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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#99-e meeting, there were extensive discussions on PRS-RSTD measurement core requirements. Following agreements were made during the meeting and captured in the WF [1].
	· Upper bound of N_muting
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· 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.
· FFS requirement applicability
· FFS further enhancement for the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240 
· FFS whether option 2 muting is already accounted in the requirements or additional clarification is needed
· Observation window for LPRS is Tavailable_PRS,i
· This can be revisited if any technical issue is identified based on outcome of relation between the observation windows of Lprs and UE processing capability ‘N’
· FFS Relation between the observation windows of Lprs and UE processing capability ‘N’
· Option 1 (Nokia)
· 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 is not set same as the window LPRS,i, the requirement applies another scaler as ,  where P is the observation window of LPRS,i period. 
· 	Option 2 (CATT, HW)
· No relation between the two observation windows
· Replace LPRS,i with  or 
· LPRS,i is calculated in the same way as PRS duration K defined in TS 38.214 clause 5.1.6.5, FFS how to capture it
· Lprs is calculated by referring to PRS duration K defined in TS 38.214
· Measurement period when UE is configured with concurrent NR positioning methods, e.g. RSTD for DL-TDOA and PRS-RSRP for DL-AoD
· Rel-16 RAN4 requirements are defined for the case of single configured NR positioning method. Rel-16 requirements do not cover scenarios involving concurrent NR positioning methods.
· When UE is configured with measurement for more than one positioning requests, the measurement period for each request may be longer than measurement period when UE is configured with measurement for single positioning request
· MG reconfiguration per UE request
· RAN4 does not specify the exact measurement period extension due to MG reconfiguration during the measurement period
· 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.
· For MG reconfiguration during measurement period not per UE request, apply same requirements as MG reconfiguration based on UE request.


There are still some remaining open issues on PRS-RSTD measurement core requirements as above. Our views on RSTD measurement core requirements were provided in [2, 3, 4] in the past meetings. In this contribution, we further provide our views on remaining open issues for PRS-RSTD measurement core requirements.
2. Discussion
2.1 Muting
The upper bound of N_muting when muting option 1 is applied was agreed.
	· Upper bound of N_muting
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· 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.
· FFS requirement applicability
· FFS further enhancement for the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240 
· FFS whether option 2 muting is already accounted in the requirements or additional clarification is needed


Issue was raised for the agreement that the requirements for muting option 1 would be applicable when there is restriction of muting option 1 pattern. For example, if Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms, then it means no muting option 1 is accounted in the measurement requirements though it is configured. So, if the first bit of muting option 1 pattern is not set to value ‘1’, then there is no PRS resource instance for UE to measure. 
To address the issue applicability rule can be considered. The requirements when muting option 1 is configured are applicable when there are PRS resources available during min (10240 ms, Tprs * dl-PRS-MutingBitRepetitionFactor-r16). 
For the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240, there was proposal to enhance the requirements by taking muting option 1 pattern into account. In our view it is very complicated since the muting pattern could be diverse. If no restriction on muting pattern, then it seems not possible to enhance the requirements.
For muting option 2, it is defined as follows as in TS 38.214.
If dl-PRS-MutingOption2 is configured each bit in the bitmap of dl-PRS-MutingOption2 corresponds to a single repetition index for each of the DL PRS resources within each instance of a nr-DL-PRS-ResourceSet and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor.
So muting option 2 is defined for PRS intra-instance muting. The measurement period requirements are defined based on scaling factor of number of samples, where one sample is corresponding to one PRS instance. Thus, there is no need to further consider muting option 2 in RSTD measurement period requirements. However, if the least number repetitions defined in accuracy requirement cannot be met due to muting option 1, then accuracy requirements may not be met.
It is not desirable to extend measurement period if least number of repetitions cannot be met during ond PRS instance. In other words, it is expected that NW should ensure there is enough number of repetitions during one PRS instance so that UE can meet both measurement period requirements and accuracy requirements.
Proposal 1: The measurement period requirements when muting option 1 is configured are applicable when there are PRS resources available during min (10240 ms, Tprs * dl-PRS-MutingBitRepetitionFactor-r16). 
Proposal 2: No further enhancement for the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240.
Proposal 3: When muting option 2 is configured, the measurement accuracy requirements may not be met if the least number of repetitions defined in accuracy requirements cannot be ensured.

