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The scope of this email discussion includes the following agenda items:
	7.7.1	RRM core requirements maintenance (38.133)	
7.7.1.1	PRS-RSTD measurement requirements	
7.7.1.2	PRS-RSRP measurement requirements
7.7.1.3	UE Rx-Tx time difference measurement requirements 
7.7.1.4	Other requirements
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Topic #1: RSTD measurement period
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100436
	CATT
	Proposal 1: The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}.  
Proposal 2: When multiple PRS periodicities are configured, use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer. 
Proposal 3: RSTD measurement period is not impacted by PRS-RSRP measurement.  
Proposal 4: The requirement of non-overlapping case should be the same as for overlapping case (sum approach). I.e. there is no need to differentiate the overlapping and non-overlapping case. 

	R4-2100438
	CATT
	CR

	R4-2101272
	Intel Corporation
	Proposal 1: Measurement period of multiple PRS layers shall be defined as [1]

· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
Proposal 2: For RSTD measurement delay, the PRS sample duration shall be based on the same type (either type 1 or type 2) as UE used to report {N,T}.
Proposal 3: Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer.
Proposal 4: RSTD measurement period shall not be impacted by PRS-RSRP measurement.

	R4-2101526
	OPPO
	Proposal 1: For multiple PRS periodicities, support option 2 to use the least common multiple among PRS periodicities in a single frequency layer, where only the PRS resources or resource sets within the MGs should be considered. 
Proposal 2a: CSSF is based on Rel-15 CSSF concept and all PRS layers should be counted.
Proposal 2b: For long PRS processing time cases, the following scaling factor k should be added:

Proposal 2c: The scaling factor k should be applied to all PRS layer involved in the collision, including:
· PRS layer i whose processing time covers other PRS instances
· PRS layer j whose PRS instance is covered by the processing time of PRS layer i 
Proposal 2d: the value of k should be the number of colliding MGs due to long processing time.
Proposal 2e: If more than one long-periodicity PRS layers are configured, the same MG competition rules as short-periodicity PRS layers could be reused.
Proposal 2: To calculate the measurement period of multiple PRS layers, option 3 is proposed:
· Maxi () + Xlast
· CSSF is based on Rel-15 CSSF concept (i.e., all positioning layers are counted), no need to re-define
· k is added in
· 
· k should be applied to all PRS layers involved in the collision
· k is the number of colliding MGs due to long processing time
· If more than one long-periodicity PRS layers are configured, the same MG competition rules as short-periodicity PRS layers could be reused.

	R4-2101529
	OPPO
	Proposal 2: Consider inter-period muting pattern to scale the PRS periodicity and support option 1b:
· TPRS, muting = max(TPRS * X * dl-prs-MutingBitRepetitionFactor),
· Where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
Proposal 3: The applying order to scale the PRS periodicity should be: 
· A): The PRS periodicity indicated by “NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16”
· B): Scale the PRS periodicity based on inter-period muting pattern 
· C): Derive the frequency layer specific periodicity if multiple periodicities are configured in this layer
· D): Derive the available periodicity within MGs
· E): Derive the effective periodicity based on PRS processing time 

	R4-2101776
	vivo
	Proposal 1: The requirements for measurement period of multiple PRS layers under fully overlapping and partial overlapping case are specified.
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
Proposal 2: The requirements for measurement period of multiple PRS layers under fully non-overlapping case are specified the same as overlapping case.
Proposal 4: PRS frequeny layer and SSB frequency layer are always handled as separated frequency layers.
Proposal 5: CCSF for PRS measurement within gap is defined as follows.
If measurement object i refers to a long-periodicity measurement which is any of:
-	an E-UTRA RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, or
-	an NR PRS measurement for positioning with periodicity Tprs>160ms if mutingOption1 is not configured, or with periodicity Tprs-muting >160ms if mutingOption1 is configured. Where Tprs-muting = Tprs * X * dl-prs-MutingBitRepetitionFactor and X is the size of NR-MutingPattern-r16 configured in DL-PRS-MutingOption1-r16.
then CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including E-UTRA RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFwithin_gap,i are derived as below.
For each measurement gap j not used for a long-periodicity measurement defined above, count the total number of intra-frequency measurement objects and inter-frequency/inter-RAT measurement objects, and E-UTRA RSTD measurement objects, and PRS measurement object for NR positioning on one frequency layer which are candidates to be measured within the gap j.
Proposal 6: The calculation of PRS sample duration is based on the type (type 1 or type 2) that UE used to report {N, T}.
Proposal 7: Lprs is the time duration of available number of PRS symbols or number of slots during Teffect depending on the type that UE used to report {N, T}.
Proposal 8: Use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer.
Proposal 9: RSTD measurement period shall not be impacted by PRS-RSRP measurement.

	R4-2101779
	vivo
	CR

	R4-2101778
	vivo
	Proposal 4: Muting is considered in PRS measurement period requirements.
Proposal 5:  is revised to  by taking muting into consideration, where  is length of NR-MutingPattern-r16 for DL-PRS-MutingOption1-r16 and  is dl-prs-MutingBitRepetitionFactor.


	R4-2102290
	Qualcomm Incorporated
	Proposal 1: Keep the sum-based approach for PRS measurement period.
Proposal 2: The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}.
Proposal 3: Use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer.
Proposal 4: Measurement requirements would not apply to PRS periodicities equal to 4, 8, 16, 32 and 64 ms in Rel-16.

Proposal 5: RSTD measurement period shall not be impacted by PRS-RSRP measurement.
Proposal 6: Same measurement period requirements as for overlapping case (sum approach).

	R4-2102298
	Qualcomm Incorporated
	CR

	R4-2102292
	Qualcomm Incorporated
	Proposal 7: Use  defined for the long periodicity condition as the PFL PRS periodicity for the measurement period requirement.

	R4-2102539
	Ericsson
	· Observation 1: When UE is configured with RSTD and PRS-RSRP, both measurements shall meet the accuracy.
· Proposal 1: 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.
· Observation 2: PRS are cell-specific, and not all PRS resources may be used by the UE, e.g., only PRS resources within the (useful part of) MG can be used for measurements.
· Proposal 2: Clarify in RSTD measurement period requirements that the measured PRS resources shall be contained in at least some MGs.
· Observation 3: PRS are always performed in gaps, so MGRP imposes the restriction on which PRS are used by a given UE. However, PRS are cell-specific, so no need to restrict PRS periodicity.
· Proposal 3: No need to restrict PRS periodicity to be a multiple of 5 ms.
· Proposal 4: TPRS,i is the longest PRS periodicity (of PRS resources contained within at least some measurement gaps) on that carrier.
· Observation 4: The non-overlapping case is the only case in LTE. The overlapping case does not even exist in LTE.
· Proposal 5: RAN4 agrees that the current measurement period in TS 38.133 is over-defined for the non-overlapping case – it is unnecessarily scaled to account for the overlap which does not exist and thus too long.
· Observation 5: Positioning time is crucial for emergency and also for UE power in emergency, so RAN4 shall not unnecessarily over-define the measurement period.
· Proposal 6: Measurement period for the non-overlapping case shall be:
TRSTD, Total = maxi (TRSTD,i), where
the measurement period starts with the first MG and it is the same for all frequencies (agreement from RAN4#96-e). Hence, the time to the last sample across all frequencies will correctly determine TRSTD, Total, regardless of the order the frequencies are measured.
· Observation 6: The measurement period requirement in TS 38.133 is not correct (as seen from Figure 2b).
· Observation 7: In RRM requirements, the order of samples does not impact CSSF. The same shall apply for positioning measurements.
· Proposal 7: CSSF is the NR concept which is used for all types of measurements including RRM, scaling based on the number of frequency layers is the LTE concept. Hence, for the overlapping case, CSSF shall be used in the requirements, but  over frequency layers shall be replaced with the max operator:
TRSTD, Total = maxi (TRSTD,i).

	R4-2102540
	Ericsson
	CR

	R4-2102758
	Huawei, HiSilicon
	Proposal 1: RSTD measurement requirements apply provided that all PRS resources on a PRS frequency layer have same periodicity after muting.
Proposal 2: RSTD measurement period of a single PRS frequency layer is extended by T ms if different PRS resources on the PRS frequency layer have different offsets after muting.
Proposal 3: If muting option 1 is applied,  in measurement period is defined as 

where  is X * dl-prs-MutingBitRepetitionFactor, and X is the size of NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 4: Refer to clause 5.1.6.5 of 38.214 for definition of calculation of Lprs. 
Proposal 5: Measurement of a PRS frequency layer as long-periodicity measurement if  is larger than 160ms.
Proposal 7: Adopt option 1 for defining measurement period of multiple PRS frequency layers, i.e. 
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers
Proposal 8: RAN4 not to define separate requirements for the case when measurement gaps and processing time T do not have overlap between different positioning frequency layers in Rel-16.

	R4-2102759
	Huawei, HiSilicon
	CR

	R4-2102934
	Nokia, Nokia Shanghai Bell
	This contribution has provided our view on some open issues with regard to defining PRS-RSTD measurement period for overlapping and non-overlapping case, with regard to definition of PRS sample duration and to concurrent configuration of PRS-RSTD and PRS-RSRP



Open issues summary
Based on earlier agreement, all the following issues except issue 1-6 are common for RSTD, PRS-RSRP and UE Rx-Tx measurement. 
Sub-topic 1-1: Determination of parameter  in measurement period
RSTD measurement period in clause 9.9.2 of 38.133 are defined based on parameter , which is a Positioning Frequency Layer (PFL) specific periodicity. The sub-topic is about how to derive the parameter  considering 
· Muting on PRS resource set level
· Possible different periodicities configured for PRS resources on a PFL
It is noted that consideration on PRS resource muting was discussed as “Other Issues” in RAN4#97-e, but since it will impact the measurement period in clause 9.9.2 and needs to be addressed together with the issue of different resource periodicities, it is treated in RSTD measurement period topic. 
Issue 1-1-1: Consideration on PRS resource muting
· Proposals
· Option 1a (HW, OPPO, vivo)
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
where  is X * dl-prs-MutingBitRepetitionFactor, and X is the size of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1b (QC)
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
where  is X * dl-prs-MutingBitRepetitionFactor, and X is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2: TBA
· Recommended WF
· Further discuss
· Proponent of option 1b is encouraged to consider if option1b can work for all possible muting patterns. Proponents of option 1a mention that option 1b does not work e.g. for ‘01001001’.
	Company
	Comments 

	Huawei
	Option 1a.
We prefer to define requirements for muting cases, so the periodicity of available PRS resource occasions after muting should be defined. Option 1b can be more accurate than option 1a in some cases, but it is not a generic solution and cannot work for some muting patterns e.g. ‘01001001’.

	Vivo
	Muting option 1 specifies the DL-PRS resource set muting configuration of the TRP. In general muting of PRS resource set is used to avoid interference among TRPs on the same frequency layer in case overlapping PRS resources are configured. UE needs the entire period to measure all of the TRPs in the same frequency layer. During the period of consecutive zeros of muting pattern of one TRP, the UE may need to measure other TRPs. Therefore, option 1a is reasonable to be used.

	Qualcomm
	Option 1a is the option we proposed in RAN4#97-e and we consider it to be a viable option. Option 1b aims to optimize the requirement by counting the maximum number of consecutive instances that are muted. This option was proposed by Huawei in RAN4#97-e but it seems they have identified cases in which it is not viable. We will take into Huawei’s comments and reconsider our options.

	CATT
	Both option are defined for muting option 1, does it mean the requirement is only applied for muting option 1, how about the cases that muting option 2 or both muting options are configured?
Also does the size of NR-MutingPattern-r16 in option 1a mean the length of bitmap? If so, option 1a over-extended the measurement delay. E.g. for muting pattern ‘01001001’, only 3 resource sets are muted, but the requirements will be extended 8 times. 
So we suggest to define the requirements for non-muting cases first. 

