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1 Introduction
At RAN1 #106-bis-e meeting a few agreements were made with regards to latency improvements within the NR ePositioning WI: 
	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

[bookmark: _Hlk85296166]Conclusion:
Potential enhancements to latency reduction with respect to MG sharing with other RRM procedures is up to RAN4 to decide.

Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.
Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.

[bookmark: _Hlk85630951]Agreement:
For the PRS processing sample number M, at least M = 1 is supported.

Agreement:
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers.
· Send an LS to RAN4 to confirm.

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.



In this paper, we present our views with regards to the remaining issues on this topic. 
2 Enhancements related to configuration of MGs
2.1 Low-layer Request of MG for Positioning
The following agreement was achieved previous meeting with regards to the enhancements for MG request and configuration: 
	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.



MG are now requested using an RRC message, and the serving gNB configures MG through an RRC message. It is generally known that an RRC reconfiguration message, or the RRC request message is associated with a 10-20 msec delay, whereas using a low layer signal (e.g. MAC-CEs) could reduce the delay and enable faster MG reconfiguration. 
The LocationMeasurementInfo message in RRC is used for the UE to request one or more MGs:
	[bookmark: _Toc60777248][bookmark: _Toc60868029]–	LocationMeasurementInfo
The IE LocationMeasurementInfo defines the information sent by the UE to the network to assist with the configuration of measurement gaps for location related measurements.
LocationMeasurementInfo information element
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START
LocationMeasurementInfo ::=     CHOICE {
    eutra-RSTD                  EUTRA-RSTD-InfoList,
    ...,
    eutra-FineTimingDetection   NULL,
    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16
}
EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info
EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}
NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16
NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {
    dl-PRS-PointA-r16                   ARFCN-ValueNR,
    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {
        ms20-r16                            INTEGER (0..19),
        ms40-r16                            INTEGER (0..39),
        ms80-r16                            INTEGER (0..79),
        ms160-r16                           INTEGER (0..159),
        ...
    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
    ...
}



Proposal 1: Support request of MG(s) with an UL MAC-CE from the UE which copies NR-PRS-MeasurementInfoList-r16 elements, i.e., includes the following elements in the UL MAC-CE.
· dl-PRS-PointA-r16
· nr-MeasPRS-RepetitionAndOffset
· nr-MeasPRS-length-r16
2.1 Low-layer Activation of MG for Positioning
The following agreement was made with regards to the low-layer activation of MG for 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.


 
To design this DL MAC CE, we could reuse the information already used in the corresponding RRC message shown below:
 
	[bookmark: _Toc60777253][bookmark: _Toc76423539]–	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
    ]]
}

-- TAG-MEASGAPCONFIG-STOP
-- ASN1STOP



We observe that the payload of such a DL MAC-CE will be rather tractable since it will only require to include the following items:
· gapOffset, 
· measuremeng gap length (mgl) including the values from mgl-16, 
· measurement gap periodicity (mgrp), 
· measurement gap timing advance (mgta), 
· refServCellIndicator, refFR2ServCellAsyncCA
· per-FR1/per-FR2/per-UE flag. 

Therefore, we make the following proposal: 

Proposal 2: Support a new DL MAC CE to activate a MG for Positioning which includes the following elements from the GapConfig message from 38.331:
· gapOffset, 
· measuremeng gap length (mgl) including the values from mgl-16, 
· measurement gap periodicity (mgrp), 
· measurement gap timing advance (mgta), 
· refServCellIndicator, refFR2ServCellAsyncCA
· per-FR1/per-FR2/per-UE flag. 
3 Details on MG-less PRS processing
The following WA was reached with regards to MG-less PRS processing:

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected.
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected.
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window
· A UE shall be able to declare a PRS processing capability outside MG.
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.



