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Introduction
RAN2 has defined SRS-PosRRC-InactiveConfig-r17 for UL positioning measurements during INACTIVE in their RRC spec [1], which is configured by suspend configuration via RRCRelease message:
SuspendConfig ::=                   SEQUENCE {
    fullI-RNTI                          I-RNTI-Value,
    shortI-RNTI                         ShortI-RNTI-Value,
    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                            OPTIONAL,   -- Need M
    t380                                PeriodicRNAU-TimerValue                                             OPTIONAL,   -- Need R
    nextHopChainingCount                NextHopChainingCount,
    ...,
    [[
    sl-UEIdentityRemote-r17             RNTI-Value                                                          OPTIONAL, -- Cond L2RemoteUE
    sdt-Config-r17                      SetupRelease { SDT-Config-r17 }                                     OPTIONAL,   -- Need M
    srs-PosRRC-Inactive-r17             SetupRelease { SRS-PosRRC-Inactive-r17 }                            OPTIONAL,   -- Need M
    ran-ExtendedPagingCycle-r17         ExtendedPagingCycle-r17                                             OPTIONAL    -- Cond RANPaging
    ]]
}

////////////////////////////////irrelevant operations skipped///////////////////////////////////////

[bookmark: _Hlk101672903]SRS-PosRRC-Inactive-r17 ::= OCTET STRING (CONTAINING SRS-PosRRC-InactiveConfig-r17)

SRS-PosRRC-InactiveConfig-r17 ::=       SEQUENCE {
    srs-PosConfigNUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    srs-PosConfigSUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    bwp-NUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    bwp-SUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    inactivePosSRS-TimeAlignmentTimer-r17   TimeAlignmentTimer                                                  OPTIONAL,    -- Need M
    inactivePosSRS-RSRP-changeThreshold-r17 RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
}
The last RAN3#116-e meeting has discussed on how to support this SRS-PosRRC-InactiveConfig-r17 configuration in a CU-DU split architecture and has agreed the following:
· The sub-fields under SRS-PosRRC-InactiveConfig-r17 are all under the responsibility of DU.
· The SRS-PosRRC-InactiveConfig-r17 is for UL positioning during INACTIVE, which is triggered by LMF (i.e. Positioning Information Exchange procedure over NRPPa). 
· In order for CU to configure SRS-PosRRC-InactiveConfig-r17 to the UE (via RRCRelease), the enhancement on the F1AP Positioning Information Exchange procedure is necessary, so that DU can generate the SRS configuration taking into the Requested SRS Transmission Characteristics IE account in the POSITIONING INFORMATION REQUEST message. 
With respect to the last bullet of agreement enhancing F1AP Positioning Information Exchange procedure for DU to supply SRS-PosRRC-InactiveConfig-r17, the following two options has been discussed:
· Option 1 (no dedicated query indicator for CU's retrieval)
· F1AP POSITIONING INFORMATION RESPONSE to include SRS-PosRRC-InactiveConfig-r17 (optional)
· Option 2 (dedicated query indicator is needed)
· F1AP POSITIONING INFORMATION RESPONSE to include SRS-PosRRC-InactiveConfig-r17 (optional)
· F1AP POSITIONING INFORMATION REQUEST to include a dedicate indicator (optional) querying SRS-PosRRC-InactiveConfig-r17 from DU
But RAN3 could not reach consensus due to diverted opinions (see SOD in [2]). While both options agree that DU should be able to provide SRS-PosRRC-InactiveConfig-r17 to CU, the difference lies on whether an explicit query from CU is needed or not, i.e., Option 1 is without querying while Option 2 sees its necessity. 
In this contribution, we provide analysis of why Option 2 is necessary (i.e. why querying is also necessary for SRS-PosRRC-InactiveConfig-r17) and propose several suggestions to complete this issue. 
Discussion
[bookmark: _Hlk110783877]In the last RAN3#116-e meeting, the proponents of Option 1 argued that what RAN2 endorsed for UL positioning (in their LS to SA2, see Annex B in [3]) and what was captured into TS 23.273 [4] only works within SDT framework, that is, only works when LCS event in the deferred Low Power Periodic and Triggered 5GC-MT-LR procedure is detected while the UE is in INACTIVE state. This was used as a reason to object Option 2 and to object the need for CU to query SRS-PosRRC-InactiveConfig-r17 from DU, because DU already knows that the UE has initiated SDT and can automatically supply SRS-PosRRC-InactiveConfig-r17 via F1AP POSITIOINING INFORMATION RESPONSE message without any explicit querying from CU.
Observation 1: In the last RAN3#116-e meeting, an explicit query from CU (i.e. Option 2) was objected based on the arguments that what RAN2 endorsed for UL positioning and what was captured into TS 23.273 only works within SDT framework, that is, only works when LCS event in the deferred Low Power Periodic and Triggered 5GC-MT-LR procedure is detected while the UE is in INACTIVE state. 
Observation 2: It was argued that DU already knows that the UE has initiated SDT and can automatically supply SRS-PosRRC-InactiveConfig-r17 via F1AP POSITIOINING INFORMATION RESPONSE message without any explicit querying from CU, and thus there is no need for CU to query SRS-PosRRC-InactiveConfig-r17 from DU.
However, we see such automatic supply of SRS-PosRRC-InactiveConfig-r17 from DU based on DU's knowledge of whether the UE has initiated SDT or not (i.e. Option 1) is a half-measure, leaving the whole features incomplete.
For ease of discussions, the following figure is excerpted from RAN2's LS to SA2 [3]. Since SRS-PosRRC-InactiveConfig-r17 under the subject of our discussion is for UL positioning, we discuss based on the procedure endorsed by RAN2 for UL-only positioning in [3], which is copied below (i.e. Annex B):