	Ericsson
	Disagree with either option.
Just simple scaling is not applicable, since maybe the muted PRS would not be used anyway, e.g. due to overlapping with MGs or not used for other reasons. We have had enough scaling already in these requirements, to make it much worse compared to LTE, in fact.
We prefer LTE approach: the requirements are applicable when up to X% (50% in LTE) of PRS instances are muted. 
Furthermore, we have to finalize the requirements without muting first.

	Intel
	We also slightly prefer Option 1b. Option 1a will lead too long delay requirements especially considering the bit size of mutingOption1-r16 can be up to 32. We can also propose other Option 1c as :” X is the maxmium number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
“ 


	OPPO
	Support option 1a. Muting option 1 is period-level while muting option 2 is repetition-level within the period. The actual PRS transmitting period is affected by muting option 1 rather than option 2, so only muting option 1 is considered. Although option 1a will over-extend the measurement period, it is simple and can be used in Rel-16, further optimization could be discussed in the next release.



Issue 1-1-2: Consideration on different resource periodicities
· Proposals
· Option 1a (CATT, vivo, QC)
· Use the least common multiple of PRS periodicities among all PRS resources in the PFL
· Option 1b (OPPO)
· Use the least common multiple of PRS periodicities among all PRS resources in the PFL, where only the PRS resources or resource sets within the MGs should be considered
· Option 1c (Huawei)
· Use the least common multiple of PRS periodicities after muting among all PRS resources in the PFL, where only the PRS resources or resource sets within the MGs should be considered
· The measurement requirements apply provided that, the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL.
· Option 2a (Intel)
· Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer.
· Option 2b (Ericsson)
· Clarify in RSTD measurement period requirements that the measured PRS resources shall be contained in at least some MGs
· No need to restrict PRS periodicity to be a multiple of 5 ms.
· TPRS,i is the longest PRS periodicity (of PRS resources contained within at least some measurement gaps) on that carrier.
· Option 3 (QC)
· Measurement requirements would not apply to PRS periodicities equal to 4, 8, 16, 32 and 64 ms in Rel-16
· Adopt option 1a or option 1b (which are equivalent with above bullet)
· Option 4 (HW)
· RSTD measurement requirements apply provided that all PRS resources on a PRS frequency layer have same periodicity after muting
· Recommended WF
· Further discuss
· The difference between option 1 and option 2 is whether to use LCM or MAX among all PRS resources of a PFL. There is no restriction on configurable periodicities.
· Option 1b and option 2b exclude PRS resources that have no overlap with MG  
· Option 3 and option 4 restrict configurable periodicities. Option 3 is considering efficiency, while option 4 is considering long/short-periodicity measurement classification in CSSF.
	Company
	Comments 

	Huawei
	We would suggest a compromise option 1c (also added above) by combining option 1b and option 4. 
· Option 1c (Huawei)
· Use the least common multiple of PRS periodicities after muting among all PRS resources in the PFL, where only the PRS resources or resource sets within the MGs should be considered
· The measurement requirements apply provided that, the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL.
Option 1b is the most accurate one as it only considers the PRS resources within MG, and it does not have restriction on the NW configuration of PRS resource periodicities. However, there are still 2 issues with option 1b:
· Muting should be considered, and this is added in the first bullet of option 1c
· The impact to CSSF should be considered. If the periodicities after muting for resource #1 is > 160ms, and for resource #2 and #3 are <= 160ms, as shown in the figure below, then CSSF and the long/short-periodicity measurement need to be defined on per PRS resource basis instead of PFL basis (which was agreed in last meeting as working assumption). We suggest requirements are not specified for such cases, and this is reflected in the second bullet of option 1c.
[image: ]

	vivo
	Our view is Option 1a should be used to define requirements. The actual measurement period depends on configured PRS resources periodicities. It is up to NW configuration, e.g., based on use cases, what the measurement period would be. It is not preferable to preclude certain PRS resources periodicities from requirements perspective. The PRS periodicities should take muting into account.

	Qualcomm
	We should clarify that we support option 1a after accounting type1 PRS muting. Option 1b would be a further optimization (assuming also that it accounts for type 1 muting) to the measurement period requirement by excluding PRS resources that are not completely contained within the configured MG pattern. Note that this only makes sense if we are taking about individual PRS resources; at the level of PRS resource set there could be PRS resources with a wide range of slot offsets.
Ericsson also makes a good clarification that PRS resources with at least some instances contained within MG should be counted. 
Regarding option 1c, we understand the concern raised by Huawei but we’re not sure if it’s necessary to discriminate at that level of granularity. It should be noted that the issue is orthogonal of whether type 1 muting is applied. The question is, if there are multiple PRS periodicities in a PFL then should the longer or shorter periodicities dominate the decision to declare a PFL as “long periodicity measurement.” There is likely no perfect solution (at the PFL level) but we think longer periodicities should determine the “long periodicity” decision.
Regarding option 3, while not strictly necessary, it is meant to address the fact that those PRS periodicities cannot be efficiently measured with the existing MG patterns.
We could support option 1b with the clarification that it would account for type 1 muting and count only PRS resources that have at least some instances fully contained within the configured MG pattern. And this should apply to all PRS-based measurements, not just RSTD. We also support option 3.

	CATT
	Option 1a. 
The relation between PRS periodicity and MGRP is defined by , what we need to define in this is issue is ，so the MG should not be considered here. 

	Ericsson
	Support option 2b.
Option 3 is not acceptable, because we should not precluded configurations in the requirements.

	Intel
	Support Option 1a and Option 2. 
The option 1 is reasonable if the requirement needs cover all deployment scenarios even it will be rarely happened. From the realistic perspective, Option 2 is more feasible. As Option 3 suggested, if some periodicity were excluded, Option 2 can cover all possible scenarios.   In LTE DC requirements, the same problem happened when the measurement delay rely on max{DMTC window, MGRP, DRX}.  

	OPPO
	Our preference is option 1b and we agree with Huawei and QC that the PRS periodicity here should consider type-1 muting, as proposed in issue 1-1-3. Our initial motivation to introduce the sentence “only the PRS resources or resource sets within the MGs should be considered” is to exclude the PRS resources always outside MG, such as the PRS resource #3 in the figure below. For PRS resource #2 that have some instances within MG, it should also be considered. So, we agree with QC’s clarification on option 1b. 





Issue 1-1-3: Order for steps to derive 
· Proposals
· Option 1 (OPPO)
· The applying order to scale the PRS periodicity should be
· A): The PRS periodicity indicated by “NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16”
· B): Scale the PRS periodicity based on inter-period muting pattern 
· C): Derive the frequency layer specific periodicity () if multiple periodicities are configured in this layer 
· D): Derive the available periodicity within MGs ()
· E): Derive the effective periodicity based on PRS processing time ()
· Option 2: TBA
· Recommended WF
· Further discuss if option 1 is agreeable
· It is noted that parameter  is derived at step C, so please comment on whether the order of Step A, B, and C in option 1 is ok or not. Step D and E are already agreed and captured in the spec.
	Company
	Comments 

	Huawei
	We support the applying order in option 1.
In our understanding, the details of step B are discussed in Issue 1-1-1, and the details of step C are discussed in Issue 1-1-2, but the order of the steps in option 1 is correct. 

	vivo
	It is not clear why the step is needed. It would be enough that requirements are specified by taking muting pattern into account. We think the definition of   should not be changed. It should the periodicity of one PRS resources instance. How to account muting in the measurement period requirements can be further studied.

	Qualcomm
	Option 1 overlaps significantly with our proposal (R4-2012292):
”Regarding how to account for type 1 PRS muting in the measurement period requirements, we would like to propose using  as described in the section for the long periodicity condition.
Proposal 7: Use  defined for the long periodicity condition as the PFL PRS periodicity for the measurement period requirement.”
The difference is the scaling factor applied in step B to calculate . In our case it corresponds to option 1b under issue 1-1-1. As we mentioned before, we will consider option 1a as well.
Step C is  where k is over all the PRS resource sets in the PFL.
In summary, we agree with the order of the steps.

	Ericsson
	We need to solve other issues, including muting, multiple periodicities, etc., first.
And another comment: are going to clarify the order of arithmetical operations in an equation or what is the exact motivation for this issue? Once we have all definitions in place, it should be left to implementation.

	Intel
	From the requirements itself, what is the purpose of such scaling order? This proposal seems to further clarify the requirement instead of the requirement itself.

	OPPO
	Support option 1. We don’t think there is conflict between this issue and other issues. With the clarified order, it is easier and clearer for us to discuss the periodicity after which step could be used for long-periodicity criteria and CSSF calculation. We can further discuss whether such order could be reflected by the definitions. 



Sub-topic 1-2: Consideration on different resource offsets in measurement period
Issue 1-2-1: Consideration on different resource offsets in measurement period
· Proposals
· Option 1 (HW)
· RSTD measurement period of a single PRS frequency layer is extended by T ms if different PRS resources on the PRS frequency layer have different offsets after muting.
· Option 2: TBA
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.
For example, in the figure below, UE can start measuring PRS resource #4 only from the 120ms time point. In such cases the overall measurement period should be extended by T to allow enough processing time for the resources coming late compared to the start of the measurement period. 
[image: ] 

	vivo
	In our view the extension of periodicity due to UE capability of processing time has already covered in  .

	Qualcomm
	Huawei’s observation is valid but we think a different correction may be needed. Our proposal is to redefine   as  =  +   (currently  =  + ). We can discuss further.

	Ericsson
	Disagree.
The offset does not matter, what matters is the first MG, which is the starting point for the measurement period.
Furthermore, we still have the same general comment on muting, as in previous issues, i.e., we prefer the LTE approach – same requirement applies for up to x% muting, regardless of the configuration.

	Intel
	We agree QC’s proposal which was discussed in the previous meeting.

	OPPO
	Huawei proposed a valid issue. But we don’t think extending  could solve this problem since UE should continue to process the second sample of PRS resource #1 at 160ms time point and it cannot complete measurement of the first sample of PRS resource #4 from 120ms to 160ms. We prefer to avoid such scenarios by PRS configuration, for example using intra-period muting pattern to reduce the interference among PRS resources in the same PFL and different inter-period muting pattern in different PFLs.



Sub-topic 1-3: Determination of parameter  in measurement period
Issue 1-3-1: Definition of parameter  
· Proposals
· Option 1 (vivo)
· Lprs is the time duration of available number of PRS symbols or number of slots during Teffect depending on the type that UE used to report {N, T}
· Option 2 (HW)
· Refer to clause 5.1.6.5 of 38.214 for definition of calculation of Lprs.
· Option 3 (Ericsson)
· [bookmark: _Hlk61633333] is the size of the downlink PRS resource in the time domain defined in TS 38.211 [6] and indicated by the higher-layer parameter dl-PRS-NumSymbols specified in TS 37.355.
· Recommended WF
· Further discuss
· In option 1, Lprs is the time duration of available number of PRS during Teffect, while in clause 5.1.6.5 of 38.214 the parameter K is the time duration of available number of PRS during P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer.
	Company
	Comments 

	Huawei
	We support option 2.
On option 1, as UE is expected to measure every T ms, if the PRS resource periodicity is < T, there will be some resource occasions not measured by the UE within T ms. We understand these resource occasions should not be included in the Lprs.
On option 3, it only counts the duration of a single PRS resource, but UE has to measure multiple PRS resources from same or different TRPs on the same PFL, and Lprs should account for the aggregated duration of all PRS resources.   

	vivo
	The intention of option 1 is to take repetitions for muting option 1 into consideration. In our understanding the repetitions of PRS resource set instance should also be measured by the UE if it is not muted. We also understand the UE capability {N, T} is based on maximum PRS periodicity in a positioning frequency layer. So, if Lprs is based on option 1, UE will be allowed to measure all of available repetitions of PRS resource set instance if they are within measurement gap. It is noted the Teffect should be updated by taking muting and repetition into account.
For option 2, there is no clear definition of Lprs in 38.214. It would be confusing by just referring to 38.214.
For option 3, the dl-PRS-NumSymbols is only for one PRS resource but UE may need to measure multiple PRS resources in one PRS period. Furthermore, muting and repetition is not considered.

