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Introduction
At RAN4 #98bis-e, the discussion on PRS-RSTD issues was continued. Further remaining issues are captured in WF [1]. Following agreements on PRS-RSTD measurement period were achieved and following items for further study were identified [2]. This contribution treats some of the open issues.
	RAN4#98e Agreements
· Agreements
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by N_muting 
· N_muting = X * dl-prs-MutingBitRepetitionFactor 
· X is the size of NR-MutingPattern-r16 for mutingOption1-r16.
· N_muting upper bound value is FFS
· Agreements:
· Redefine   as  =  +   (currently  =  + )
· Agreements:
· Observation window for Lprs
· Option 1: 
· Option 2: TPRS,i. The observation window sizes for Lprs and for UE processing capability ‘N’ are identical.
· Agreements:
· The requirement of non-overlapping case should be the same as for overlapping case (i.e. sum approach)
· Agreements
· When PRS-RSRP is configured for DL-TDOA, RSTD and RSRP are performed over the same measurement period.




Discussion
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· If muting option 1 is applied, the periodicity of a PRS resource is scaled by N_muting 
· N_muting = X * dl-prs-MutingBitRepetitionFactor 
· X is the size of NR-MutingPattern-r16 for mutingOption1-r16.
· N_muting upper bound value is FFS
· Option A: 
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting, corner case that should be avoided by the network)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
· Option B:
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 
· Elseif L 
· N_muting =min { L, [ X ] },  [X=2]
· Elseif L 
· N_muting = min { L, [ Y ] }, [Y=8]
· Other options are not precluded




Our observation on the muting pattern usecase is that it could be widely used to improve accuracy by reducing interference on PRS resources. We prefer that actual muting part must be considered if a muting pattern is considered in the requirement. Also, the current measurement period is already quite overestimated, one concern is raised that muting pattern configuration may broadly scale the overestimated requirement.  We note one case, the 37.355 says  “when the UE receives a TREP-bit muting pattern together with a PRS periodicity TPRS for the same cell which exceeds 10240 subframes (i.e., TREP × TPRS > 10240 subframes), the UE shall assume an n-bit muting pattern based on the first n-bits, where n = 10240/TPRS.” This means that if TREP × TPRS > SFN cycle, then not all of muting pattern bits are effective in actual muting. Therefore, the muting PRS won’t be the full size of NR-MutingPattern-r16.
In this sense, the condition Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms makes sense to be considered.
Proposal 1 : Consider option-A for PRS muting pattern.

Observation window 

	· Observation window for LPRS
· Option 1: Tavailable_PRS,i
· Option 2: TPRS,i. The observation window sizes for Lprs and for UE processing capability ‘N’ are identical.

· LPRS,i for PFL i should be calculated by aggregating the duration of all the PRS resources that fall within MGs and are not muted



In RAN4#98bis, it was agreed that LPRS,i for PFL i should be calculated by aggregating the duration of all the PRS resources that fall within MGs and are not muted. Then,   needs to be checked if the requirement can be defined with  as intended. N is a duration [ms] of DL PRS symbols in ms processed every T ms clause 4.2.7.2 of TS 38.306. 
If N is counted within the window T ms in the same manner as the aggregating duration of all the PRS resources that fall within MGs and are not muted, we think that there is no problem to define the requirement derived from UE processing capability.
Observation 1 : If N is counted within the window T ms in the same manner as LPRS,i observation window, that is the aggregating duration of all the PRS resources that fall within MGs and are not muted, there is no problem to define the requirement derived from UE processing capability.
Proposal 2 : A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted.
If the window T ms cannot be set same as the window LPRS,i , then the requirement becomes invalid, since it turns out to be scaled by a wrong factor  In fact, how to write the UE capability leaves up to a UE implementation, it is hard to discuss how to make it. Our understanding is that a UE may not know about MG configuration at the stage of making UE capability report {N,T}. UE venders need to check this.

Observation 2 : one concern is that a UE may not know about MG configuration at the stage of making or updating UE capability report {N,T}. UE venders need to check this.
If the LPRS,i  and N observation windows set differently, we think it needs another scaler to make equivalent resource counting.
Proposal 3 : If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where  is the observation window of LPRS,i counting.

Notation of Lprs

	· 
· Replace notation LPRS,i  with an option as 
· Option 1 :  
· Option 2 : Other
· Note : notation ‘K’ is already used as the number of times handover occurs during TPRS-RSRP,total,HO   in 9.9.2 TS38.133, so notation ‘K’ may be not proper.




We found that  is rather defined in TS38.211 as the size of the downlink PRS resource in the time domain   ∈ 2,4,6,12 given by the higher-layer parameter dl-PRS-NumSymbols. It is true that it is quite confusing about  definition between TS 38.211 and TS 38.214. In conclusion, we have two definitions of   in  TS 38.211 and TS 38.214. 

Proposal 4 : We support option 1 notation .

Measurement period when configured with PRS-RSRP,

	· Measurement period when configured with PRS-RSRP: PRS-RSRP configured for DL-TDOA
· Option 1 (CATT, QC, Intel, OPPO, vivo, HW)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2 (Ericsson, Nokia)
· UE behavior when RSTD is configured together with PRS-RSRP and the required PRS-RSRP measurement period is longer than that for RSTD (configured without RSTD): the RSTD measurement continues over the entire PRS-RSRP measurement period
· Option 3 (Ericsson)
· Clarify in the spec that when PRS-RSRP is configured for DL-TDOA then the measurement period of RSTD and PRS-RSRP shall be the same.