2.2 Defination of Lprs
The observation window for LPRS was agreed. The relation between the observation windows of Lprs and UE processing capability ‘N’ is still FFS.
	· Observation window for LPRS is Tavailable_PRS,i
· This can be revisited if any technical issue is identified based on outcome of relation between the observation windows of Lprs and UE processing capability ‘N’
· FFS Relation between the observation windows of Lprs and UE processing capability ‘N’
· Option 1 (Nokia)
· 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 is not set same as the window LPRS,i, the requirement applies another scaler as ,  where P is the observation window of LPRS,i period. 
· 	Option 2 (CATT, HW)
· No relation between the two observation windows


In the existing RSTD measurement period requirements, the relation between the two observation windows is  , which mean Lavailable_PRS is in the observation window  and N is observed in time duration . 
If Lavailable_PRS /N < 1 and < 1, then no scaling is needed. The UE can finish measurements on all PRS resources over Lavailable_PRS during one  .
If Lavailable_PRS /N < 1 and > 1, then scaling is needed. The UE cannot finish measurements on all PRS resources over Lavailable_PRS during one  as UE processing time  is longer than . Multiple  is needed for UE to measure all PRS resources over Lavailable_PRS.
If Lavailable_PRS /N > 1 and < 1, then scaling is needed. The UE cannot finish measurements on all PRS resources over Lavailable_PRS during one  as UE cannot process all PRS resources over Lavailable_PRS duing  . Multiple  is needed for UE to measure all PRS resources over Lavailable_PRS.
If Lavailable_PRS /N > 1 and > 1, then scaling is needed. The UE cannot finish measurements on all PRS resources over Lavailable_PRS during one  as UE cannot process all PRS resources over Lavailable_PRS during   and also UE processing time  is larger than . Multiple  is needed for UE to measure all PRS resources over Lavailable_PRS.
Proposal 4: Relation between the observation windows of Lavailable_PRS and UE processing capability ‘N’ has already taken into account in the existing measurement period requirements.

2.3 Measurement gap reconfiguration
There was discussion in the last meeting whether RSTD measurement period requirements should be specified if measurement gap is reconfigured during RSTD measurement period. In our view, there is no need to specify such requirements. For SSB based measurement, measurement gap would also be reconfigured when UE is performing the measurement. No requirements are specified for such case. 
The RSTD measurement period requirements would be quite complicated if measurement gap reconfiguration is considered. To ensure measurement performance, UE behavior may be specified. The UE should continue ongoing measurement with new measurement gap.
Proposal 5: If MG pattern is reconfigured during measurement period, the UE shall continue and complete the on-going RSTD measurements with updated MG pattern. No measurement period requirements for reconfiguration are specified.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on on PRS-RSTD measurement period requirements. Based on analysis following proposals are present.
Proposal 1: The measurement period requirements when muting option 1 is configured are applicable when there are PRS resources available during min (10240 ms, Tprs * dl-PRS-MutingBitRepetitionFactor-r16). 
Proposal 2: No further enhancement for the case where Tprs * dl-PRS-MutingBitRepetitionFactor-r16 * L < 10240.
Proposal 3: When muting option 2 is configured, the measurement accuracy requirements may not be met if the least number of repetitions defined in accuracy requirements cannot be ensured.
Proposal 4: Relation between the observation windows of Lavailable_PRS and UE processing capability ‘N’ has already taken into account in the existing measurement period requirements.
Proposal 5: If MG pattern is reconfigured during measurement period, the UE shall continue and complete the on-going RSTD measurements with updated MG pattern. No measurement period requirements for reconfiguration are specified.
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