	Qualcomm
	First of all, lets agree that  is defined at the PFL level (i.e. for PFL i) in the measurement period formulas.
We agree that   should be calculated based on 38.214 clause 5.1.6.5 and according to the type (1 or 2) of processing capability reported by the UE. One further clarification that may be needed is the time period over which   is calculated. We think it should be calculated over  (defined based on the outcome of sub-topic 1-1). i.e.   should account for PRS resources in PFL i within a period of length equal to . For consistency with the discussion in issue 1-1-2, we propose that in calculating  we count only PRS resource instances that are fully contained within the configured MG pattern.

	CATT
	Option 2. 

	Ericsson
	Option 3, unless we change the notation. Further, if we see that different RAN1 specifications are misaligned we propose to first clarify this with RAN1. We can send an LS to RAN1.
If RAN4 goes in the direction of option 2 (the exact option 2 as it is now is not agreeable), we need to map to the terms in 38.214, more exactly, just saying “based on …” is not acceptable. Furthermore, we need to resolve a few issues:
1) not all configured PRSs on a frequency are actually used for the measurement, which means the per-carrier processing is spread over a larger time than the current Lprs,i in the current requirement; our concern is that the requirement shall encourage good implementations (in this case, it should be targeting shorter measurement period) and not the worst-case implementations, which makes the requirement useless.
2) The Lprs,i should be limited to fit into the measurement gap effective time.

	Intel
	Support Option 2 which is clearly defined by RAN1. 

	OPPO
	We prefer to follow the definition agreed in RAN1 and the clarification from vivo and QC need further discussion. Another issue from our side is whether muting option 2 is considered in Lprs.  .



Issue 1-3-2: Type 1 v.s. Type 2 in calculation of  
· Proposals
· Option 1 (CATT, Intel, vivo, QC, HW, Nokia) 
· The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}
· Option 2: TBA
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1.  

	vivo
	We support Option 1

	Qualcomm
	We support Option 1.

	CATT
	Option 1. 

	Ericsson
	Ok, if this is clarified in the requirements.

	Intel
	We support Option 1.

	OPPO
	Support option 1



Sub-topic 1-4: Measurement period of multiple PLFs – overlapping case
Issue 1-4-1: Basic principle (sum approach v.s. max approach)
· Proposals
· Option 1 (Intel, vivo, QC, HW, Nokia) 
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
· Option 2a (OPPO) 
· Measurement period of multiple PRS layers is defined as maximum of the measurement period in each frequency layer 
· CSSF is based on Rel-15 CSSF concept and all PRS layers should be counted
· For long PRS processing time cases, the following scaling factor k should be added

· The scaling factor k should be applied to all PRS layer involved in the collision, 
· PRS layer i whose processing time covers other PRS instances and 
· PRS layer j whose PRS instance is covered by the processing time of PRS layer i 
· k is the number of colliding MGs due to long processing time
· If more than one long-periodicity PRS layers are configured, the same MG competition rules as short-periodicity PRS layers could be reused.
· Option 2b (Ericsson) 
· CSSF is the NR concept which is used for all types of measurements including RRM, scaling based on the number of frequency layers is the LTE concept. 
· Hence, for the overlapping case, CSSF shall be used in the requirements, but  over frequency layers shall be replaced with the max operator:
TRSTD, Total = maxi (TRSTD,i).
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.  
On option 2, one argument in OPPO paper R4-2101526 is that it lead to smaller measurement period. This is true in the example in Figure 1 in R4-2101526 for PRS measurement, but we would like to note that for RRM measurement CSSF=2 with option 1, and CSSF=3 with option 2, so the shorter measurement period for PRS comes at the cost of longer measurement period for RRM.
Another issue with option 2 is that it can lead to more relaxed requirements (due to applying of ‘k’) in case the PRS resource periodicities on two PFLs are different, e.g. one PFL with 160ms period and the other PFL with 40ms period, as shown in Figure 5 in our paper R4-2102758.
Finally, even the CSSF definition for RRM can be reused in option 2, the overall standardization efforts are much larger than option 1. It impacts not only CSSF but also the measurement period requirements, and the definition of ‘k’ and the change in the handling of long periodicity measurement need to be discussed thoroughly.

	vivo
	We support option 1.
It is very complex to define fully overlapping, non-overlapping and partial overlapping (may be covered by overlapping) cases if UE processing capability, muting pattern and repetitions are taken into consideration. Option 2a/2b don’t provide any benefit compared to option 1 under most of the scenarios. 

	Qualcomm
	We support option 1.
Regarding option 2a, we think that it could be better to capture the effect of the scaling factor k in the calculation of CSSF instead. This can be FFS. 

	CATT
	Fine with the first bullet in option 1 i.e. measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer. 
But for the second bullet, if multiple positioning layers are configured, the measurement delay will be extended too long. 

	Ericsson
	Support option 2b – a generic max-based approach for both overlapping and non-overlapping case.
There have been a number of issues for the sum approach from the last meeting, which have not been solved yet, e.g.:
· FFS: the need for explicit definition of TRSTD,i  (imposes specific UE implementation particularly in the sum-based approach, which shall be avoided)
· The approach does not fit with the earlier agreement on that the starting point for the measurement is the first MG
· FFS: how to choose 1 frequency layer
· FFS: the definition of PRS/RRM frequency layer when both PRS and RRM are configured on the same frequency layer
· FFS: the exact CSSF definition (different from Rel-15 CSSF concept)
· Are we going to use for the same carrier frequency, different CSSF in positioning measurement period calculation and RRM measurement period calculation? (in legacy CSSF is per-carrier and the same for all competing measurements, meaning equal priority [except for long-periodicity measurements as an exception])
We therefore prefer option 2b, the max approach.

To address Qualcomm’s concern on option 2b, we could include k:
 , where k
would be a scaling factor if the processing across frequencies is exceeded, and where k is:
· 1+ the number of frequency layers measured in a MG (with PRS) within up to Ti ms from the closest MG with the reference PRS.
NOTE: even when k>1 the TRSTD,total will still never be larger than what is in the current specification), and most NW configurations cases will result in k=1.

	Intel
	Support Option 1. 
For Option 2a, it will potentially relax the requirements in comparison with other two options. 

	OPPO
	Prefer option 2a.  The intention of counting all PRS layers is to achieve a fairer weight between RRM and PRS measurement, rather than reduce the PRS measurement period at the cost of longer RRM measurement period. As for how to capture the effect of the scaling factor and long periodicity scenarios, we are open to further discuss other solutions. 



Issue 1-4-2: PRS frequency layer and SSB frequency layer 
· Proposals
· Option 1 (vivo, QC, HW)
· PRS frequency layer and SSB frequency layer are always handled as separated frequency layers 
· Option 2: TBA
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1.  

	Vivo
	We support option 1

	Qualcomm
	We support option 1. Measurements based on different RS should be counted as separate frequency layers.

	CATT
	Fine with option 1. 

	Ericsson
	Unclear to us what this means exactly.
For example, if there is MG with SSB falling into it, why the RRM measurements and PRS measurements would not be performed in the same MG?

	Intel
	In our understanding, this can impact on CSSF calculation. Technically Ericsson’s concern is valid. But since the overlapping MG is too complicated, some reasonable assumption can be considered. So we are fine with Option 1 so far. 

	OPPO
	Support option 1.



Sub-topic 1-5: Measurement period of multiple PLFs – non-overlapping case
Issue 1-5-1: Measurement period of multiple PLFs in non-overlapping case
· Proposals
· Option 1 (CATT, vivo, QC, HW): 
· Requirement of non-overlapping case should be the same as for overlapping case, i.e. sum approach
· Option 2 (Ericsson)
· RAN4 agrees that the current measurement period in TS 38.133 is over-defined for the non-overlapping case – it is unnecessarily scaled to account for the overlap which does not exist and thus too long
· Measurement period for the non-overlapping case shall be
TRSTD, Total = maxi (TRSTD,i), where
the measurement period starts with the first MG and it is the same for all frequencies (agreement from RAN4#96-e). Hence, the time to the last sample across all frequencies will correctly determine TRSTD, Total, regardless of the order the frequencies are measured
· Recommended WF
· Further discuss 
	Company
	Comments 

	Huawei
	We support option 1.  
Defining split requirements for overlapping case and non-overlapping case would complicate the requirements. In particular, it is not easy to define the exact condition of non-overlapping. Also, RAN4 requirements are minimum requirements and UE is always allowed to perform better than RAN4 requirements, and as such the requirements should be defined based on worst case.

	vivo
	We support option 1. Similar to issue 1-4-1, it is very complex to define fully overlapping, non-overlapping and partial overlapping (may be covered by overlapping) cases if UE processing capability, muting pattern and repetitions are taken into consideration. In addition, CCSF is based one frequency layer at a time for sum-based approach. UE can measure the non-overlapped frequency layers alternatively and thus short measurement period is expected.

	Qualcomm
	We support option 1.

One basic argument against option 2: Option 2 implies concurrent measurement and processing of multiple positioning frequency layers. This runs counter to the definition of UE PRS processing capability NR-DL-PRS-ProcessingCapability in TS 37.355. We would like to check with other companies to see if they disagree with or question this premise.
A secondary implication of option 2 is that all positioning frequency layers would have to be measured with one common measurement gap pattern (or two gap patterns if per-FR gap is allowed), which is more restrictive than option 1.
We don’t think most scenarios would benefit significantly from requirements specified under option 2. E.g. it would be more reasonable to expect that non-overlapping resources may occur within a single positioning frequency layer. Option 2 does not offer any advantage in those cases.
Also, there was a comment in the WF about “the need for explicit definition of TRSTD,i  (imposes specific UE implementation particularly in the sum-based approach, which shall be avoided),” it should noted that both options above rely on explicit definition of TRSTD,i. So option 2 does not bring any advantage in this sense.
Finally, as a practical matter we need to balance both complexity and efficiency when defining requirements in RAN4.

	CATT
	Option 1. There is no need to differentiate the overlapping and non-overlapping case. 

	Ericsson
	Support Option 2. Option 1 relaxes the requirements unnecessarily, to make them worse.
On typical scenarios:
· Non-overlapping case across frequencies was not just the main but actually the only case in LTE for multiple carriers. (It is reasonable to configure PRS non-overlapping for many good reasons, e.g., to fit into the same gap pattern while keeping the overhead low, etc.)
· While the overlapping case on the same frequency was required in LTE. In fact, overlapping SSBs in NR is another example of such approach. So, it is a quite likely NW configuration approach also for PRS, especially in FR1.
To Qualcomm:
· “A secondary implication of option 2 is that all positioning frequency layers would have to be measured with one common measurement gap pattern”
Ericsson: 
· But how many MG patterns are allowed in Rel-16?
· Are we defining NR positioning measurement for parallel MG patterns already?
· “One basic argument against option 2: Option 2 implies concurrent measurement and processing of multiple positioning frequency layers. This runs counter to the definition of UE PRS processing capability NR-DL-PRS-ProcessingCapability in TS 37.355.”
Ericsson: 
· if that is the concern, we can discuss if scaling is necessary only for the case when the capability (across frequencies) is exceeded, but that will not be a common case, since there is enough separation between MGs with the already existing MG patterns, unless Qualcomm is arguing for parallel MG patterns between which we need to ensure a certain offset etc.
· Using TRSTD,i in the max approach does not mandate any specific UE implementation, while in Option 1 it implicitly suggest a certain order of sampling in different frequencies, otherwise, the measurement requirement becomes even further relaxed. Also, we need to consider the earlier RAN4 agreement that the measurement period (on any frequency layer) start with the first configured gap.
Option 2 is not more complex that option 1, except that Option 1 is more relaxed and easy to meet.

The scaling to address Qualcomm’s concern is:
 , where k
would be a scaling factor if the processing across frequencies is exceeded, and where k is:
· 1+ the number of frequency layers measured in a MG (with PRS) within up to Ti ms from the closest MG with the reference PRS.
NOTE: even when k>1 the TRSTD,total will still never be larger than what is in the current specification), and most NW configurations cases will result in k=1.

	Intel
	Regarding to the timeline, the scenario specific  requirements shall be aovided. Thus we support Option 1 by which the requirement can follow these of the worst case.  