Figure 1: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT that RAN2 has endorsed for UL-only positioning (i.e. Annex B of [3])

Firstly, the fact that RAN2 captured stage-2 procedures only when LCS event is detected during INACTIVE doesn't mean that event configured for the deferred MT-LR procedure cannot be detected while the UE is RRC CONNECTED. According to TS 23.273 [4], the purpose of the deferred MT-LR procedure is simply to request a location service and expect response in future (based on event configured):
4.1a.5	Deferred Location Request
With a deferred location request, an LCS client or AF sends a location request to a PLMN for a target UE (or group of target UEs) and expects to receive a response containing the indication of event occurrence and location information if requested for the target UE (or group of target UEs) at some future time (or times), which may be associated with specific events associated with the target UE (or group of target UEs). In this version of the specification, only deferred location requests for an MT-LR are supported.
Observation 3: Firstly, the fact that RAN2 captured stage-2 procedures only when LCS event is detected during INACTIVE doesn't mean that periodic event configured by a deferred MT-LR procedure cannot be detected while the UE is RRC CONNECTED.
Observation 4: According to TS 23.273 [4], the purpose of a deferred MT-LR procedure is simply to request a location service and expect response in future (based on event configured). 
[bookmark: _Hlk110794502]Therefore, it is totally possible that LCS event is detected during RRC CONNECTED and LCS event report is sent, and then when the serving gNB receives NRPPa Positioning Information Request message from LMF for UL positioning, the serving gNB may decide to move the UE to INACTIVE state. In this case, the query from the serving gNB-CU to the serving gNB-DU (i.e. Option 2) is necessary, otherwise (if based on Option 1) DU who knows that the UE is not using SDT won't provide SRS-PosRRC-InactiveConfig-r17 from the beginning and INACTIVE UL positioning won't work as expected. This is depicted in the following figure:


Figure 2: Low Power Periodic and Triggered 5GC-MT-LR Procedure when event is detected during RRC CONNECTED and LCS event report is sent, then gNB decides to move the UE into INACTIVE
Observation 5: As a result, it is possible that LCS event is detected during RRC CONNECTED and LCS event report is sent, and then when the serving gNB receives NRPPa Positioning Information Request message from LMF for UL positioning, the serving gNB may decide to move the UE to INACTIVE. In this case, querying from the serving gNB-CU (i.e. Option 2) is necessary, otherwise (if based on Option 1) DU who knows that the UE is not using SDT won't provide SRS-PosRRC-InactiveConfig-r17 from the beginning and INACTIVE UL positioning won't work as expected.
Moreover, even if we assume that LCS event is detected only during INACTIVE, the baseline assumption of Annex B in RAN2's LS to SA2 [3] is that the serving gNB sends the UE back to INACTIVE (please see Figure 1 above). 
However, even within SDT framework, after SDT initiation, the serving gNB can move the UE to RRC CONNECTED by sending RRCResume, as described in the following figure:


