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1. Introduction

WID (RP-210903) for Rel-17 Positioning enhancements indicates the following objective regarding latency aspects:
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]

And also RAN1 has made the related agreements for the measurement gap configuration and operation in the last meeting. Therefore, it is important to discuss on the RAN2 aspect corresponding RAN1’s progress. In this paper, we discuss on latency reduction by the measurement gap related procedures.


2. Discussion 
In the last two RAN1 meetings, the following measurement gap related agreements were made:
	<R1#106b>
· Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
Option 2: by UE (via UCI or UL MAC CE)
Select only one of UCI and UL MAC CE in RAN1#106bis-e
Option 1: by LMF (via an NRPPa message)
Note: This is transparent to the UE
· Agreement:
Support using UL MAC CE for MG activation request by UE (Option 2) for the purpose of positioning.
· Agreement:
Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB for the purpose of positioning.
Option 2: DL MAC CE
FFS: Deactivation process
· Agreement:
With regards to MG activation by DL MAC CE, further study
DL MAC CE payload
The necessity of pre-configuration of MGs in higher layers.


	<R1#107>
· Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
Each MG in the preconfiguration is associated with an ID
The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
Send an LS to RAN2 and RAN3
· Conclusion
Include in the LS the following content: 
RAN1 understands it is up to RAN2 and/or RAN3 to decide how gNB determines the preconfiguration of MG(s).
· Conclusion
For the MG activation request to the gNB by the LMF, it is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
Include it in the LS to RAN2 and RAN3.
· Agreement
The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG.




 (The green color indicates Opt 1 while cyan color holds for Opt 2.)

The main intention from these agreements is to reduce the RRC processing time for MG request and MG configuration in the legacy. There could be two ways which are also can be used in parallel. 
Opt 1. MG request by LMF
Opt 2. MG request by UE
The green color means MG request by LMF while cyan color means MG request by UE scenario.

The overall procedure for Opt 1 can be illustrated by the following call flow:



In this option, LMF can request the MG activation to the serving gNB via NRPPa. After gNB receiving the MG activation request, it can activate the MG by RRC. Please note that using DL MAC CE is difficult since it intrinsically uses the MG ID which was only known to the gNB, and not to LMF. Once UE receives the MG configuration, it will apply that MG, and send the complete message to the serving gNB. When LMF receives the MG configuration complete message in NRPPa, it can further instigate the LPP RequestLocationInformation to UE, and UE will measure the PRS with the configured MG. The contents and message of NRPPa will be determined by RAN3. 
In this case, UE just needs the MG configuration without any modification from gNB. Therefore, we have the following proposal.

Proposal 1. RAN2 agree to reuse the legacy MG configuration information in RRCReconfiguration message for new MG activation mechanism requested by LMF.

Different with Opt 1, Opt2 has preconfiguration of MGs which is identified with ID. The following call flow is corresponding to this option:


[bookmark: _GoBack]In this option, preconfiguration of MG should be preceded for using DL/UL MAC CE. This preconfiguration either can be requested/impacted by the LMF’s information on possible PRS time/frequency information or can be determined by serving gNB itself (that’s why the signaling of NRPPa on PRS to be measured information between serving gNB and LMF is dotted line in the figure). In either way, serving gNB assigns the ID for each MG patterns, and sends it to the UE. UE would store those possible MG configurations. After LMF request the location information, UE will choose the one of best fit MG ID and requests that MG via UL MAC CE to the serving gNB. Finally serving gNB will determine the MG to be used, and confirm that via DL MAC CE. 
In this baseline, we need to discuss on whether MG preconfiguration is impacted by the LMF’s information via NRPPa or not. 
Proposal 2. RAN2 discuss whether MG preconfiguration at serving gNB is impacted only by LMF’s PRS information or can be determined by serving gNB itself.

In other point to be considered, the contents of preconfigured MG and its ID need to be determined by serving gNB. Since there is no new aspects to the MG itself, it is straightforward to reuse the legacy MG configuration but each MG should be associated with ID. In current RRC specification, single MG configuration has the fields of gapOffset, MG length, MG repetition period, MG timing advance as the basic component. Please refer the 38.331 MG configuration field as a referece below:

MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.
MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
    ]]

}

GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA
    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS
    ]]
}
Proposal 3. RAN2 agree that gap Offset, MG length, MG repetition period, MG timing advance are used for a single MG configuration as in the legacy MG configuration. 

Current MG configuration is configured to the UE per FR specific or UE specific purpose. In any case, single MG is activated at a time, if configured. That means, single MG including positioning purpose should be also activated at a time, and serving gNB should guarantee that the configured MG to the UE is determined to consider the PRS measurement as well as current RRM measurement together. In legacy, a single RRCReconfiguration message including MeasGapConfig field commands applying the MG configuration to the UE. Therefore, it seems to have the common MG configuration field for both normal MG and MG for positioning. However, at the same time, the preconfiguration of MG is not the immediate command to apply but just preconfigured information to be referred later. So there would be pro and con to have preconfigured MG list in the legacy MeasGapConfig. And also there should be consideration on whether MG introduced for positioning might impact to the legacy MG configuration and activation.  

Proposal 4. RAN2 discuss and conclude whether preconfigured MG list is located in legacy MeasGapConfig or in new field for only preconfigured MG list for positioning.

Since one of preconfigured MGs can be indicated with ID by the UE for activation request in UL MAC CE, and serving gNB will confirm finally on the specific MG, one of preconfigured MGs with ID in DL MAC CE, there should be the discuss and agreement on defining new UL and DL MAC CE.

Proposal 5. RAN2 design new UL and DL MAC CE which are used for indicating a single ID, one of preconfigured MG list, to be used MG activation request from UE, and its confirm from serving gNB, respectively. 

3. Conclusion 
In this contribution, we discussed the introduction of measurement gap for positioning purpose. We have the following observations and proposals below:
Proposal 1. RAN2 agree to reuse the legacy MG configuration information in RRCReconfiguration message for new MG activation mechanism requested by LMF.
Proposal 2. RAN2 discuss whether MG preconfiguration at serving gNB is impacted only by LMF’s PRS information or can be determined by serving gNB itself.
Proposal 3. RAN2 agree that gap Offset, MG length, MG repetition period, MG timing advance are used for a single MG configuration as in the legacy MG configuration. 
Proposal 4. RAN2 discuss and conclude whether preconfigured MG list is located in legacy MeasGapConfig or in new field for only preconfigured MG list for positioning.
Proposal 5. RAN2 design new UL and DL MAC CE which are used for indicating a single ID, one of preconfigured MG list, to be used MG activation request from UE, and its confirm from serving gNB, respectively. 
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