	OPPO
	We think this issue is related to issue 1-4-1 and we slightly prefer option 1. On the one hand, it is hard to identify non-overlapping cases since it depends on PRS configuration from network and UE processing time. On the other hand, defining separate requirement for overlapping and non-overlapping cases is much complicated and should be avoided.



Sub-topic 1-6: Measurement period when configured with PRS-RSRP
Issue 1-6-1: Scenario 1: UE being configured to do DL-TDOA only
· Proposals
· Option 1 (CATT, Intel, vivo, QC)
· 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
· Recommended WF
· Further discuss 
· It is noted that in this scenario RSTD and PRS-RSRP are measured from the same sets of PRS resources. 
	Company
	Comments 

	Huawei
	We support option 1.  
On UE behavior, RSTD is the main measurement in DL-TDOA, so the measurement period should not be prolonged due to PRS-RSRP, which somehow serves as the quality indicator.
On the other hand, since RSTD and PRS-RSRP are measured from the same set of PRS resources, the measurement period for the two measurements are same (same number of samples). Since neither RSTD measurement period nor PRS-RSRP measurement period will be impacted, we do not think RAN4 needs to further discuss this scenario. 

	Vivo
	We support Option 1. For scenario 1, if PRS-RSRP is requested to be reported for UE with such capability, the PRS-RSRP could be measured on the same PRS resources as for RSTD measurement at the same time. Since PRS-RSRP measurement would not require longer measurement period than RSTD measurement, RSTD measurement period shall not be impacted by PRS-RSRP measurement.

	Qualcomm
	We support option 1.
To Nokia and Ericsson: How can the measurement periods be different in this scenario? There would be only one set of assistance data, the same PRS resources would be measured and processed to obtain RSTD and RSRP and N_sample is the same for both according to the current measurement requirements. Could you clarify? 

	CATT
	Option 1. 

	Ericsson
	Support Option 2. 
N_sample is still in square brackets.
If the required measurement periods for both measurements will be agreed to be exactly the same, then we agree the issue can then go down only to the repetitions, since these can be different in the requirements for timing measurements and PRS-RSRP which are still under discussion, to ensure that PRS-RSRP and the timing measurements are based on the same set of PRS instances.

	Intel
	Support Option 1. The different requirements for PRS RSRP with RSTD are the accuracy requirements. (e.g. the low repetition for RSRP).

	OPPO
	Support option 1. The key determinant of DL-TDOA performance is RSTD and PRS-RSRP is used as weight factor.  Even if the N_sample for PRS-RSRP is larger than N_sample=4 for RSTD, the accuracy of PRS-RSRP by 4 samples will not degrade too much.



Issue 1-6-2: Scenario 2: UE being configured to do both DL-TDOA and DL-AoD
· Proposals
· Option 1 (CATT, vivo, QC, HW)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2 (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)
· 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 (configured without RSTD): the RSTD measurement continues over the entire PRS-RSRP measurement period
· If the UE is configured with TDOA without PRS-RSRP, regardless of whether it is configured with AoD or not, there is no impact on UE behaviour.
· Recommended WF
· Further discuss 
· It is noted that in this scenario PRS resources for RSTD and PRS-RSRP are independently configured for different positioning methods. 
	Company
	Comments 

	Huawei
	We support option 1.  
In this scenario, PRS resources for RSTD and PRS-RSRP are independently configured for different positioning methods, so we do not see the point why the RSTD used for DL-TDOA should continue (which lead to an extra delay in reporting) due to PRS-RSRP measurement used for DL-AoD.
On option 3, it is possible that UE is configured with both RSTD and PRS-RSRP measurement (PRS-RSRP1) for DL-TDOA, and is also configured with PRS-RSRP for DL-AoD (PRS-PRSR2). The two PRS-RSRP measurements are independent, and UE should report PRS-RSRP separately for DL-TDOA and DL-AoD. PRS-RSRP1 is discussed in Issue 1-6-1, and PRS-RSRP2 should not impact RSTD or PRS-RSRP1 measurement.

	Vivo
	We support Option 1. For scenario 2, the PRS resources for RSTD measurement and PRS-RSRP measurement should be different. Even if the PRS resources for RSTD and PRS-RSRP measurement are overlapping, it should be taken as different measurements as it is configured for different purpose. So, RSTD measurement should not be impacted by PRS-RSRP measurement.

	Qualcomm
	We support option 1.
In this scenario we have two independent positioning methods. The assistance data could be completely different. Therefore, the measurement periods associated with DL-TDOA and DL-AoD could be completely different.
If we’re talking about the PRS-RSRP reported with RSTD for DL-TDOA then we’re back to scenario 1. We need not discuss that case here.

	CATT
	Option 1. The RSTD and PRS RSRP are configured and reported independently. 

	Ericsson
	We  agree that for different methods, it’s different. Our proposal is to address the case for measurements within the same method. We agree that there was no need to split this issue into two scenarios.

	Intel
	Support Option 1. 

	OPPO
	Support option 1. The PRS resources for DL-TDOA and DL-AoD can be different.



Sub-topic 1-7: Clarification in UE behaviour at HO
Issue 1-7-1: Clarification in UE behaviour at HO
· Proposals
· Option 1 (Ericsson)
· Clarify in section 9.9.2.5 of TS 38.133: 
· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
· Recommended WF
· Can Proposal 1 be agreed?
	Company
	Comments 

	Huawei
	We understand the issue has already been concluded, with the following requirements defined in clause 9.9.2.5 of 38.133.  
If handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements. The UE shall also meet the RSTD measurement requirements in this clause and measurement accuracy requirements in clause 10.1.23. However, in this case the RSTD measurement period  shall be as follows:
	

	vivo
	The clarification is fine with us.

	Qualcomm
	We agree that the RSTD measurement requirements when HO occurs during the measurement are already clearly specified in 38.133 clause 9.9.2.5.

	CATT
	There is no need to have clarification. 

	Ericsson
	We want to clarify “intra- and inter-frequency”, because in LTE we had different applicable requirements for the two cases.

	Intel
	No strong preference. But in our understanding, if the inter-RAT HO (beside intra/inter-frequency HO) happened, we need not any NR RSTD measurement in other RATs. 

	OPPO
	We can support the clarification.



Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2100438
R4-2100468
(CATT)
	Huawei: since all CRs are overlapping, we suggest to work on the technical issue first, and the conclusions can be captured in one CR.

	
	Ericsson: Ok to discuss the CRs in the 2nd round, focus on technical issue in the 1st round

	
	vivo: Agree with Huawei that we focus on addressing technical issues.

	
	Qualcomm: Agree to focus first on resolving the open issues. 

	
	Intel: OK to focus on the technical issues in 1st round.

	R4-2101779
R4-2101780
(vivo)
	

	
	

	
	

	R4-2102298
R4-2102299
(QC)
	

	
	

	
	

	R4-2102540
R4-2102541
(Ericsson)
	

	
	

	
	

	R4-2102759
R4-2102760
(HW)
	

	
	

	
	



Summary for 1st round 
Open issues 
	Sub-topic#1
	Issue 1-1-1: Consideration on PRS resource muting
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options (from GTW):
· Option 1a (HW, OPPO, vivo)
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
· where  is X * dl-prs-MutingBitRepetitionFactor, and X is the size of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1b (QC, Intel)
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
· where  is X * dl-prs-MutingBitRepetitionFactor, and X is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 1c (Intel)
· X is the maximum number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2 (E///, CATT): LTE approach
· Option 3 (Intel): Do not define requirements for the case of PRS resource muting in Rel-16
Recommendations for 2nd round:
Discuss further whether and how to account for muting in measurement period requirements.

	
	Issue 1-1-2: Consideration on different resource periodicities
GTW agreements:
· Use the least common multiple of PRS periodicities among all PRS resources in the PFL 
· FFS: whether only the PRS resources or resource sets configured within the MGs should be considered
Candidate options:
Recommendations for 2nd round:
Discuss further the FFS point: whether only the PRS resources or resource sets configured within the MGs should be considered.

	
	Issue 1-1-3: Order for steps to derive 
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options:
· Option 1 (OPPO, HW, QC)
· The applying order to scale the PRS periodicity should be
· A): The PRS periodicity indicated by “NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16”
· B): Scale the PRS periodicity based on inter-period muting pattern 
· C): Derive the frequency layer specific periodicity () if multiple periodicities are configured in this layer 
· D): Derive the available periodicity within MGs ()
· E): Derive the effective periodicity based on PRS processing time ()
· Option 2 (vivo, Ericsson, Intel)
· No clear need to agree on the order of steps.
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to clarify how the order of steps will impact the requirements.

	Sub-topic#2
	Issue 1-2-1: Consideration on different resource offsets in measurement period
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options:
· Option 1 (HW)
· RSTD measurement period of a single PRS frequency layer is extended by T ms if different PRS resources on the PRS frequency layer have different offsets after muting.
· Option 2 (QC, Intel)
· redefine   as  =  +   (currently  =  + )
· Option 3 (vivo, Ericsson)
· No change is needed due to different offsets.
· Option 4 (OPPO)
· Avoid PRS configuration with different resource offsets on the same PFL
Recommendations for 2nd round:
Discuss further.

	Sub-topic#3
	Issue 1-3-1: Definition of parameter 
GTW agreements:
· Refer to clause 5.1.6.5 of 38.214 for calculation of Lprs.
· Further clarify the description and notations of Lprs in 38.133 (e.g. account PRS resources within MGs; clarify period of time over which Lprs is counted)
Candidate options:
Recommendations for 2nd round:
Discuss how to further clarify the description and notations of Lprs in 38.133 (e.g. account PRS resources within MGs; clarify period of time over which Lprs is counted)

	
	Issue 1-3-2: Type 1 v.s. Type 2 in calculation of  
Tentative agreements:
The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}
Based on 1st round comments, above seems to be agreeable to everyone.
Candidate options:
Recommendations for 2nd round:
No further discussion. Issue closed.

	Sub-topic#4
	Issue 1-4-1: Basic principle (sum approach v.s. max approach)
GTW agreements:
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
· FFS how to capture the equations in the specifications
· Option 1A: 
· 
· 
· Note:  is already defined in the specification
· Option 1B
· TRSTD, Total = 
· Note:  needs to be removed from the specification
Candidate options:
Recommendations for 2nd round:
Discuss further between option 1A and 1B.

	
	Issue 1-4-2: PRS frequency layer and SSB frequency layer
Tentative agreements:
No tentative agreement in 1st round.
Majority view is option 1.
Candidate options:
· Option 1 (vivo, QC, HW, CATT, Intel, OPPO)
· PRS frequency layer and SSB frequency layer are always handled as separated frequency layers 
· Option 1 (Ericsson)
· if there is MG with SSB falling into it, the RRM measurements and PRS measurements can be performed in the same MG
Recommendations for 2nd round:
Discuss further.

	Sub-topic#5
	Issue 1-5-1: Measurement period of multiple PLFs in non-overlapping case
Tentative agreements:
No tentative agreement in 1st round.
Majority view is option 1.
Candidate options:
· Option 1 (CATT, vivo, QC, HW, Intel, OPPO): 
· Requirement of non-overlapping case should be the same as for overlapping case, i.e. sum approach
· Option 2 (Ericsson)
· RAN4 agrees that the current measurement period in TS 38.133 is over-defined for the non-overlapping case – it is unnecessarily scaled to account for the overlap which does not exist and thus too long
· Measurement period for the non-overlapping case shall be
TRSTD, Total = maxi (TRSTD,i), where
the measurement period starts with the first MG and it is the same for all frequencies (agreement from RAN4#96-e). Hence, the time to the last sample across all frequencies will correctly determine TRSTD, Total, regardless of the order the frequencies are measured
Recommendations for 2nd round:
Discuss further.

	Sub-topic#6
	Issue 1-6-1: Scenario 1: UE being configured to do DL-TDOA only
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (CATT, Intel, vivo, QC, HW, OPPO)
· 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
Recommendations for 2nd round:
Discuss further.
Companies are encouraged to comment on whether we still need to discuss this issue given that the Nsample is defined same for RSTD and PRS-RSRP.