Figure 3: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT when event is detected during RRC INACTIVE and then gNB decides to move the UE into RRC CONNECTED
[bookmark: _Hlk110785387]If we go with Option 1 and make DU (who is aware that the UE initiated SDT) supply SRS-PosRRC-InactiveConfig-r17 on its own without an explicit querying from CU, then the provided SRS-PosRRC-InactiveConfig-r17 configuration from DU would be useless in this case as CU decides to move the UE into RRC CONNECTED. This is also depicted in the above Figure 3. 
[bookmark: _Hlk110785497]In other words, Option 1 makes sense within SDT framework only when LCS event is detected during INACTIVE and SDT is initiated for LCS event reporting, and when the UE is moved back to INACTIVE again in the end. However, in SDT, back to INACTIVE is just one of options that the last serving gNB can take. 
Observation 6: Even if we assume that LCS event is detected only during INACTIVE, the baseline assumption of Annex B in RAN2's LS to SA2 [3] is that the serving gNB sends the UE back to INACTIVE (please see Figure 1 above). However, even within SDT framework, after SDT initiation, the serving gNB can move the UE to RRC CONNECTED by sending RRCResume.
Observation 7: In this case, if we go with Option 1 and make DU (who is aware that the UE initiated SDT) supply SRS-PosRRC-InactiveConfig-r17 on its own without an explicit querying from CU, then the provided SRS-PosRRC-InactiveConfig-r17 configuration from DU would be useless, as CU decides to move the UE into RRC CONNECTED.
Observation 8: In other words, Option 1 makes sense within SDT framework only when LCS event is detected during INACTIVE and SDT is initiated for LCS event reporting, and when the UE is moved back to INACTIVE again in the end. However, in SDT, back to INACTIVE is just one of options that the last serving gNB can take. 
Furthermore, as we are well aware, not every single possible choices are captured in stage-2 specifications. Limiting solutions because of not being captured in stage-2 is not a good practice and we should consider all the possible cases that a feature may embrace. Periodic LCS event configured by a deferred MT-LR procedure doesn't discriminate RRC INACTIVE or CONNECTED state of the UE. And during SDT, gNB can decide to move the UE into any RRC state (unless RA-SDT without anchor relocation is used where the last serving gNB is prohibited to move the UE directly into RRC CONNECTED). 
Observation 9: Not every single possible choices are captured in stage-2 specifications. Limiting solutions because of not being captured in stage-2 is not a good practice and we should consider all the possible cases that a feature may embrace. 
Observation 10: Periodic LCS event configured by a deferred MT-LR procedure doesn't discriminate RRC INACTIVE or CONNECTED state of the UE. And during SDT, gNB can decide to move the UE into any RRC state (unless RA-SDT without anchor relocation is used where the last serving gNB is prohibited to move the UE directly into RRC CONNECTED).
Based on the observations and analysis, it is clear that Option 2 should be adopted. 
Proposal 1:  RAN3 to adopt Option 2, i.e. 
· F1AP POSITIONING INFORMATION REQUEST to include a dedicate indicator (optional) querying SRS-PosRRC-InactiveConfig-r17 from DU
· F1AP POSITIONING INFORMATION RESPONSE to include SRS-PosRRC-InactiveConfig-r17 (optional)
The corresponding F1AP CR can be found in [5]. 
However, SRS-PosRRC-InactiveConfig-r17 under discussion is currently being checked by RAN2 [6] as for which exact IE should be carried over F1AP POSITIONING INFORMATION RESPONSE message. RAN2#119-e will discuss this matter and will provide guidance. Even though we agree the proposed F1AP CR [5], an additional CR may be needed to be aligned with RAN2's reply for our LS [6]. 
Considering this, we propose to take our F1AP CR [5] as basis for Option 2 and agree the CR (with possible modification) at the next meeting when RAN2's reply to our LS [6] arrives. 
Observation 11: SRS-PosRRC-InactiveConfig-r17 under discussion is currently being checked by RAN2 based on our LS [6] asking which exact IE should be carried over F1AP POSITIONING INFORMATION RESPONSE message. RAN2#119-e will discuss this matter and will provide guidance. 
Observation 12: As a result, even though we agree the proposed CR for F1AP this time, an additional CR may be needed to be further aligned with RAN2's reply to our LS [6]. 
Proposal 2: RAN3 to agree the proposed F1AP CR in [5] as basis for Option 2, and to agree the CR (with possible modification) at the next meeting when RAN2's reply to our LS [6] arrives. 