The following issues need further decisions with regards to the above working assumption:
· Which are the PRS-related conditions that are expected to be specified for this feature?
· Which other signals/channels can be prioritized over DL PRS?
· How does the UE determine the DL PRS priority?
· Whether a UE can do measurement both inside MG and outside
· UE capability details related to this feature
· Maximum Number of PFLs to be processed for MG-less PRS processing
· Action times for PRS prioritization over other channels
3.1 Finalization of Type-1B MG-less PRS processing
In the WA with regards to MG-less PRS processing, the following item has not been finalized:
	· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected.
· FFS: band or CC


 
We suggest the above capability to be a per band combination capability in the following sense: 
· A UE should be able to signal, when PRS is expected to be processed in one band using MG-less PRS processing, the set of bands that are affected.
· One example of such a case is positioning in FR2, where, positioning in a band would interrupt the other band when we us common beam management, but it would not affect the reception at the FR1 bands.
Observation 1: In FR2 Positioning, MG-less PRS processing in one band would interrupt the DL reception of other FR2 band(s) when a common beam management framework is used.
Proposal 3: For Type-1B, and Type-2 MG-less PRS processing, a UE should be able to signal whether the MG-less PRS processing in one band, impacts the downlink receiving in another band. This can be a per band in a per band-pair combination reporting. 
Note that similar capability reporting already exists for SRS antenna switching when such inter-band scenarios exist. 
3.2 PRS-related conditions for MG-less PRS processing
The first item is related to the conditions under which the MG-less PRS processing shall be applicable. The following proposal was agreed in the previous meeting:
	Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.



We regards to the remaining issues of this topic, we make the following proposals:
Proposal 4: For the purpose of determining the condition for MG-less PRS processing  between PRS from the non-serving cell and that from the serving cell, the UE shall use the expected RSTD and expected RSTD uncertainty configured in the assistance data. 

Proposal 5: Within an active BWP of a serving cell, for the MG-less PRS processing feature, the UE is not expected to process the DL PRS of a non-serving cell which has Rx timing difference from the DL PRS of the serving cell that is larger than 50% of the OFDM symbol duration of the active BWP.
3.3 Explicit signaling of PRS processing window
With regards to the determination of the DL PRS priority, the following agreement was reached in the previous meeting: 

	Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.



We  make the following proposal with regards to the explicit indiation of the PRS processing window:

Proposal 6: Support a new DL-MAC-CE to activate a PRS processing window with the following details:
· PRS processing window starting time: SFN and slot offset
· Length: In slot level granularity at a chosen SCS with the following values supported:
· {1,2,4,5,8,10,16,20,32,40,60,64,80,100,128,160} slots
· Periodicity: Reuse the already supported PRS periodicities
· Type: {Type-1A, Type-1B, Type-2}
· PRS priority indication flag

Proposal 7: Support LMF suggesting to serving gNB a PRS processing window with the following signaling details:
· PRS processing window starting time: SFN and slot offset
· Length: In slot level granularity at a chosen SCS with the following values supported:
· {1,2,4,5,8,10,16,20,32,40,60,64,80,100,128,160} slots
· Periodicity: Reuse the already supported PRS periodicities
· Type: {Type-1A, Type-1B, Type-2}
· For Type-1B and Type-2 type, set of Band IDs which may be affected by the PRS processing window
· PRS priority indication flag
Note: It is up to the serving gNB whether it will activate such a PRS processing window to the UE 
3.4 Which other signals/channels can be prioritized over DL PRS
With regards to the determination of the DL PRS priority, the following proposal was discussed in the previous meeting: 

	Proposal With regards to the priority states to be indicated between PRS (serving and/or non-serving cell) and other DL signals/channels, at least support the case with two priority states
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels including SSB
· FFS: Special handling for SSBs from serving/non-serving cells
· FFS: Special handling for priority related to PDSCH/PDCCH carrying URLLC data/control and identification of URLLC data/control