	
	Issue 1-6-2: Scenario 2: UE being configured to do both DL-TDOA and DL-AoD
Tentative agreements:
No tentative agreement in 1st round.
Based on the discussions, it seems it is the common understanding among companies that RSTD measurement period is not impacted by the PRS-RSRP measurement configured for other positioning methods, but one question to be clarified is whether this is conditioned on that PRS-RSRP is not configured for TDOA. Therefore the question for 2nd round is re-formulated.
Candidate options:
· Option 1 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for other positioning methods, no matter if PRS-RSRP is configured for TDOA or not.
· Option 2 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for other positioning methods, provided PRS-RSRP is not configured for TDOA
Recommendations for 2nd round:
Discuss further option 1 and option 2 above.

	Sub-topic#7
	Issue 1-7-1: Clarification in UE behaviour at HO
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (Ericsson, vivo, OPPO)
· Clarify in section 9.9.2.5 of TS 38.133: 
· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
· Option 2 (HW, QC, CATT)
· the RSTD measurement requirements when HO occurs during the measurement are already clearly specified in 38.133 clause 9.9.2.5
Recommendations for 2nd round:
Discuss further.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 1-1-1: Consideration on PRS resource muting
Candidate options (from GTW):
· Option 1a (HW, OPPO, vivo)
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
· where  is X * dl-prs-MutingBitRepetitionFactor, and X is the size of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1b (QC, Intel)
· If muting option 1 is applied, the periodicity of a PRS resource is scaled by 
· where  is X * dl-prs-MutingBitRepetitionFactor, and X is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 1c (Intel)
· X is the maximum number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2 (E///, CATT): LTE approach
· Option 3 (Intel): Do not define requirements for the case of PRS resource muting in Rel-16
Recommendations for 2nd round:
Discuss further whether and how to account for muting in measurement period requirements.
	Company
	Comments 

	Qualcomm
	In our view, options 1a and 1b are potentially viable options if RAN4 wants to account for the effect type 1 muting on PRS measurement period requirements. The difference is that option 1b aims for a tighter requirement. It was pointed out by some companies that option 1b has some issues. We’d like some time to confirm and, if so, we would support option 1a.
Option 1c is not sufficient because it does not account for dl-prs-MutingBitRepetitionFactor for type 1 muting. e.g. if the muting pattern is equal to 01 and dl-prs-MutingBitRepetitionFactor = 4, then it means that four consecutive periods of all the PRS resources in that PRS resource set are muted. In this case option 1c would say N_muting = 1, which would be the same as no muting!
Option 2 should be clarified and companies should be given more time to evaluate it since it was newly introduced during GTW. 
Part of the challenge here is that there are many possible PFL configurations that need to be covered and admittedly options 1a and 1b may overestimate the measurement period in some of those cases.
We think RAN4 still has some time to try to address this issue instead of giving up completely (option 3). 

	vivo
	If TRPs on one frequency layer have different muting patterns, it allows UE to measure all TRPs on the frequency layer with option 1a. That’s why we support option 1a. This cannot be addressed by other options.
It may look like very long measurement period with option 1a. However, in the end it depends on NW configuration what the actual measurement delay would be. If small size of the muting gap pattern and/or small repetitions are configured, the measurement period can be reduced largely.

	OPPO
	Support option 1a. Muting option 1 should be considered, otherwise the application of R-16 positioning will be very limited.  Some issues are observed for option 1b in the last meeting and option 1c has the same problem.  

	Huawei
	We are fine option 1a and option 3.

	Intel
	Regarding to the timeline, we prefer no any specific requirements for the muting scenario. And theoretically  the performance of RSTD measurement in case of muting case is better than that of non-muting case. RAN4 can consider the worst cases as requirements. 

	CATT
	Prefer option 4. As we commented in first round, option 1a will results in much long period and option 1b can only applied for certain muting pattern. Since we have already considered so many parameters as scaling factor which has caused long measurement period, we suggest not to define the requirements for muting case in R16.  



Issue 1-1-2: Consideration on different resource periodicities
GTW agreements:
· Use the least common multiple of PRS periodicities among all PRS resources in the PFL 
· FFS: whether only the PRS resources or resource sets configured within the MGs should be considered
Candidate options:
Recommendations for 2nd round:
Discuss further the FFS point: whether only the PRS resources or resource sets configured within the MGs should be considered.
	Company
	Comments 

	Qualcomm
	We suggest postponing the FFS until the next meeting. In our view it would be an optimization of the measurement period requirement.

	vivo
	For the FFS part, it is not clear to us. It should be addressed in  if Tprs,i is replaced with the least common multiple of PRS periodicities among all PRS resources in the PFL. It also implied by steps in Issue 1-1-3.

	OPPO
	The FFS part, in our understanding, is to exclude the PRS resources with all the PRS instances outside MGL due to inappropriate time offset. For example, the offset of MG is 0ms, MGL=6ms, the time offset of PRS resource is 8ms, then such PRS resource should not be accounted. This cannot be addressed by . We would like to check whether such scenario should be considered. And we are also open to see other scenarios or different understanding, and come back to this issue in the next meeting.

	Huawei
	We support to only consider only the PRS resources or resource sets configured within the MGs, but a better wording would be, as suggested by Ericsson, only PRS resources with at least some instances contained within MG.
To vivo, in our underrating, the LCM in deriving Tavailable can address common periodicity between PRS resource and MG, but the FFS point is addressing common offset.
We are also fine to come back next meeting.

	Intel
	In my understanding, this FFS is try to resolve the problem when PRS resource are not fully contained within a MG. 



Issue 1-1-3: Order for steps to derive 
Candidate options:
· Option 1 (OPPO, HW, QC)
· The applying order to scale the PRS periodicity should be
· A): The PRS periodicity indicated by “NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16”
· B): Scale the PRS periodicity based on inter-period muting pattern 
· C): Derive the frequency layer specific periodicity () if multiple periodicities are configured in this layer 
· D): Derive the available periodicity within MGs ()
· E): Derive the effective periodicity based on PRS processing time ()
· Option 2 (vivo, Ericsson, Intel)
· No clear need to agree on the order of steps.
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to clarify how the order of steps will impact the requirements.
	Company
	Comments 

	Qualcomm
	What matters is the definition of  since that will feed into the calculation of the measurement period. Option 1 simply offers a sequence of steps that can be followed to calculate   It is generic in the sense that there could be variants in how some of the steps are calculated. For instance, in step B different scaling factors could be applied to account for type 1 muting (e.g. options 1a and 1b in issue 1-1_1). There is no claim that this is the only valid sequence of steps to calculate  . 

	vivo
	We still don’t see the necessity to agree on the steps. It can be concluded as common understanding how these periodicities in the requirements are derived.

	OPPO
	One purpose of the order is to clarify how to derive the effective periodicity, which will be used in the requirement. Compared with the description in current spec, muting pattern is newly introduced in step B. Since there are four scaling factors, it is better to reach a consensus on the order, for example “B)muting pattern, C)multiple periodicities, D) MGRP, E) UE processing time” or others. And then we can discuss how to capture it in the spec, for example, explicit method or implicit method by Tprs definition. Either way is acceptable for us.
Besides, the order is beneficial to the discussion of periodicity-related issues, such as CSSF and long-periodicity PRS criteria. With such order, we can have clear and common understanding on each notation. 

	Huawei
	Technically we agree option 1, but we also agree with QC that what matters is the definition of . Therefore, we suggest to not further discuss this issue but focus on how to update  , i.e. Issue 1-1-1 and Issue 1-1-2.

	Intel
	Even when we defining the requirements some assumption on UE measurement order can be taken, But UE need  not strictly follow such orders. It is completely an implementation issue. 

	CATT
	In our understanding, this has been implied from the equation of measurement period, there is no need to define specifically. 



Issue 1-2-1: Consideration on different resource offsets in measurement period
Candidate options:
· Option 1 (HW)
· RSTD measurement period of a single PRS frequency layer is extended by T ms if different PRS resources on the PRS frequency layer have different offsets after muting.
· Option 2 (QC, Intel)
· redefine   as  =  +   (currently  =  + )
· Option 3 (vivo, Ericsson)
· No change is needed due to different offsets.
· Option 4 (OPPO)
· Avoid PRS configuration with different resource offsets on the same PFL
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	We believe Huawei raised a valid point and we support option 2. Companies may need more time to evaluate.

	vivo
	We are open to further look into this in the next meeting.

	OPPO
	In our understanding, either option 1 or option 2 can address this issue. We prefer further discuss this issue in the next meeting.

	Huawei
	We can come back next meeting.

	Intel
	We support Option 2. 

	CATT
	Need further check. 



Issue 1-3-1: Definition of parameter 
GTW agreements:
· Refer to clause 5.1.6.5 of 38.214 for calculation of Lprs.
· Further clarify the description and notations of Lprs in 38.133 (e.g. account PRS resources within MGs; clarify period of time over which Lprs is counted)
Candidate options:
Recommendations for 2nd round:
Discuss how to further clarify the description and notations of Lprs in 38.133 (e.g. account PRS resources within MGs; clarify period of time over which Lprs is counted)
	Company
	Comments 

	Qualcomm
	We suggest that the aspects mentioned in the second point of the agreement be clarified in the next meeting.

	vivo
	The description of Lprs can be as below in our view.
Lprs is the time duration of available number of PRS symbols or number of slots depending on the type that UE used to report {N, T} as specified in clause 5.1.6.5 of 38.214, during time duration T.
T can be further studied. It can be  or   .  FFS If muting option 1 and repetitions should be further considered for the time duration T.

	Huawei
	We also support to come back next meeting. In addition, we think the muting and repetition raised by vivo are valid points and should also be discussed. 

	Intel
	Can be FFS in next meeting with some joint issues together. 

	CATT
	In our understanding, Lprs should be the time duration of PRS resources in time period 



Issue 1-4-1: Basic principle (sum approach v.s. max approach)
GTW agreements:
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
· FFS how to capture the equations in the specifications
· Option 1A: 
· 
· 
· Note:  is already defined in the specification
· Option 1B
· TRSTD, Total = 
· Note:  needs to be removed from the specification
Candidate options:
Recommendations for 2nd round:
Discuss further between option 1A and 1B.
	Company
	Comments 

	Qualcomm
	The motivation behind option 1B seems to be the desire to remove the variable  from the specification. We are wondering if this due to a concern that readers may misinterpret the specification and think that each individual   is a separate requirement on the UE. In our view, the requirement is that the measurement period should not exceed . If needed, this point could be clarified further in the specification and this issue can be closed.

	vivo
	Since single PRS frequency layer is used for CCSF calculation, it would be better that  is kept.

	Huawei
	Both options are fine for us.
We agree with QC that the measurement period is . Another approach is to keep  but clarify that it is the measurement period of PRS frequency layer i when no other PRS frequency layer is measured.
Since it is mainly a clarification issue, we do not have strong view.

	Intel
	Actually  is the intermediate paramter to define the requirements clearly. According to our analysis the total numeric requirements eventally are almost same. To save the standardization works, keep the current defintion (Option 1A) is preferable. 
But anyway  we are fine to check the relevent CR direclty if time allowed.

	CATT
	Prefer to keep the current format. 



Issue 1-4-2: PRS frequency layer and SSB frequency layer
Candidate options:
· Option 1 (vivo, QC, HW, CATT, Intel, OPPO)
· PRS frequency layer and SSB frequency layer are always handled as separated frequency layers 
· Option 1 (Ericsson)
· if there is MG with SSB falling into it, the RRM measurements and PRS measurements can be performed in the same MG
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	vivo
	Support option 1

	Huawei
	Option 1. 

	Intel
	Support Option 1

	CATT
	Prefer option 1. 



