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Introduction
RRM requirements for RSTD measurements were discussed in RAN4#98-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Parameter N_muting 
· Parameter Lprs
· Multiple positioning requests
· MG reconfiguration 
In this paper we will provide our views on the above open issues for RSTD measurement.
Discussion
Parameter N_muting 
	· 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


RAN4 agreed to define measurement period requirements accounting for muting option 1, and the scaling factor N_muting is applied on the periodicity of a PRS resource which applies muting. As baseline N_muting = X * dl-prs-MutingBitRepetitionFactor, where X is the size of NR-MutingPattern-r16 for mutingOption1-r16. In RAN4#98-bis-e, some companies proposed to define upper bound for N_muting, and two options are captured in [1]. In our view, however, neither option can be supported. 
Option A is based on the principle that for a PRS resource, the periodicity of available occasions after muting is no larger than 10240ms. This, however, has not been captured in RAN1 or RAN2 spec for NR. For example, if Tprs is 5210ms and muting repetition factor is 1, if muting pattern is ‘1000’, it means the periodicity of available occasions for this resource is 4 times 5210ms, but following option A, N_muting will be 2 which is insufficient for UE measurement. Of course, we note that for LTE PRS, some restrictions on muting has been introduced in 37.355 regarding 10240ms, and we are open to discuss option A if similar restrictions are introduced for NR by RAN1 or RAN2.
Option B is grouping some sizes of muting pattern into one group and applying a fixed N_muting for all of them. This does not work for some muting patterns. For example, if the size of the muting pattern is 4, and the bit string is ‘1000’, then applying N_muting as 2 is clearly insufficient for UE measurement. Similarly, if the size of muting pattern is 32 and only one bit is set, then N_muting should be 32 instead of 8.
In our view, one possible enhancement is to define N_muting based on the minimum repetition factor of bit ‘1’ in the muting pattern. 
· For example, if muting pattern is ‘1010’, then it should be same as ‘10’, so the N_muting of 2 should be sufficient. Then ‘1110’ or ‘1011’ should also work with N_muting of 2 since the minimum repetition factor of bit ‘1’ is 2. 
· For another example, if the muting pattern is ‘01101010’, the bit ‘1’ in red repeats with factor 4, so N_muting of 4 should be sufficient. 
· If the muting pattern is ‘0011’, then for any bit ‘1’ the repetition factor would be 4, so N_muting should be 4. 
With this enhancement, UE can still perform periodic measurement for a PRS resource, so the design complexity can be acceptable, and it can reduce the N_muting factor for some muting patterns. We think it can be a reasonable compromise if RAN4 is to optimize the requirements for muting.
Proposal 1: If RAN4 is to optimize the requirements for muting, consider to define N_muting based on the minimum repetition factor of bit ‘1’ in the muting pattern.
Parameter Lprs
	· 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.
· 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.


On the observation window of Lprs, we support option 1. 
The main difference between the two options is that option 2 requires observation window for Lprs and UE capability N to be same, but we do not think this is necessary. Based on description of the capability {N,T}, we can somehow understand the observation window for UE capability N is T although this is not defined. 
It is noted that having T equal to Tavailable_PRS,i may not be always possible. Specifically, T is a UE capability and it can be different for different UEs. Tavailable_PRS,i is based on NW configuration of PRS, and it is not possible for NW to tailor the PRS configuration for each UE based on its capability T.
With this understanding, the next question is whether Lprs should be counted in T or Tavailable_PRS,i. As we commented during RAN4#98-bis-e, we think Tavailable_PRS,i is more reasonable. 
· T<Tavailable_PRS,i, in this case, counting PRS duration over T or Tavailable_PRS,i would give the same Lprs 
· T>Tavailable_PRS,i, in this case, as UE has not completed the processing, it would not take new measurements, and counting PRS duration over T would make the requirements unnecessarily relaxed.
Proposal 2: The observation window of Lprs is Tavailable_PRS,i.
On the notation of Lprs, we support option to change the notation of Lprs to K, so that we can refer to the definition and calculation in 38.214. 
It is noted that in current 38.214, K is counted in time period P which is the maximum PRS resource periodicity for the PFL. There are some differences from Tavailable_PRS,i in RAN4 requirements, e.g. 
· Tavailable_PRS,i uses LCM instead of MAX when there are different resource periodicities
· Tavailable_PRS,i only considers PRS resources that fully or partially overlaps with MG
· Tavailable_PRS,i considers the PRS resource periodicity scaling due to muting option 1
· RAN4 agreed to only consider PRS resource durations that fall in MG and are not muted when counting Lprs
Based on our understanding, RAN1 has discussed to change the definition of P based on RAN4 conclusions. In light of this, there should be no technical problem to change the notation of Lprs to K. This is also more desirable because RAN1 and RAN4 specs are consistent. 
Of course, an editorial issue is that notation ‘K’ is already used as the number of HOs in the requirements. This can be solved by changing the number of HOs to some other notation like “NHO”.
Proposal 3: Change the notation of Lprs to K, provided that RAN1 would align the definition of time period of P to the Lprs observation window agreed in RAN4.
Multiple positioning requests
	· 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.


