
In the RAN2#113bis-e meeting, some agreements have been achieved, as below:
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In this contribution, we initially discuss the RAN3 impact to support positioning in RRC_INACTIVE, and provide corresponding observations and proposals accordingly.
2   Discussion

2.1 DL NR positioning methods
Transmission of UL messages for DL NR positioning methods

To support DL NR positioning methods in RRC_INACTIVE state, RAN2 discussed whether UL LCS messages and LPP messages (in addition to ProvideLocationInformation) can be transferred in RRC_INACTIVE via SDT. The following working assumption has been achieved in the last RAN2 meeting:
· 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.

Observation 1: 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.

On which node to select the transport, if LPP just submit the message to lower layers which decide how to deliver it (SDT, change state, etc.), RAN2 has not reached the consensus. One thing could be confirmed that SDT could be selected for delivery of UL messages for UL positioning methods.

Observation 2: SDT could be selected for delivery of UL messages for UL positioning methods. When to select SDT for UL transmission is pending to RAN2.
When SDT is selected for delivery of UL messages for UL positioning methods, the detail design of the data transmission for the UL positioning messages under RRC_INACTIVE state should be done in SDT WI [xx], both RAN2 and RAN3 should be involved, e.g. how to support UL data transmission in the SRB. It’s pending to the outcome of the SDT WI, no further work is foreseen at this stage.
Proposal 1: to support transmission of UL positioning messages for a UE in RRC_INACTIVE state, the work is pending to outcome of SDT.

Awareness of UE’s RRC state in LMF

In the last RAN2 meeting, some companies proposed to make LMF know about the UE’s RRC state. However, there’s no consensus yet.

From RAN3 perspective, we understand it may help to tell the LMF the RRC state of UE (especially the RRC Inactive state) and the RNA configuration if the UE is in RRC_INACTIVE state. In that case, LMF could make consistent DL RPS configuration for the Inactive UE.

RAN2 also discussed whether to expose the RRC state in LPP message. We understand the simpler way is to indicate the RRC state and RNA configuration from gNB to LMF via NRPPa message, detail design is FFS.

Proposal 2: gNB should inform LMF about the RRC state and the RNA configuration of an RRC_INACTIVE UE.
2.2 UL and DL + UL Positioning methods

During the SI phase, there were some discussions on positioning in RRC_ INACTIVE state, but no much progress for UL positioning. Some information about UL positioning has been captured in the TR 38.857:
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SRS Configuration aspects
If the UE can transmit SRS during RRC_INACTIVE, the UE first needs to get the SRS configuration from the network. The key issue now is how to configure UE to send SRS when entering RRC_INACTIVE state. 
There were some discussions in RAN2 post-112e meeting email discussion, there’re two options, either page the UE and transfer the SRS configuration to the UE after UE resumes to RRC Connected state, or transfer the SRS configuration to UE in RRC_INACTIVE state without any state change.
An example of the procedure of configuring SRS for the UE in INACTIVE state is illustrated in the Figure below.
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Figure 1, SRS configuration in INACTIVE
To support UL positioning methods, further discussion is needed for RAN2 on how to provide SRS configuration to the UE in RRC_INACTIVE state. However, this is pending to RAN2.
Proposal 3: How to provide SRS configuration for the UE in RRC_INACTIVE state is pending to RAN2.

When sending a UE to RRC_INACTIVE state, gNB decides the RNA for the UE. RNA may consist of a list of cells, a list of RAN areas, or a list of TACs. When UE moves out of the current RNA, the gNB may configure the new RNA and provide new SRS configuration for the UE. We understand the cells included in the SRS configuration should not exceed the scope of its RNA. 
Observation 3: The SRS configuration for an Inactive UE should not exceed the area of its RNA.

During the movement of the UE in RRC_INACTIVE, the last serving gNB may not aware of the accurate UE location in time. In case of the RNA covers bigger area than SRS configuration, what’s the expected behaviour for the UE and network when UE moves out of the SRS configuration area but still in the current RNA?
Proposal 4: RAN3 should discuss is there any relationship between the SRS configuration and RNA configuration for a UE in RRC_INACTIVE, e.g. the cell list in SRS configuration and its RNA are same or not?
NRPPa signalling aspects
When LMF determines to perform uplink positioning for a UE, it first requests the SRS configuration from the gNB with NRPPa message POSITIONING INFORMATION REQUEST. After provision of SRS configuration to the UE, the gNB responds with POSITIONING INFORMATION RESPONSE to the LMF with the configured SRS to the UE and update the SRS configuration to the LMF with POSITIONING INFORMATION UDPATE when it happens. 

After the SRS configuration of the UE, if semi-persistent or aperiodic SRS is configured to the UE, the LMF needs to activate/deactivate the SRS for the UE (not) to transmit by sending the POSITIONING ACTIVATION REQUEST and POSITIONING DEACTIVATION. 

When the SRS is transmitted by the UE, the LMF request the TRP measurement with the NRPPa message MEASUREMENT REQUEST sent to the corresponding TRPs. For these NRPPa messages, they are transported to the gNB by the NRPPa transport in the NG-AP. It seems the existing NRPPa signallings could also be used for RRC_INACTIVE. 
If there’s any further impact to NRPPa, new signalling(s) or some adaption, is pending to the outcome of RAN1/RAN2.
Proposal 5: The existing NRPPa signallings defined for UL positioning could also be applied for RRC_INACTIVE, if any enhancement is needed is pending to the outcome of RAN1/RAN2.
3   Proposal
In this contribution, we initially discussed the support of RRC_INACTIVE for DL and UL NR Positioning. Based on the discussion, we provide the following observations and proposals:

Observation 1: 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.

Observation 2: SDT could be selected for delivery of UL messages for UL positioning methods. When to select SDT for UL transmission is pending to RAN2.
Proposal 1: to support transmission of UL positioning messages for a UE in RRC_INACTIVE state, the work is pending to outcome of SDT.

Proposal 2: gNB should inform LMF about the RRC state and the RNA configuration of an RRC_INACTIVE UE.

Proposal 3: How to provide SRS configuration for the UE in RRC_INACTIVE state is pending to RAN2.

Observation 3: The SRS configuration for an Inactive UE should not exceed the area of its RNA.

Proposal 4: RAN3 should discuss is there any relationship between the SRS configuration and RNA configuration for a UE in RRC_INACTIVE, e.g. the cell list in SRS configuration and its RNA are same or not?

Proposal 5: The existing NRPPa signallings defined for UL positioning could also be applied for RRC_INACTIVE, if any enhancement is needed is pending to the outcome of RAN1/RAN2.
4   Reference
[1] RP-210903, Revised WID on NR Positioning Enhancements, Intel Corporation, CATT
Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:


DL NR positioning methods and RAT-independent positioning methods 


Support of UE positioning measurements for UEs in RRC_INACTIVE state


Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state


Note: this work will be coordinated with the SDT WI. 


As 2nd priority:


UL and DL+UL NR positioning methods


Support of gNB positioning measurements for UEs in RRC_INACTIVE state





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





The details of how to enable the UE positioning in RRC_ INACTIVE state can be further discussed during normative work. These details may include, but are not limited to the following aspects:


-	UL reference signals (e.g., SRS for positioning, PRACH preambles) for UL measurements


-	Signalling and procedures for support the assistance data delivery, DL-PRS configuration, UL reference signals for positioning resource configuration, measurement reporting, which may be developed based on the enhancements of existing signalling and procedures (e.g., existing 2-step and/or 4-step PRACH procedures, paging procedure, small data transmission).
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