We think it will be useful to add the third state We make the following proposal: 
Proposal 8: Support the following priority options in the processing window: 
· PRS is higher priority than any other DL signal/channel
· PRS is higher priority than any other DL signal/channel except URLLC channels. 
a. In this contenxt, URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· PRS is lower priority than all other DL signals/channels
3.5 Whether a UE can do processing within a MG and outside an MG simultaneously 
We think that we can leave it up to UE implementation whether to do simultaneous processing of PRS within an MG and outside an MG. Any measurement period requirements can be defined assuming one type of PRS processing or the other. If the UE eventually performs both types of processing, it will result in faster processing, and this can be left up to UE implementation. 
Proposal 9: Leave it up to UE implementation whether to do simultaneous processing of PRS within an MG and outside an MG. Any measurement period requirements can be defined assuming one type of PRS processing or the other. 
3.6 UE capability details related to the MG-less PRS processing 
The following proposal was discussed in the previous meeting with regards to the MG-less PRS processing UE capabilities:

	Proposal 5.2.2-2
· For PRS measurement inside the PRS processing window, consider one of the following processing optimization for latency reduction:
· Alt. 1
· During the first part of the window with duration of at least L-T msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T msec from the end of first part of the PRS processing window.
· Alt. 2
· During the first part of the window with duration of at least N msec, up to N msec of PRS symbols are expected to be buffered.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window.
· FFS: whether it is allowed N+T >= Processing window
· Alt. 3 UE has to report its capability of PRS computation time (Tcompute) 
· A time span (Tspan) is calculated from an end of the latest DL PRS resource in the PRS processing window that is used for a location information report to the end of the PRS processing window 
· The value of Tspan is not expected to be smaller than the PRS computation time (Tcompute) .



From the above alternatives we make the following observations:
· Alt. 1 and Alt. 2 are very similar, but Alt.1 is closer to the rel-16 understanding of the meaning of (N,T), as shown in the figure below
[image: ]

· On the other hand, Alt. 3 assumes that UE can do buffering and processing simultaneously, so there is no specific buffering window. The UE needs to reserve enough time (i.e. Tcompute) to process the latest PRS resource. The problem with such an approach is that it is always possible that the assistance data include a large set of PRS resources just in the end, which may make the worst-time Tcompute larger than what it is really needed. It also assumes a different type of UE implementation than the one considered in Rel-16. 
· Alt.3 assumes UE can do buffering and processing simultaneously, so there is no specific buffering window. UE only needs to reserve enough time (i.e. Tcompute) to process the latest PRS resource.

With the above, we prefer to go with Alt. 1 from the previous proposal:

Proposal 10: With regards to the processing window for MG-less Processing support the following (Alt. 1 in the previous discussion): 
· During the first part of the window with duration of at least L-T msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window, and (N,T) is the reported capability for MG-less PRS processing.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T msec from the end of first part of the PRS processing window

3.7 Maximum Number of PFLs to be processed for MG-less PRS processing
There haven’t been any discussion yet on the maximum number of PFLs that a UE would be processing within a single PRS processing window. For example, 
· a UE may receive assistance data that have 2 PFLs with the same SCS on the same BWP and could be encompassed by the same PRS processing window. 
· a UE may receive assistance data that have 2 PFLs on 2 active BWPs on different CCs. A Type-1A UE may get a single processing window that could encompass both those PFLs, or a Type-1B/2 UE may get separate PRS processing window on different CCs, each one enabling the measurement of a different PFL. 

Without complicating the feature, and following the NR Rel-16 single-PFL processing window, we make the following proposal: 

Proposal 11: Inside each single instance of a PRS processing window, a single PFL can be measured. This is applicable to all Types of MG-less PRS processing.

Proposal 12: Simultaneously processing of multiple PRS processing windows on different CCs/Bands is not supported for the MG-less PRS processing feature: The UE is not expected to be activated with multiple PRS processing windows that overlap. 
3.8 Reporting of multiple of the Type-1A/1B/2 MG-less PRS processing capabilities
With regards to MG-less PRS processing, if the UE reports a Type-1A MG-less PRS capability it could be able to report the highest PRS processing capability for a given latency, or vice versa, the shortest latency for a given number of PRS resources per slot, since the UE would have all the processing/memory resources of the modem to finish the processing. On the other hand, for Type-1B or Type-2, the UE would have to share the modem processing/memory resources with other functionalities, which will increase the latency or decrease the PRS processing capabilities. Depending on the use-case, it may be more appropriate for the UE to be allowed to report that it is capable of multiple of such PRS processing, and let the LMF recommend to the serving gNB which one is needed on different scenarios. 