Issue 1-5-1: Measurement period of multiple PLFs in non-overlapping case
Candidate options:
· Option 1 (CATT, vivo, QC, HW, Intel, OPPO): 
· Requirement of non-overlapping case should be the same as for overlapping case, i.e. sum approach
· Option 2 (Ericsson)
· RAN4 agrees that the current measurement period in TS 38.133 is over-defined for the non-overlapping case – it is unnecessarily scaled to account for the overlap which does not exist and thus too long
· Measurement period for the non-overlapping case shall be
TRSTD, Total = maxi (TRSTD,i), where
the measurement period starts with the first MG and it is the same for all frequencies (agreement from RAN4#96-e). Hence, the time to the last sample across all frequencies will correctly determine TRSTD, Total, regardless of the order the frequencies are measured
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	vivo
	Support option 1

	Huawei
	Option 1. 

	Intel
	Option 1. We can define the requirements base on the overlapping scenario to minimize the too many requirements and testing cases. 

	CATT
	Prefer option 1. 



Issue 1-6-1: Scenario 1: UE being configured to do DL-TDOA only
Candidate options:
· Option 1 (CATT, Intel, vivo, QC, HW, OPPO)
· 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
Recommendations for 2nd round:
Discuss further.
Companies are encouraged to comment on whether we still need to discuss this issue given that the Nsample is defined same for RSTD and PRS-RSRP.
	Company
	Comments 

	Qualcomm
	In the first round we asked the supporters of option 2 the following question: how can the measurement periods be different in this scenario? Ericsson responded that “N_sample is still in square brackets” and they also mentioned that number of repetitions could potentially be different for timing measurements and RSRP.
Yes, N_sample is still in square brackets in 38.133 section 9.9.2.5 but there is only one number. There is no mention of two different numbers, one for RSTD measured by itself and another one for RSTD measured with RSRP.
Regarding the number of PRS resource repetitions, that would be specified in the assistance data. Our understanding is that the UE should measure all the PRS resources in the assistance data, including all repetitions, within its measurement (accounting for the configured MG) and processing capabilities. We don’t recall any discussion about the UE having latitude to decide which PRS resources it would measure for any other reasons.
If Nokia’s concerns are similar to Ericsson’s then perhaps at the very least we can reformulate this issue around the questions surrounding N_sample and number of repetitions. 

	vivo
	Support option 1

	Huawei
	Option 1. 
We suggest to not further discuss this issue unless N_sample is defined differently for RSTD and PRS-RSRP, which would be a separate discussion but no company has discussed it so far.

	Intel
	Additionally we also use the higher SINR condition to define RSRP requirements. That is the measurement requirements of RSTD and  RSRP can be independent. 
We agree with HW. We need not further discussion on this because of too many repeated discussions on this. 

	CATT
	Prefer option 1. 



Issue 1-6-2: Scenario 2: UE being configured to do both DL-TDOA and DL-AoD
Based on the discussions, it seems it is the common understanding among companies that RSTD measurement period is not impacted by the PRS-RSRP measurement configured for other positioning methods, but one question to be clarified is whether this is conditioned on that PRS-RSRP is not configured for TDOA. Therefore the question for 2nd round is re-formulated.
Candidate options:
· Option 1 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for other positioning methods, no matter if PRS-RSRP is configured for TDOA or not.
· Option 2 
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for other positioning methods, provided PRS-RSRP is not configured for TDOA
Recommendations for 2nd round:
Discuss further option 1 and option 2 above.
	Company
	Comments 

	Qualcomm
	Based on the first-round comments, all companies agreed that the measurement periods associated with DL-TDOA and DL-AoD can be different. We believe this issue should be closed and the discussion should focus on scenario 1 (issue 1-6-1).

	vivo
	If option 1 of Issue 1-6-1 is agreeable, then this discussion is not needed.

	Huawei
	Option 1.
If we understand Ericsson comments correctly, the concerned scenario is that UE is configured with DL-TDOA with both RSTD and PRS-RSRP (denoted as PRS-RSRP1) and DL-AoD with PRP-RSRP (denoted as PRS-RSRP2). 
With option 1, our view is that RSTD measurement is not impacted by PRS-RSRP2, no matter if PRS-RSRP1 is configured or not. 
On the other hand, Option 2 means that RSTD measurement is not impacted by PRS-RSRP2only when PRS-RSRP1 is not configured.

	CATT
	Option 1. 



Issue 1-7-1: Clarification in UE behaviour at HO
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (Ericsson, vivo, OPPO)
· Clarify in section 9.9.2.5 of TS 38.133: 
· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
· Option 2 (HW, QC, CATT)
· the RSTD measurement requirements when HO occurs during the measurement are already clearly specified in 38.133 clause 9.9.2.5
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Huawei
	Option 1 is also fine.

	Intel
	We support Option 2. In current spec, HO type can be intra/inter-frequency only because in Rel16 NR positioning can’t support MR-DC  or other inter-RAT case. 

	CATT
	Option 2. We have already has requirements for HO, there is no need to have this clarification. 



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103577
	WF on UE PRS measurement requirements
No further agreement in 2nd round. Open issues and possible options are captured in the WF



Topic #2: Other issues
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2101529
	OPPO
	Proposal 1: As for counting the number of actually available MGs for short-periodicity PRS layer i (the denominator of Ri), the candidate MG #j should be excluded under the following conditions:
· Case-1: when MG #j is within the processing time of any long-periodicity PRS in another MG #j-n, as illustrated in Figure 1, or
· Case-2: when any long-periodicity PRS in another MG #j+n is within the processing time of PRS layer i in MG #j, as illustrated in Figure 2, or 
· Case-3: when MG #j contains any long-periodicity PRS, which is already captured in the spec above

Proposal 4: Further discuss whether CSSF should be calculated based on  or .
Proposal 5:  could be used as the condition of long-periodicity PRS.
Proposal 6: Support option 1~3 for Applicability conditions related to measurement capability.


	R4-2101778
	Vivo
	Proposal 1: The condition of long periodicity PRS measurement is based on option 1b, i.e., the long periodicity of PRS measurement is max(Tprs * X * dl-prs-MutingBitRepetitionFactor) >=320ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 2: Only one short periodicity PRS frequency layer would compete for MG with other gap-based RRM measurements at a time.
Proposal 3: For a position frequency layer,  is calculated based on the maximum periodicity across all the PRS resources on the frequency layer and muting option 1 is taking into account.
Proposal 6: The PRS measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length.


	R4-2101785
	Vivo
	CR

	R4-2101776
	Vivo
	Proposal 3: Selection of the one PRS frequency layer for measurement is up to UE implementation.


	R4-2102292
	Qualcomm Incorporated
	Proposal 1: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N.
Proposal 2: The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length.
Proposal 3: The measurement requirements do not apply to any instance of a PRS resource that cannot be measured and processed in its entirety due to limitations imposed by either the UE PRS processing capability {N, T} or the configured measurement gap pattern.
Proposal 4: The long periodicity condition for PRS measurements should be  where  is the PRS resource set index within a PFL, ,  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 5: For PFLs that do not satisfy the long periodicity condition, CSSF would be calculated by counting only one PFL at a time.
Proposal 6: For RRM frequency layers, N intermediate CSSF values would be calculated, when N is the number of PFLs and each intermediate CSSF value accounts for only one of the PFLs. FFS: The CSSF value for a RRM frequency layer could be the highest among the N intermediate CSSF values or chosen depending on with PFL is being processed at the time.

	R4-2102766
	Huawei, HiSilicon
	Proposal 1: The measurement requirements do not apply for a PRS resource if 
· the time span of the PRS resource instance is greater than UE reported capability N, or 
· the time span of a DL PRS resource instance is greater than the configured measurement gap length, or 
· the PRS resource is across two sampling duration of N within duration Lprs
Proposal 2: Remove MG pattern #25 as an applicable pattern for LTE measurement.
Proposal 3: When MG pattern #24 is used for LTE measurement, the measurement window is defined as the first 5ms after the RF re-tuning time.


	R4-2102767
	Huawei, HiSilicon
	CR

	R4-2102769
	Huawei, HiSilicon
	CR

	R4-2102548
	Ericsson
	CR



Open issues summary
Sub-topic 2-1 CSSF
Issue 2-1-1: Periodicity of a PFL for CSSF calculation
· Proposals
· Option 1 (OPPO) 
· Further discuss whether CSSF should be calculated based on  or 
· Option 2 (vivo) 
· For a position frequency layer,  is calculated based on the maximum periodicity across all the PRS resources on the frequency layer and muting option 1 is taking into account.
· Option 3 (HW)
· CSSF should be defined on per MG occasion basis, i.e. a PRS frequency layer is counted as candidate for a MG occasion if at least one PRS resource occasion is fully covered by the MGL excluding RF switching time.
· Option 4 (Ericsson)
· Same as NR Rel-15
· Recommended WF
· Further discuss
· The issue is about whether a PFL specific periodicity is needed for CSSF calculation, and if so, what is the periodicity. It is noted that definition of long periodicity measurement is handled in Issue 2-1-2, so proponents of option 1 and option 2 are encouraged to clarify if PFL specific periodicity is used for defining long periodicity measurement, or is it used for something else in CSSF calculation.
	Company
	Comments 

	Huawei
	We support option 3.  
Since different PRS resources on a PFL could have different periodicities and offsets, we do not think a single pair of {periodicity, offset} can represent all PRS resources of the PFL. We suggest to use the Rel-15 CSSF approach, i.e. a frequency layer is considered as a candidate for a MG occasion if at least one PRS resource occasion is covered by the MGL. 
Otherwise, RAN4 will need to discuss which PRS resource occasions the UE should measure and which the UE should not. We think this selection (of PRS resource occasions for measurement) can be left to UE implementation.

	vivo
	In our understanding the periodicity of a PRS frequency layer in this context is used to differentiate long periodicity or short periodicity PRS measurement. The CCSF for long periodicity is 1 and measurement on the PRS frequency layer is always prioritized. The CCSF for short periodicity PRS measurement is depending on configuration of other RRM measurement objects since measurment gap needs to be competed among one frequency layer of PRS measurement and all frequency layers of RRM measurements. Otherwise the periodicity of a PRS frequency layer should be the maximum PRS periodicity in the PRS frequency layer.

	Qualcomm
	As we proposed in R4-2102292, PFLs that do not meet the long periodicity condition should compete for measurement gaps with RRM measurements. CSSF would be computed using the per gap approach but counting only one PFL layer at a time.

	Ericsson
	Option 4.

	Intel
	We support Option 3. This is also aligned with the current requirements for RSTD measurement (subtopic 1-4)

	OPPO
	Generally, we agree with per-MG approach. The motivation of option 1 is to discuss which kind of PRS instance should be used for CSSF calculation. For example, in the following figure, only PRS resource #1 is within MG #1 and PRS resource #2 is not, shall PRS in MG #1 be used for CSSF calculation? 





Issue 2-1-2: Definition of long periodicity measurement 
· Proposals
· Option 1a (OPPO)
·  
· Option 1b (HW)
·  > 160ms
· Option 1c (vivo)
· max(Tprs * X * dl-prs-MutingBitRepetitionFactor) >=320ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1d (QC)
·  where  is the PRS resource set index within a PFL, ,  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2 (Ericsson) 
	PRS periodicity (ms)
	DL-PRS-MutingPattern configuration

	>160
	With or without muting

	160
	With muting



· Recommended WF
· Further discuss 
· Companies are encouraged to take into account Sub-topic 1-1
	Company
	Comments 

	Huawei
	We can support option 1a, which is more accurate than the other options. 
We understand that Tavailable,i in option 1a is the outcome from step C in Issue 1-1-3. 

	vivo
	Option 1c should be updated to below by considering all configurable PRS periodicities.
· max(Tprs * X * dl-prs-MutingBitRepetitionFactor) >160ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
We think the muting option 1 should be considered in the definition of long periodicity PRS measurement. Option 1c and option 1d are similar except the part of how to count muting pattern that is also discussed in issue 1-1-1.
[bookmark: _Hlk42597774]With updated option 1c, long periodicity of PRS measurement can be defined as an NR PRS measurement for positioning with periodicity Tprs>160ms if mutingOption1 is not configured, or with periodicity Tprs-muting >160ms if mutingOption1 is configured, where Tprs-muting = Tprs * X * dl-prs-MutingBitRepetitionFactor and X is the size of NR-MutingPattern-r16 configured in DL-PRS-MutingOption1-r16.

