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Introduction
In R17 Positioning enhancement WI, the new feature of Positioning Preconfigured Measurement Gap had been introduced to enhance UE positioning. In this discussion paper, we’d like to further discuss the issues as below and corresponding solutions on Positioning Preconfigured Measurement Gap.
· Issue1, how does the gNB-CU obtain the pre-configured MGs generated by gNB-DU?
· Issue2, whether the LMF/gNB-DU needs to know the activated MG by UE request?  
Discussion
2.1 Preconfigured MGs information over F1AP
According to current spec in TS 38.473 below, it is the gNB-DU that configures the preconfigured MGs. [bookmark: _Toc51775931][bookmark: _Toc56772953][bookmark: _Toc64447582][bookmark: _Toc74152238][bookmark: _Toc88654091][bookmark: _Toc99038448][bookmark: _Toc99730711]8.13.18	Measurement Preconfiguration
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The Measurement Preconfiguration procedure allows the gNB-CU to provide necessary information to the serving gNB-DU and request the gNB-DU to configure measurement gap or PRS processing window of the UE.
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Figure 8.13.18.2-1: Measurement Preconfiguration procedure, successful operation
The gNB-CU initiates the procedure by sending a MEASUREMENT PRECONFIGURATION REQUIRED message.
If the gNB-DU is able to configure measurement gap or PRS processing window, it shall reply with the MEASUREMENT PRECONFIGURATION CONFIRM message.


Observation 1, it is the gNB-DU that configures the preconfigured MGs. 
On the other hand, according to the IE structure in TS 38.331, currently, the Preconfigured Measurement Gap information is not included in any IE in DU to CU RRC Information, which means there’s no way for CU to get the preconfigured MGs from DU, so CU cannot transmit the preconfigured MGs to UE via RRC message.
Observation 2, the preconfigured measurement gap is not included in any existing IE in TS38.473.
Observation 3, current spec doesn’t support the gNB-CU obtain the preconfigured MGs information from gNB-DU.
To address this issue, we propose to introduce the PosMeasGapPreConfigList IE over F1AP, so that the gNB-CU can directly obtain the preconfigured MGs information and then transmit the information to UE. And it would be signalling saving if the IE is included in Measurement Preconfiguration Confirm message as below, instead of triggering an additional UE Context Modification Required procedure.9.2.12.31	MEASUREMENT PRECONFIGURATION CONFIRM
This message is sent by an gNB-DU to gNB-CU to confirm successful configuration of measurement gap or PRS processing window of the UE.
Direction: gNB-DU  gNB-CU.
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality
Message Type
M

9.3.1.1

YES
reject
gNB-CU UE F1AP ID
M 

9.3.1.4

YES
reject
gNB-DU UE F1AP ID 
M

9.3.1.5

YES
reject
Criticality Diagnostics
O

9.3.1.3

YES
ignore
PosMeasGapPreConfigList
O

OCTET STRING
PosMeasGapPreConfigToAddModList-r17 and/or PosMeasGapPreConfigToRemoveList-r17 as defined in TS 38.331 [8].
YES
ignore



Proposal 1, RAN3 agree to include the PosMeasGapPreConfigList IE in Measurement Preconfiguration Confirm message over F1AP.
2.2 Notification of UE initiation MG (de)activation to LMF
According to the Preconfigured Measurement Gap procedures in TS 38.305, both UE and LMF may initiate MG activation request. In case of UE initiation, the gNB/gNB-DU can directly activate the MG without notifying the LMF/gNB-CU, but if the LMF is not aware of the Pos MG that is activated or deactivated by UE request, there may be some issues, so we think the LMF/gNB-CU needs to be aware of the activated MG for the following reasons.
· the pre-MG will be deactivated during mobility, if the MG was activated by a request from LMF, the CU/LMF should be aware of gap deactivation due to mobility, so that the LMF can activate a proper pre-MG after mobility. One may argue that the UE may also trigger pre-MG request after the mobility if UE identifies that the measurement is not completed; however, there’s no such extra requirement imposed to the UE so far, so we cannot always expect that UE will initiate the pre-MG request under such condition. Therefore, it will be safer for LMF/gNB-CU to understand the deactivation situation as soon as possible, and trigger the subsequent Measurement Activation procedure timely, by considering that the pre-MG configuration is introduced to be mainly used for positioning latency improvement.
· if the pre-MG activated by UE request is also the MG that LMF will suggest to activate (which in our understanding is valid in most of non-mobility cases), LMF may not need to send the redundant activation message to the gNB, and the gNB-CU will not need to send the redundant activation message to the gNB-CU also. So the introduction of notify message will only cause marginal extra signaling overhead to the network.
Based on the analysis above, we see benefits if LMF is aware of the activation/deactivation status, and it would be beneficial for positioning latency reduction, so we propose the gNB-DU/gNB notify the pre-MG activation/deactivation to the gNB-CU/LMF.
Observation 4, LMF/gNB-CU’s awareness of the (de)activation status of the preconfigured measurement gap for a specific UE is beneficial for positioning latency reduction.
Proposal 2, the gNB-DU should notify the gNB-CU the preconfigured measurement gap that is (de)activated by UE initiation.
Proposal 3, the gNB should notify the LMF the preconfigured measurement gap that is (de)activated by UE initiation.
The CR to TS 38.473 and TS 38.455 are in [1] and [2]
Conclusion
In this paper, we discussed the issues and possible solutions for positioning enhancement, the following are observations and proposals:
Observation 1: it is the gNB-DU that configures the preconfigured MGs.
Observation 2: the preconfigured measurement gap is not included in any existing IE in TS38.473.
Observation 3: current spec doesn’t support the gNB-CU obtain the preconfigured MGs information from gNB-DU.
Proposal 1: RAN3 agree to include the PosMeasGapPreConfigList IE in Measurement Preconfiguration Confirm message over F1AP.
Observation 4: LMF/gNB-CU’s awareness of the (de)activation status of the preconfigured measurement gap for a specific UE is beneficial for positioning latency reduction.
Proposal 2: the gNB-DU should notify the gNB-CU the preconfigured measurement gap that is (de)activated by UE initiation.
Proposal 3: the gNB should notify the LMF the preconfigured measurement gap that is (de)activated by UE initiation.
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