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[bookmark: _GoBack]Introduction
In R17 NR, preconfigured measurement gaps for POS measurement is introduced to enhance the latency performance of positioning service. Now the feature is implemented in NR RRC v17.0.0[1] with some text procedure and ASN.1 code needed to support it. Although the essential parts to implement this feature seems completed, the details on how to handle the preconfigured gaps for POS in handover case still needs to be discussed and covered more. Thus, in this paper, we discuss how to handle the preconfigured gaps for POS upon a handover (HO) and propose to capture some remaining aspect regarding HO case to NR RRC. As requested by the agenda document, the required TP including Stage-3 details is attached in Annex part.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
How to handle the activated preconfigured gaps upon HO
According to the current implementation, when preconfigured gaps for POS are configured by RRC, one of them can be activated by MAC CE from gNB and the UE can use the activated gap for POS measurement. Meanwhile, the current spec seems not to clearly describe how to handle the activated preconfigured gap upon a handover. Unless the handling of preconfigured positioning gap during a handover is clearly defined, target gNB MAC and UE MAC may maintain different activation states for the preconfigured gaps after a handover which can possibly lead to erroneous operations for positioning measurements.
Regarding this aspect, there can be two possible options we can have as below.
1. Maintain the activation status of preconfigured gap for POS upon/after a handover.
2. Deactivate any preconfigured gap for POS activated by MAC CE upon/after a handover.
In case of preconfigured gap for POS, it can be activated/deactivated by MAC CE, which means that the activation state can be dynamically changed even during HO preparation/execution procedure. Thus, to support the option 1, the source node ‘should not change the status after sending the HO preparation information to the target node’ or ‘should send a new report to the target node whenever the status changes’, which seems to have quite complex impacts on RAN3 procedure. Moreover, from our understanding, there was no other cases that support maintaining this kind of MAC layer status during HO. In conclusion, based on the above observations, we would like to propose below.
Proposal 1: Both UE and gNB deactivate any of the activated preconfigured measurement gaps for POS upon a handover. If agreed, the TP in Annex A.1 can be used as a baseline for the required corrections.

2.2	How UE can activate the preconfigured gap for POS after HO
If RAN2 agrees to deactivate any of the activated pre-MG for POS upon HO, we also need to discuss how the UE can reactivate the required gap after HO. Unless LMF indicates the stop of the measurement for POS, the UE will keep trying to continue the measurement required for positioning. For that, the UE should be able to send a request to reactivate the preconfigured MG which were previously activated in the source cell before HO. In detail, the UE needs to check whether the measurement gap configuration has not been changed upon HO and there is no need to stop the measurement (i.e., stop indication from LPP layer). If both of the aforementioned conditions are satisfied, the UE can send a request to gNB to reactivate the preconfigured gap previously used in the source cell (by triggering the MAC layer to initiate the measurement gap activation request using UL MAC CE). From our understanding, all the procedure described above can be done by RRC layer itself and thus we can simply implement this by adding some sentences only to 5.5.6.2 in NR RRC as below.
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The UE shall:
<<Omitted>>
1>	if and only if upper layers indicate to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA and preConfigGapID is not activated:
2>	initiate the procedure to indicate stop.
NOTE 2:	The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.
1>	if preConfigGapID is activated:
2>	if a request from upper layers to transmit either a new preConfigGapID or to modify the current measGapConfig is received; or
2>	if a request from upper layers indicate that the current gap is not needed:
3>	trigger the lower layers to deactivate the current active measurement gap as specified in TS 38.321 [6];
1>	If a preconfigured positioning gap is deactivated upon a handover, and the current measGapConfig is not modified and there is no request from upper layers to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA:
2>	trigger the lower layers to initiate the measurement gap activation request for the previously activated gap using UL MAC CE as specified in TS 38.321 [6] after the handover;



Finally, based on the above observations, we would like to propose the following.
Proposal 2: If a preconfigured positioning gap is deactivated upon a handover, the UE can initiate the measurement gap activation request for the previously activated gap using UL MAC CE after the handover. If agreed, the TP in Annex A.2 can be used as a baseline for the required corrections.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Proposal 1: Both UE and gNB deactivate any of the activated preconfigured measurement gaps for POS upon a handover. If agreed, the TP in Annex A.1 can be used as a baseline for the required corrections.
Proposal 2: If a preconfigured positioning gap is deactivated upon a handover, the UE can initiate the measurement gap activation request for the previously activated gap using UL MAC CE after the handover. If agreed, the TP in Annex A.2 can be used as a baseline for the required corrections.
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Annex A: Text Proposal 
A.1 Text Proposal for P1
The modification is written against to TS 38.331 v17.0.0