When UE is configured to measure RSTD for DL-TDOA and PRS-RSRP for another positioning method, it means UE has received two positioning requests and needs to perform measurement for both of them. It is noted that the PRS resources for each positioning method are independently configured.
In this case, RSTD measurement period may be impacted by the PRS-RSRP measurement (and vice versa). For example, if RSTD is to be measured from PFL #1 while PRS-RSRP is to be measured from PFL #2, effectively UE needs to measure 2 PFLs instead of one. UE cannot meet the measurement period requirements for each of RSTD and PRS-RSRP when the other measurement is not configured. 
Considering that measurements for concurrent positioning requests have not been discussed in RAN4, and there could be different cases to be considered e.g. the requests can be received simultaneously or sequentially, the resources can be on same or different PFLs, the request can be for one-shot or periodic reporting, the number of concurrent requests can be more than 2, etc., we suggest RAN4 not define exact requirements for this scenario. Instead, RAN4 can specify that when UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.  
Proposal 4: Capture the following texts in 38.133 section 9.9.1:
“When UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.”
MG reconfiguration 
	· 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, Nokia)
· Measurement period may be prolonged or restarted, and more discussions are needed.
· 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.


Option 1 is based on existing agreement from RAN4#96-e, and we support this option.
For MG reconfiguration based on UE requests, the measurement period can be longer as in option 1. For example, if UE is configured to measure two PFLs but they cannot be measured by the same MG configuration, then UE needs to request MG reconfiguration when it completes measurement of the first PFL. The MG reconfiguration may prolong the measurement period which is based on the assumption that UE would start measuring the second PFL right after the first one. Of course, depending on the PRS configuration and where the MG request and reconfiguration occur, the measurement period may or may not be impacted, and in this sense the wording “can be longer” is reasonable. For MG reconfiguration not based on UE request, we think the same clarification as for UE requested MG reconfiguration can be applied. 
Considering that the MG reconfiguration can be triggered by both UE and NW, and RAN4 has not discussed the restrictions on number of reconfigurations during measurement period, we suggest to remove “(at most once for each positioning frequency layer)” in option 1. Also, it may be hard to define whether a MG reconfiguration is “to enable UE to measure DL PRS resources”, so we suggest to remove this part too.
Proposal 5: 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, the measurement period can be longer.”
Conclusions
In this paper we provided our views on RSTD measurement requirements.
Proposal 1: If RAN4 is to optimize the requirements for muting, consider to define N_muting based on the minimum repetition factor of bit ‘1’ in the muting pattern.
Proposal 2: The observation window of Lprs is Tavailable_PRS,i.
Proposal 3: Change the notation of Lprs to K, provided that RAN1 would align the definition of time period of P to the Lprs observation window agreed in RAN4.
Proposal 4: Capture the following texts in 38.133 section 9.9.1:
“When UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.”
Proposal 5: 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, the measurement period can be longer.”
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