Proposal 13: A UE should be able to report multiple of the Type-1A, Type-1B, Type-2 MG-less PRS processing capabilities, each one associated with a different PRS processing capability, to the LMF. 
3. Action Times for the PRS Prioritization over other DL channels
Whenever prioritization between dynamic channels are considered, action times for applying such prioritization rules should be clarified. 

Having as the basis the recent CRs for Rel-16 on action time for SRS carrier switching prioritizations shown below, it make sense to clarify the corresponding action times for prioritizing PRS over other DCI-triggered or MAC-CE activated DL channels (e.g., CSIRS, PDSCH). 

	Section 6.2.1.3 from 38.214:
For an SRS transmission starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol,  the UE shall apply the prioritization / dropping rules in the remainder of this clause taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols and an additional time duration ,  and the time interval between the last symbol of PDCCH and  is at least   symbols; and
-	semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .
where , and the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells.



Based on the above principles, we can consider the correspond action time figures for the following 2 collisions:
· PRS processing window and grant-based DL channels 
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Proposal 14: For a PRS processing window starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol,  the UE shall apply the prioritization / dropping between the PRS and the conflict transmission taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols,  and the time interval between the last symbol of PDCCH and  is at least   symbols,
wherein the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells

· PRS processing window and DL-MAC-CE-based activated DL channels
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Proposal 15: For a PRS processing window starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol,  the UE shall apply the prioritization / dropping between the PRS and the conflict transmission taking into account:
· DL channels & signals considered active at least  before  and at least  symbols before ,
wherein the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells.
4 SRS for Positioning Prioritization
The following proposal was discussed in the previous meeting with regards to the SRS for Positioning prioritization. 
	· Consider, up to UE capability, priority indication of positioning SRS with the following alternatives to be considered for down-selection at RAN1#107-e.
· Alt.1 Explicit indication by gNB
· The type of indication (Physical layer, MAC CE, RRC) needs to be downselected also in RAN1#107-e.
· Alt.2 The priority status between positioning SRS and UL RS/channels is the same as the priority status between DL-PRS and DL RS/channels if indicated.
· Alt.3 No priority indication for SRS is introduced in Rel-17.



We think it will be useful, especially for RTT, if PRS is higher priority, to also have SRS for Positioning to be higher priority than the SRS for MIMO when they have the same time-domain behavior. Therefore, we make the following proposal: 
Proposal 16: Subject to UE capability, support the UE receiving explicitly signaling for SRS for positioning being higher priority than the SRS for MIMO of the same time-domain behavior. 
5 Conclusions
Overall, we make the following proposals on beneficial enhancements to be specified during NR Rel-17 WI phase:
Proposal 1: Support request of MG(s) with an UL MAC-CE from the UE which copies NR-PRS-MeasurementInfoList-r16 elements, i.e., includes the following elements in the UL MAC-CE.
· dl-PRS-PointA-r16
· nr-MeasPRS-RepetitionAndOffset
· nr-MeasPRS-length-r16

Proposal 2: Support a new DL MAC CE to activate a MG for Positioning which includes the following elements from the GapConfig message from 38.331:
· gapOffset, 
· measuremeng gap length (mgl) including the values from mgl-16, 
· measurement gap periodicity (mgrp), 
· measurement gap timing advance (mgta), 
· refServCellIndicator, refFR2ServCellAsyncCA
· per-FR1/per-FR2/per-UE flag. 