	Qualcomm
	In option 1a, we understand that T_available,i is the result of step D in issue 1-1-3. i.e. it takes into account the MGRP. It seems reasonable that the MG pattern should be taken into account when evaluating the long periodicity condition. It may be that none of the options above is quite right.
In our view, if a PRS resource set has resources that can be measured in at most one gap in a period of 160 ms then it could be considered a long periodicity measurement. The corresponding expression for long periodicity would be:
max_{over all k in PFL i} LCM( MGRP_i, T_PRS, muting (k) ) >= 160 ms, where k is the PRS resource set index in PFL i.
Also, in light of the discussion under issues 1-1-2 and 1-3-1,one relevant question here is whether to count only PRS resources that have at least some instances contained within the MG for the purpose of evaluating the long periodicity condition. i.e. some PRS resource sets would be excluded from the expression above if none of the resources are contained within the MG pattern.
Further discussion is welcome.

	CATT
	Fine with option 1a. The definition of long period should be based on the period of available PRS. 

	Ericsson
	Option 2

	Intel
	We can follow the conclusion of issue 1-1-1.

	OPPO
	Support option 1a, which is the scaling periodicity after step D in issue 1-1-3. 



Issue 2-1-3: Selection of one PFL in CSSF calculation 
· Proposals
· Option 1 (vivo)
· Only one short periodicity PRS frequency layer would compete for MG with other gap-based RRM measurements at a time
· Selection of the one PRS frequency layer for measurement is up to UE implementation
· Option 2 (QC)
· For PFLs that do not satisfy the long periodicity condition, CSSF would be calculated by counting only one PFL at a time.
· For RRM frequency layers, N intermediate CSSF values would be calculated, when N is the number of PFLs and each intermediate CSSF value accounts for only one of the PFLs. FFS: The CSSF value for a RRM frequency layer could be the highest among the N intermediate CSSF values or chosen depending on with PFL is being processed at the time.
· Option 3 (HW)
· CSSF should be defined on per MG occasion basis, i.e. a PRS frequency layer is counted as candidate for a MG occasion if at least one PRS resource occasion is fully covered by the MGL excluding RF switching time.
· Count only a single PLF for each MG occasion.
· Option 4 (Ericsson)
·  All PRS frequency layers are counted, following Rel-15 NR approach.
· Recommended WF
· Further discuss 
	Company
	Comments 

	Huawei
	We support option 3.
Option 1~3 are counting only a single PFL in CSSF, while option 4 is counting all. This depends on the outcome of Issue 1-4-1. Since we support option 1 in Issue 1-4-1, we do not agree with option 4.
Technically, we prefer to NOT impose restriction on UE implementation regarding which PFL to measure for a particular MG occasion. This means a PLF is counted as candidate for a MG occasion if there is a PRS resource occasion on that PLF overlapping with the MGL. There could be multiple PFLs as candidates for a MG occasion, but only a single PFL is counted in Minter,i,j. Which one PFL is counted does not impact the value of Minter,i,j, and thus not the CSSF.

	vivo
	If sum-based approach is used to define measurement period requirements, the UE is allowed to measure all PRS frequency layers in sequential. The UE can also do the measurement in an optimized way depending on configuration of PRS frequency layer. Thus, the CCSF for PRS frequency layer and RRM frequency layer should be decided based on UE implementation.
Option 2 is similar to option 1. The CCSF could be different for different PRS frequency layer measurement. We think it is not necessary to select highest CCSF to define the requirements. It should be up to UE implementation.
Option 3 is not clear to us. The CCSF is calculated based on measurement gaps and PRS/RRM resources available in the gap during 160ms. There could be multiple measurement gaps with 160ms. It is different from legacy CCSF calculation if only one measurement gap occasion is considered to calculate CCSF.

	Qualcomm
	Options 1, 2 and 3 have a lot in common. They all agree that one PFL at a time should be counted when calculating CCSF. As we mentioned under issue 2-1-1, we agree that CSSF would be calculated using the per gap approach. However, the resulting CSSF values may be different depending on which PFL is being measured. That is what the second bullet point under option 2 is aiming to address. It can be FFS.
We support options 1, 2 and 3. They are not mutually exclusive.

	Ericsson
	Option 4.

	Intel
	Support Option 3. At least in order to simplify the measurement requirements for PRS, only 1 PLF can be counted into CSSF.

	OPPO
	This issue is related to the CSSF definition and should be discussed along with issue 1-4-1. If all PRS layers are counted, it is unnecessary to discuss how to select one PFL in CSSF calculation.



Issue 2-1-4: number of available MGs for short-periodicity PRS layer i (parameter Ri in CSSF)
· Proposals
· Option 1 (OPPO) 
· As for counting the number of actually available MGs for short-periodicity PRS layer i (the denominator of Ri), the candidate MG #j should be excluded under the following conditions:
· Case-1: when MG #j is within the processing time of any long-periodicity PRS in another MG #j-n, as illustrated in Figure 1, or
· Case-2: when any long-periodicity PRS in another MG #j+n is within the processing time of PRS layer i in MG #j, as illustrated in Figure 2, or 
· Case-3: when MG #j contains any long-periodicity PRS, which is already captured in the spec above
· Option 2: TBA
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We need more time to check on this issue.
Currently, we understand the issue may be specific for option 2 in Issue 1-4-1, and if we follow option 1 (as we are supporting), since the multiple PLFs can be measured in sequential manner, we only need to exclude the MG occasions that are used for long-periodicity PFL (Case 3 in option 1), but not those taken by another PFL (Case 1) or those to be taken (Case 2).

	vivo
	We prefer to use legacy definition of candidate MG for PRS/RRM measurement. We are also open for further discussion.

	Qualcomm
	We also would like more time to evaluate this proposal. FFS.

	Ericsson
	The requirements are getting to complicated, too different from the legacy, unnecessary.

	Intel
	Can be FFS in the maintenance stage . But the too complicated definition shall be avoided especially considering the  

	OPPO
	If long-periodicity PRS and short-periodicity PRS layers are processed in sequential manner, all the three MG occasions, including the legacy one, are unnecessary. Then the current Ri for short-periodicity PRS should be modified. And we should discuss further whether the Ri for RRM measurement should be calculated depending on which PRS layer is measured. Moreover, the total measurement latency among all PRS layers will be too long since short-periodicity PRS cannot be measured between long-periodicity PRS instances. 



Sub-topic 2-2 Requirements applicability considering UE capability 
Issue 2-2-1: time span of PRS resource instance > N
· Proposals
· Option 1 (OPPO, QC, HW)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1. 
An occasion of a single PRS resource should be as such that it can be buffered and processed by UE with one PRS period, and coherent combining of a PRS resource occasion across more than one PRS periods is not typical UE implementation.

	vivo
	We think it would be helpful to clarify the PRS resource instance. In our understanding the PRS resource instance here includes repeated instances of a PRS resource corresponding to the same DL-PRS Resource ID. Since for single PRS resource instance without repetition, it is defined by number of symbols in one slot. We don’t think it is valid UE implementation that it cannot process PRS symbols in one slot. So at least UE should be able to measure one PRS resource without repletion. Requirements should be applied for such case.

	Qualcomm
	We support option 1. As we mentioned in our contribution R4-2102292, when the UE reports measurement results to the location server, it includes the NR-DL-PRS-ResourceID-r16, NR-DL-PRS-ResourceSetID-r16 and dl-PRS-ID for each measurement. The combination of NR-DL-PRS-ResourceID-r16, NR-DL-PRS-ResourceSetID-r16 and dl-PRS-ID uniquely identifies a PRS resource. In our view, the UE should not be required to measure partial resources. If the time span of the resource exceeds the buffering capability N then the UE may not be able to process the resource in its enterity.
Whether the time duration of a PRS resource includes all its (inter-slot) repetitions can be discussed further.

	CATT
	Fine with option 1. 

	Ericsson
	No clarification is needed, it’s already clear from the requirements that they apply within the UE capability.

	Intel
	We have no strong preference. Option 1 is fine for us if the group can achieve the consensus on these clarifications.  

	OPPO
	Support option 1. In our view, whether repetition should be considered depends on the accuracy. If the accuracy could be achieved with single PRS, it is not reasonable to include repetition here. 



Issue 2-2-2: time span of PRS resource instance > MGL
· Proposals
· Option 1 (OPPO, vivo, QC, HW)
· The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1. 
An occasion of a single PRS resource should be as such that it can be buffered and processed by UE with one MG occasion, and coherent combining of a PRS resource occasion across more than one MG occasions is not typical UE implementation.

	vivo
	We support option 1.
If the time span of a PRS resource instance is larger than MGL then the PRS resource cannot be measured since part of the PRS resource instance may always be out of measurement gap.
Furthermore, we think it would be helpful to clarify the PRS resource instance as for issue 2-2-1. For single PRS resource instance without repetition, it is defined by number of symbols in one slot which should never be larger than MGL.

	Qualcomm
	We support option 1. Similar reasoning as for issue 2-2-1.

	CATT
	Fine with option 1. 

	Ericsson
	Option 1 is not agreeable, since then the PRS within the useful part of MG can be assumed.

	Intel
	Same comments as for Issue2-2-1

	OPPO
	Support option 1 with the same reason for issue 2-2-1.



Issue 2-2-3: time span of PRS resource instance being across two sampling duration of N within duration Lprs
· Proposals
· Option 1 (OPPO, HW)
· The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1. 
As shown in the figure, UE buffering capability N = 2, and Lprs = 4 considering all 3 PRS resources. The scaling factor is Lprs/N = 2, allowing 2 samples to buffer the whole Lprs duration. This means UE can buffer the first part of Lprs (so resource 1 is buffered) in one sample, and buffer the second part of Lprs (so resource 3 is buffered) in another sample. However, resource 2 which is across two sampling duration of N cannot be buffered in its entirety either in the first sample or the second sample. 
[image: ]

	vivo
	Not sure if the example provided by HW is typical configuration. If it is then UE may need to combine the PRS resource in the two sampling periods.  Otherwise, it would never be known which PRS resource cannot be measured since sampling is up to UE implementation. Moreover, overlapped sampling window can be used if the issue exists.

	Qualcomm
	We agree that with the current measurement period requirement the example above cannot be handled correctly, unless .
We can support option 1 assuming the current measurement period requirement are kept the same.

	Ericsson
	No clarification is needed. Related also to the other issue.

	Intel
	Same comments as for Issue2-2-1

	OPPO
	Support option 1.



Issue 2-2-4: generic pricniple
· Proposals
· Option 1 (QC)
· The measurement requirements do not apply to any instance of a PRS resource that cannot be measured and processed in its entirety due to limitations imposed by either the UE PRS processing capability {N, T} or the configured measurement gap pattern.
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1. 

	Vivo
	Similar to above, instance of a PRS resource should be clarified.

	Qualcomm
	We support option 1.

	CATT
	Fine with option 1. 

	Ericsson
	No clarification is needed, it’s already clear from the requirements that they apply within the UE capability.

	Intel
	Same comments as for Issue2-2-1

	OPPO
	Support option 1.



Sub-topic 2-3 Use of MG pattern #24 and #25 for LTE RRM measurement
Issue 2-3-1: whether MG pattern #25 is an applicable pattern for LTE measurement 
· Proposals
· Option 1 (HW) 
· Remove MG pattern #25 as an applicable pattern for LTE measurement
· Option 2: TBA
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1. 
MG pattern #25 is with 160ms MGRP, and legacy MG patterns with 160ms MGRP (MG pattern #5, #9, #11) are not used for LTE measurement.

	Vivo
	Option 1 is fine.

	Qualcomm
	We can understand the argument for the change based on the lack of measurement requirements for 160 ms MGRP. But if we remove applicability of MG pattern #25 for LTE measurements wouldn’t that render that MG pattern practically unusable in Rel-16, since only one MG pattern can be configured at any one time?

	Ericsson
	Do not agree with option 1. These MG patterns are primarily configured for NR positioning measurement, it just may happen that the UE needs to perform other measurements, including LTE, but that does not meet that they need to be optimized for LTE or even removed.