START OF FIRST CHANGE
[bookmark: _Toc100929562]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
1>	if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;
1>	if no DAPS bearer is configured:
2>	stop timer T310 for the corresponding SpCell, if running;
1>	if this procedure is executed for the MCG:
2>	if timer T316 is running;
3>	stop timer T316;
3>	clear the information included in VarRLF-Report, if any;
2>	resume MCG transmission, if suspended.
1>	stop timer T312 for the corresponding SpCell, if running;
1>	if sl-PathSwitchConfig is included:
2>	consider the target L2 U2N Relay UE to be the one indicated by the targetRelayUEIdentity in the sl-PathSwitchConfig;
2>	start timer T420 for the corresponding target L2 U2N Relay UE with the timer value set to T420, as included in the sl-PathSwitchConfig;
2>	apply the value of the newUE-Identity as the C-RNTI;
2>	perform the PC5-RRC connection establishment with the target L2 U2N Relay UE indicated by the targetRelayUEIdentity, if needed;
2>	apply the default configuration of SL-RLC1 as defined in 9.2.4 for SRB1;
1>	else (sl-PathSwitchConfig is not included):
2>	if this procedure is executed for the MCG or if this procedure is executed for an SCG not indicated as deactivated in the E-UTRA or NR RRC message in which the RRCReconfiguration message is embedded:
3>	start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the reconfigurationWithSync;
2>	if the frequencyInfoDL is included:
3>	consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical cell identity indicated by the physCellId;
2>	else:
3>	consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity indicated by the physCellId;
2>	start synchronising to the DL of the target SpCell;
2>	apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
2>	acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.
NOTE 2:	The UE may omit reading the MIB if the UE already has the required timing information, or the timing information is not needed for random access.
NOTE 2a:	A UE with DAPS bearer does not monitor for system information updates in the source PCell.
2>	If any DAPS bearer is configured:
3>	create a MAC entity for the target cell group with the same configuration as the MAC entity for the source cell group;
3> consider the preconfigured measurement gaps, if activated by MAC CE for positioning measurement, to be deactivated state in both source cell group and target cell group;
3>	for each DAPS bearer:
4>	establish an RLC entity or entities for the target cell group, with the same configurations as for the source cell group;
4>	establish the logical channel for the target cell group, with the same configurations as for the source cell group;
NOTE 2b:	In order to understand if a DAPS bearer is configured, the UE needs to check the presence of the field daps-Config within the RadioBearerConfig IE received in radioBearerConfig or radioBearerConfig2.
3>	for each SRB:
4>	establish an RLC entity for the target cell group, with the same configurations as for the source cell group;
4>	establish the logical channel for the target cell group, with the same configurations as for the source cell group;
3>	suspend SRBs for the source cell group;
NOTE 3:	Void
3>	apply the value of the newUE-Identity as the C-RNTI in the target cell group;
3>	configure lower layers for the target SpCell in accordance with the received spCellConfigCommon;
3>	configure lower layers for the target SpCell in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
2>	else:
3>	reset the MAC entity of this cell group;
3> consider the preconfigured measurement gaps, if activated by MAC CE for positioning measurement, to be deactivated state;
3>	consider the SCell(s) of this cell group, if configured, that are not included in the SCellToAddModList in the RRCReconfiguration message, to be in deactivated state;
3>	apply the value of the newUE-Identity as the C-RNTI for this cell group;
3>	configure lower layers in accordance with the received spCellConfigCommon;
3>	configure lower layers in accordance with any additional fields, not covered in the previous, if included in the received reconfigurationWithSync.
2>	if the UE is connected with a L2 U2N Relay UE (i.e. the UE is a L2 U2N Remote UE at the source side):
3>	perform the PC5-RRC connection release as specified in 5.8.9.5.
Upon L2 U2N Relay UE receiving reconfigurationWithSync, it either triggers PC5-S release or sends Notification message to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.


END OF FIRST CHANGE

A.2 Text Proposal for P2
The modification is written against to TS 38.331 v17.0.0

START OF FIRST CHANGE
5.5.6.2	Initiation
The UE shall:
1>	if and only if upper layers indicate to start performing location measurements towards E-UTRA or NR or start subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:
2>	if preconfigured measurement gaps are configured and the UE considers that at least one of the preconfigured gaps meets the measurement gap requirements:
Editor's Note: check if Reference for TS 38.133 on measurement gap requirements is needed.
3>	trigger the lower layers to initiate the measurement gap activation request using UL MAC CE as specified in TS 38.321 [6];
2> else:
3>	initiate the procedure to indicate start;
NOTE 1:	The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.
1>	if and only if upper layers indicate to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA and preConfigGapID is not activated:
2>	initiate the procedure to indicate stop.
NOTE 2:	The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.

1>	if preConfigGapID is activated:
2>	if a request from upper layers to transmit either a new preConfigGapID or to modify the current measGapConfig is received; or
2>	if a request from upper layers indicate that the current gap is not needed:
3>	trigger the lower layers to deactivate the current active measurement gap as specified in TS 38.321 [6];
1>	If a preconfigured positioning gap is deactivated upon a handover, and the current measGapConfig is not modified and there is no request from upper layers to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA:
2>	trigger the lower layers to initiate the measurement gap activation request for the previously activated gap using UL MAC CE as specified in TS 38.321 [6] after the handover;

END OF FIRST CHANGE