Observation 1: In FR2 Positioning, MG-less PRS processing in one band would interrupt the DL reception of other FR2 band(s) when a common beam management framework is used.
Proposal 3: For Type-1B, and Type-2 MG-less PRS processing, a UE should be able to signal whether the MG-less PRS processing in one band, impacts the downlink receiving in another band. This can be a per band in a per band-pair combination reporting. 
Proposal 4: For the purpose of determining the condition for MG-less PRS processing  between PRS from the non-serving cell and that from the serving cell, the UE shall use the expected RSTD and expected RSTD uncertainty configured in the assistance data. 

Proposal 5: Within an active BWP of a serving cell, for the MG-less PRS processing feature, the UE is not expected to process the DL PRS of a non-serving cell which has Rx timing difference from the DL PRS of the serving cell that is larger than 50% of the OFDM symbol duration of the active BWP.

Proposal 6: Support a new DL-MAC-CE to activate a PRS processing window with the following details:
· PRS processing window starting time: SFN and slot offset
· Length: In slot level granularity at a chosen SCS with the following values supported:
· {1,2,4,5,8,10,16,20,32,40,60,64,80,100,128,160} slots
· Periodicity: Reuse the already supported PRS periodicities
· Type: {Type-1A, Type-1B, Type-2}
· PRS priority indication flag

Proposal 7: Support LMF suggesting to serving gNB a PRS processing window with the following signaling details:
· PRS processing window starting time: SFN and slot offset
· Length: In slot level granularity at a chosen SCS with the following values supported:
· {1,2,4,5,8,10,16,20,32,40,60,64,80,100,128,160} slots
· Periodicity: Reuse the already supported PRS periodicities
· Type: {Type-1A, Type-1B, Type-2}
· For Type-1B and Type-2 type, set of Band IDs which may be affected by the PRS processing window
· PRS priority indication flag
Note: It is up to the serving gNB whether it will activate such a PRS processing window to the UE 
Proposal 8: Support the following priority options in the processing window: 
· PRS is higher priority than any other DL signal/channel
· PRS is higher priority than any other DL signal/channel except URLLC channels. 
a. In this contenxt, URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· PRS is lower priority than all other DL signals/channels

Proposal 9: Leave it up to UE implementation whether to do simultaneous processing of PRS within an MG and outside an MG. Any measurement period requirements can be defined assuming one type of PRS processing or the other. 

Proposal 10: With regards to the processing window for MG-less Processing support the following (Alt. 1 in the previous discussion): 
· During the first part of the window with duration of at least L-T msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window, and (N,T) is the reported capability for MG-less PRS processing.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T msec from the end of first part of the PRS processing window

Proposal 11: Inside each single instance of a PRS processing window, a single PFL can be measured. This is applicable to all Types of MG-less PRS processing.

Proposal 12: Simultaneously processing of multiple PRS processing windows on different CCs/Bands is not supported for the MG-less PRS processing feature. 

Proposal 13: A UE should be able to report multiple of the Type-1A, Type-1B, Type-2 MG-less PRS processing capabilities, each one associated with a different PRS processing capability, to the LMF. 

Proposal 14: For a PRS processing window starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol,  the UE shall apply the prioritization / dropping between the PRS and the conflict transmission taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols,  and the time interval between the last symbol of PDCCH and  is at least   symbols,
wherein the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells

Proposal 15: For a PRS processing window starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol,  the UE shall apply the prioritization / dropping between the PRS and the conflict transmission taking into account:
· DL channels & signals considered active at least  before  and at least  symbols before ,
wherein the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells.

Proposal 16: Subject to UE capability, support the UE receiving explicitly signaling for SRS for positioning being higher priority than the SRS for MIMO of the same time-domain behavior. 
6 [bookmark: _Ref450583331]References
1. RP-193237, “New SID on NR Positioning Enhancements”, Qualcomm Incorporated, Sitges, Spain, December 9th – 12th, 2019.
1. [bookmark: _Ref28372800]R1-2008618, “Evaluation of achievable Positioning Accuracy & Latency”, Qualcomm Technologies Inc.
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