On the other hand, if Proposal 1 is not agreeable, then we propose to send an LS to RAN2 to check whether the above understandings are correct.  
Proposal 3: If Proposal 1 is not agreeable, send LS to RAN2 to check whether the following understandings are correct:
· LCS event configured by a periodic deferred MT-LR procedure can be detected while the UE is in RRC CONNECTED and then SRS-PosRRC-InactiveConfig-r17 can be configured when the UE is moved to INACTIVE. 
· A UE whose LCS event was detected during INACTIVE and initiating SDT for LCS event reporting can be moved to RRC CONNECTED and UL SRS can be configured. 
Conclusion
In the present contribution we make the following observations:
Observation 1: In the last RAN3#116-e meeting, an explicit query from CU (i.e. Option 2) was objected based on the arguments that what RAN2 endorsed for UL positioning and what was captured into TS 23.273 only works within SDT framework, that is, only works when LCS event in the deferred Low Power Periodic and Triggered 5GC-MT-LR procedure is detected while the UE is in INACTIVE state. 
Observation 2: It was argued that DU already knows that the UE has initiated SDT and can automatically supply SRS-PosRRC-InactiveConfig-r17 via F1AP POSITIOINING INFORMATION RESPONSE message without any explicit querying from CU, and thus there is no need for CU to query SRS-PosRRC-InactiveConfig-r17 from DU.
Observation 3: Firstly, the fact that RAN2 captured stage-2 procedures only when LCS event is detected during INACTIVE doesn't mean that periodic event configured by a deferred MT-LR procedure cannot be detected while the UE is RRC CONNECTED.
Observation 4: According to TS 23.273 [4], the purpose of a deferred MT-LR procedure is simply to request a location service and expect response in future (based on event configured). 
Observation 5: As a result, it is possible that LCS event is detected during RRC CONNECTED and LCS event report is sent, and then when the serving gNB receives NRPPa Positioning Information Request message from LMF for UL positioning, the serving gNB may decide to move the UE to INACTIVE. In this case, querying from the serving gNB-CU (i.e. Option 2) is necessary, otherwise (if based on Option 1) DU who knows that the UE is not using SDT won't provide SRS-PosRRC-InactiveConfig-r17 from the beginning and INACTIVE UL positioning won't work as expected.
Observation 6: Even if we assume that LCS event is detected only during INACTIVE, the baseline assumption of Annex B in RAN2's LS to SA2 [3] is that the serving gNB sends the UE back to INACTIVE (please see Figure 1 above). However, even within SDT framework, after SDT initiation, the serving gNB can move the UE to RRC CONNECTED by sending RRCResume.
Observation 7: In this case, if we go with Option 1 and make DU (who is aware that the UE initiated SDT) supply SRS-PosRRC-InactiveConfig-r17 on its own without an explicit querying from CU, then the provided SRS-PosRRC-InactiveConfig-r17 configuration from DU would be useless, as CU decides to move the UE into RRC CONNECTED.
Observation 8: In other words, Option 1 makes sense within SDT framework only when LCS event is detected during INACTIVE and SDT is initiated for LCS event reporting, and when the UE is moved back to INACTIVE again in the end. However, in SDT, back to INACTIVE is just one of options that the last serving gNB can take. 
Observation 9: Not every single possible choices are captured in stage-2 specifications. Limiting solutions because of not being captured in stage-2 is not a good practice and we should consider all the possible cases that a feature may embrace. 
Observation 10: Periodic LCS event configured by a deferred MT-LR procedure doesn't discriminate RRC INACTIVE or CONNECTED state of the UE. And during SDT, gNB can decide to move the UE into any RRC state (unless RA-SDT without anchor relocation is used where the last serving gNB is prohibited to move the UE directly into RRC CONNECTED).
Observation 11: SRS-PosRRC-InactiveConfig-r17 under discussion is currently being checked by RAN2 based on our LS [6] asking which exact IE should be carried over F1AP POSITIONING INFORMATION RESPONSE message. RAN2#119-e will discuss this matter and will provide guidance. 
Observation 12: As a result, even though we agree the proposed CR for F1AP this time, an additional CR may be needed to be further aligned with RAN2's reply to our LS [6]. 
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1:  RAN3 to adopt Option 2, i.e. 
· F1AP POSITIONING INFORMATION REQUEST to include a dedicate indicator (optional) querying SRS-PosRRC-InactiveConfig-r17 from DU
· F1AP POSITIONING INFORMATION RESPONSE to include SRS-PosRRC-InactiveConfig-r17 (optional)
Proposal 2: RAN3 to agree the proposed F1AP CR in [5] as basis for Option 2, and to agree the CR (with possible modification) at the next meeting when RAN2's reply to our LS [6] arrives. 
Proposal 3: If Proposal 1 is not agreeable, send LS to RAN2 to check whether the following understandings are correct:
· LCS event configured by a periodic deferred MT-LR procedure can be detected while the UE is in RRC CONNECTED and then SRS-PosRRC-InactiveConfig-r17 can be configured when the UE is moved to INACTIVE. 
· A UE whose LCS event was detected during INACTIVE and initiating SDT for LCS event reporting can be moved to RRC CONNECTED and UL SRS can be configured. 
The corresponding CR for F1AP and the draft LS to RAN2 can be found in [5] and [7], respectively.  
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