If PRS-RSRP is configured for DL-TDOA, the measurement period will be same. If LMF has other purposes measurement, then a measurement is specifically requested. As we review, option-1 and option-2 can be combined as RSTD measurement period is not impacted by PRS-RSRP measurement, and If PRS-RSRP is configured for DL-TDOA, PRS-RSRP is measured as same period of DL-TDOA.

Proposal 5:  Option 1 is agreeable regarding measurement period when configured with PRS-RSRP.
·  In our analysis, PRS-RSRP is measured and report as same period of RSTD measurement period. (See our another contribution [R4-2110013] )

	· Measurement period when configured with PRS-RSRP: PRS-RSRP configured for another positioning method
· Option 1 (CATT, Intel, OPPO, vivo)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2 (HW, CATT)
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
· PRS measurement requirements do not apply when UE is configured PRS measurement for more than one positioning methods with different sets of PRS resources to measure.
· Option 3 (Ericsson, Nokia)
· UE behavior when RSTD is configured together with PRS-RSRP and the required PRS-RSRP measurement period is longer than that for RSTD (configured without RSTD): the RSTD measurement continues over the entire PRS-RSRP measurement period
· Option 4 (QC, vivo, Nokia)
· Measurement periods for different positioning methods are independent.
· Option 5 (Ericsson)
· Clarify in the spec that when PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.




Basically, we note that RSRP measurement and its accuracy are important for all positioning methods. In most of positioning methods, RSRP values should be monitored together for beam correspondence. Considering the UE behaviors, UE behavior when RSTD is configured together with PRS-RSRP (for TDOA), regardless of whether it is configured for AOD, and the required PRS-RSRP measurement period is longer than that for RSTD. The RSTD measurement continues over the entire PRS-RSRP measurement period.

Observation 3 : RSRP measurement and its accuracy are important for all positioning methods. In most of positioning methods, RSRP values should be monitored together for beam correspondence.

Proposal 6 :  If PRS-RSRP is configured for another positioning method, the measurement period in the positioning method is not impacted by PRS-RSRP measurement. (support option-1) 
· In this case, PRS-RSRP is measured as same period of the measurement period in the positioning method.

MG reconfiguration per UE request /not per UE request
	· MG reconfiguration per UE request
· Option 1 (QC, CATT, HW, Ericsson)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5: “If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.”
· Option 2a (CATT)
· FFS whether to specify precisely how much to extend the measurement period when MGs are reconfigured during the measurement period.
· Option 2b (HW, Ericsson, QC)
· Do not specify the exact extension due to MG reconfiguration.
· Option 3 (vivo, OPPO)
· Measurement period may be prolonged or restarted, and more discussions are needed.




We discuss the measurement period based on measurement gap configuration. If measurement gap is reconfigured, the requirement impact is obvious, therefore a new requirement is applied based on MG reconfiguration. It would be good to mix several cases to add more problem complexity.
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	· MG reconfiguration not per UE request
· Option 1 (QC)
· Measurement requirements do not apply.
· Option 1a (CATT, HW)
· Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration.
· Option 2 (vivo, Intel, Nokia, Ericsson)
· Same requirements as MG reconfiguration based on UE request.




Proposal 8 : We support option 2 regarding MG reconfiguration not per UE request


Conclusion
This contribution has provided our view on some open issues regarding PRS-RSTD measurement period requirements: 
Proposal 1 : Consider option-A for PRS muting pattern.
Observation 1 : If N is counted within the window T ms in the same manner as LPRS,i observation window, that is the aggregating duration of all the PRS resources that fall within MGs and are not muted, there is no problem to define the requirement derived from UE processing capability.
Proposal 2 : A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted.
Observation 2 : one concern is that a UE may not know about MG configuration at the stage of making UE capability report {N,T}. UE venders need to check this.
Proposal 3 : If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where  is the observation window of LPRS,i counting.
Proposal 4 : We support option 1 notation .
Proposal 5:  Option 1 is agreeable regarding measurement period when configured with PRS-RSRP.
·  In our analysis, PRS-RSRP is measured and report as same period of RSTD measurement period. See our another PRS-RSRP measurement contribution [R4-2110013]
Observation 3 : RSRP measurement and its accuracy are important for all positioning methods. In most of positioning methods, RSRP values should be monitored together for beam correspondence.
Proposal 6 :  If PRS-RSRP is configured for another positioning method, the measurement period in the positioning method is not impacted by PRS-RSRP measurement. (support option-1) 
· In this case, PRS-RSRP is measured as same period of the measurement period in the positioning method.
Proposal 7 : Measurement period may be prolonged or restarted when measurement gap is reconfigured per UE request. Option 1 or Option 3 are supported. 
Proposal 8 : We support option 2 regarding MG reconfiguration not per UE request

References
[1] [bookmark: _Hlk71128462]R4-2105851, "WF on UE PRS measurement requirements", source: Huawei, HiSilicon
[2] RAN4#98bis-e chairman note


2