	Intel
	According to current spec, when there is other RRM requirements beside PRS, any gap patterns(#0~25) can be used for all of them. But it is up to gNB’s configuration. Thus Option 1 is reasonable for us.  

	OPPO
	Option 1 is reasonable.



Issue 2-3-2: Measurement window when MG pattern #24 is used for LTE measurement 
· Proposals
· Option 1 (HW) 
· When MG pattern #24 is used for LTE measurement, the measurement window is defined as the first 5ms after the RF re-tuning time
· Option 2: TBA
· Recommended WF
· Further discuss whether option 1 is agreeable
	Company
	Comments 

	Huawei
	We support option 1. 
UE cannot search and measure the LTE carrier for 9ms with MG pattern #24.

	vivo 
	Option 1 is fine.

	Qualcomm
	Would like more time to check this proposal.

	CATT
	Need further check. 

	Ericsson
	Do not agree with option 1. These MG patterns are primarily configured for NR positioning measurement, it just may happen that the UE needs to perform other measurements, including LTE, but that does not meet that they need to be optimized for LTE or even removed.

	Intel
	Consistently, we can also exclude #24 for LTE usage as what proposed for #25 in issue 2-3-1. 

	OPPO
	Need further discussion. If the introduction of measurement window is to allow data transmission inside MG, such operation requires the coordination between network and UE. However, MG pattern #24 can only be used when UE is configured with PRS measurement. Whether a certain MG occasion is used for PRS or LTE measurement is up to UE implementation and network has no information about it.  



Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2101785
R4-2101786
(vivo)
	Huawei: 1785/2767/2548 have overlapping changes on CSSF clauses, we suggest to work on the technical issue first, and the conclusions can be captured in one CR.

	
	Ericsson: Ok to discuss the CRs in the 2nd round, focus on technical issues in the 1st round

	
	vivo: Agree with Huawei that we focus on addressing technical issues.

	
	Qualcomm: Agree to focus first on resolving the open issues.

	
	Intel: postpone these CRs to 2nd round.

	R4-2102767
R4-2102768
(HW)
	Ericsson: do not agree on the MG related changes (such as removing GP pattern #25)

	
	

	
	

	R4-2102769
R4-2102770
(HW)
	Ericsson: Ok to add the new patterns in 36.133, but the notes should match exactly the text in 38.133 Furthermore, we do not agree on the useful time of the new MGs, since it is not known to the NW which MGs are used for LTE (can only be configured in parallel with positioning) and which are for NR positioning.

	
	

	
	

	R4-2102548
R4-2102926
(Ericsson)
	

	
	

	
	



Summary for 1st round 
Open issues 
	Sub-topic#1
	Issue 2-1-1: Periodicity of a PFL for CSSF calculation
Tentative agreements:
No tentative agreement in 1st round. 
Based on companies’ comments, it seems all companies are fine to use the per MG occasion approach in Rel-15 to derive CSSF, and the question, based on OPPO comments, is whether a PLF is considered as candidate for a MG occasion when part but not all resources on that PFL are within the MGL of the MG occasion. 
Therefore, the question for 2nd round discussion is re-formulated.
Question for discussion:
Whether a PLF is considered as candidate for a MG occasion when part but not all resources on that PFL are within the MGL of the MG occasion.
Candidate options:
· Option 1 
· Yes, a PFL is counted as candidate for a MG occasion if at least one PRS resource occasion on that PFL is fully covered by the MGL excluding RF switching time
· Option 2 
· Other
Recommendations for 2nd round:
Further discuss.  

	
	Issue 2-1-2: Definition of long periodicity measurement
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options:
· Option 1a (OPPO, HW, CATT)
·  
· Option 1c (vivo)
· max(Tprs * X * dl-prs-MutingBitRepetitionFactor) >=320ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1d (QC)
·  where  is the PRS resource set index within a PFL, ,  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2 (Ericsson) 
	PRS periodicity (ms)
	DL-PRS-MutingPattern configuration

	>160
	With or without muting

	160
	With muting



Recommendations for 2nd round:
Further discuss.
Companies are encouraged to comment if option 1a can be used as baseline, considering that muting is a separate discussion, and the impact of muting will be anyway accounted in Tavailable,i.

	
	Issue 2-1-3: Selection of one PFL in CSSF calculation 
Tentative agreements:
No tentative agreement in 1st round. 
Option 4 can be removed based on GTW agreement on Issue 1-4-1. Some companies commented that option 1/2/3 are not mutually exclusive.
Candidate options:
· Option 1 (vivo, QC)
· Only one short periodicity PRS frequency layer would compete for MG with other gap-based RRM measurements at a time
· Selection of the one PRS frequency layer for measurement is up to UE implementation
· Option 2 (QC)
· For PFLs that do not satisfy the long periodicity condition, CSSF would be calculated by counting only one PFL at a time.
· For RRM frequency layers, N intermediate CSSF values would be calculated, when N is the number of PFLs and each intermediate CSSF value accounts for only one of the PFLs. FFS: The CSSF value for a RRM frequency layer could be the highest among the N intermediate CSSF values or chosen depending on with PFL is being processed at the time.
· Option 3 (HW, QC, Intel)
· CSSF should be defined on per MG occasion basis, i.e. a PRS frequency layer is counted as candidate for a MG occasion if at least one PRS resource occasion is fully covered by the MGL excluding RF switching time.
· Count only a single PLF for each MG occasion.
Recommendations for 2nd round:
Discuss further.

	
	Issue 2-1-4: number of available MGs for short-periodicity PRS layer i (parameter Ri in CSSF)
Tentative agreements:
No tentative agreement in 1st round. 
Some companies requested more time to check.
Candidate options:
· Option 1 (OPPO) 
· As for counting the number of actually available MGs for short-periodicity PRS layer i (the denominator of Ri), the candidate MG #j should be excluded under the following conditions:
· Case-1: when MG #j is within the processing time of any long-periodicity PRS in another MG #j-n, as illustrated in Figure 1, or
· Case-2: when any long-periodicity PRS in another MG #j+n is within the processing time of PRS layer i in MG #j, as illustrated in Figure 2, or 
· Case-3: when MG #j contains any long-periodicity PRS, which is already captured in the spec above
· Option 2: TBA
Recommendations for 2nd round:
Discuss further.

	Sub-topic#2
	Issue 2-2-1: time span of PRS resource instance > N
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options:
· Option 1 (OPPO, QC, HW, CATT, Intel)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (vivo)
· at least UE should be able to measure one PRS resource without repetition
· Option 4 (Ericsson)
· No clarification is needed
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to provide clarification on ‘PRS resource instance’ as commented by vivo.

	
	Issue 2-2-2: time span of PRS resource instance > MGL
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (OPPO, vivo, QC, HW, CATT, Intel)
· The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (Ericsson)
· When time span of PRS resource instance > MGL, the PRS within the useful part of MG can be assumed
Recommendations for 2nd round:
Discuss further.

	
	Issue 2-2-3: time span of PRS resource instance being across two sampling duration of N within duration Lprs
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (OPPO, HW, QC, Intel)
· The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (vivo)
· UE may need to combine the PRS resource in the two sampling periods, or overlapped sampling window can be used if the issue exists
· Option 4 (Ericsson)
· No clarification is needed
Recommendations for 2nd round:
Discuss further.

	
	Issue 2-2-4: generic pricniple
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (QC, HW, CATT, Intel, OPPO)
· The measurement requirements do not apply to any instance of a PRS resource that cannot be measured and processed in its entirety due to limitations imposed by either the UE PRS processing capability {N, T} or the configured measurement gap pattern.
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (Ericsson)
· No clarification is needed
Recommendations for 2nd round:
Discuss further.

	Sub-topic#3
	Issue 2-3-1: whether MG pattern #25 is an applicable pattern for LTE measurement
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (HW, vivo, Intel, OPPO) 
· Remove MG pattern #25 as an applicable pattern for LTE measurement
· Option 2 (QC, Ericsson): 
· Keep MG pattern #25 as an applicable pattern for LTE measurement
Recommendations for 2nd round:
Discuss further.

	
	Issue 2-3-2: Measurement window when MG pattern #24 is used for LTE measurement
Tentative agreements:
No tentative agreement in 1st round.
Some companies requested more time to check.
Candidate options:
· Option 1 (HW, vivo) 
· When MG pattern #24 is used for LTE measurement, the measurement window is defined as the first 5ms after the RF re-tuning time
· Option 2 (ericsson): no need to limit this to 5 ms.
· Option 3: TBA
Recommendations for 2nd round:
Discuss further.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 2-1-1: Periodicity of a PFL for CSSF calculation
Based on companies’ comments in 1st round, it seems all companies are fine to use the per MG occasion approach in Rel-15 to derive CSSF, and the question, based on OPPO comments, is whether a PLF is considered as candidate for a MG occasion when part but not all resources on that PFL are within the MGL of the MG occasion. 
Therefore, the question for 2nd round discussion is re-formulated.
Question for discussion:
Whether a PLF is considered as candidate for a MG occasion when part but not all resources on that PFL are within the MGL of the MG occasion.
Candidate options:
· Option 1 
· Yes, a PFL is counted as candidate for a MG occasion if at least one PRS resource occasion on that PFL is fully covered by the MGL excluding RF switching time
· Option 2 
· Other
Recommendations for 2nd round:
Further discuss.  
	Company
	Comments 

	Qualcomm
	Option 1.

	vivo
	Option 1.

	OPPO
	We still have some concerns about option 1. If the PFL is categorized as short-periodicity, option 1 can work although it may result in longer measurement delay. But if the PFL is categorized as long-periodicity, some PRS resources are configured as long periodicity after muting, e.g. 320ms, while other PRS resources are configured as short periodicity, e.g.  80ms. Then for the MG containing short-periodicity PRS resources only, is it be used for long-periodicity PRS measurement and cannot be shared for RRM measurements?  

	Huawei
	Option 1.
To OPPO, this is exactly the problem we raised in the first round for Issue 1-1-2. In our view, long/short periodicity measurement should be defined as per PFL but not per PRS resource, and that’s why we proposed to exclude such configuration for defining requirements. We are also open to further discuss how to handle this problem. 

	Intel
	Agree Option 1

	CATT
	Fine with option 1. 



Issue 2-1-2: Definition of long periodicity measurement
Candidate options:
· Option 1a (OPPO, HW, CATT)
·  
· Option 1c (vivo)
· max(Tprs * X * dl-prs-MutingBitRepetitionFactor) >=320ms, where X is the length of NR-MutingPattern-r16 for mutingOption1-r16
· Option 1d (QC)
·  where  is the PRS resource set index within a PFL, ,  is the PRS resource periodicity and  is the number of consecutive zeros in NR-MutingPattern-r16 for mutingOption1-r16
· Option 2 (Ericsson) 
	PRS periodicity (ms)
	DL-PRS-MutingPattern configuration

	>160
	With or without muting

	160
	With muting



Recommendations for 2nd round:
Further discuss.
Companies are encouraged to comment if option 1a can be used as baseline, considering that muting is a separate discussion, and the impact of muting will be anyway accounted in Tavailable,i.
	Company
	Comments 

	Qualcomm
	Question about option 1a: why is the condition >=320 ms as opposed to >160 ms? If T_available,i = 160 ms then there are PRS resources that can only be measured in one MG in a 160 ms period. Wouldn’t we consider anything worse than that to be a long periodicity measurement? How to account for muting would be a separate question.

	vivo
	We think muting should be considered in long periodicity measurement definition. Suppose TRPs on one PRS frequency layer have different muting patterns, then UE needs the whole period Tprs * X * dl-prs-MutingBitRepetitionFactor to measure all the TRPs on the frequency layer. This may also depend on PRS resource configuration and MG gap configuration. Shorter period can be expected with optimized configuratio. Worst case should be considered when specifying requirements.

	OPPO
	This issue includes two sub-issues:
· Which periodicity should be used for long-periodicity criteria, is  acceptable?
· Long-periodicity condition, >=320ms or >=160ms?  
We can discuss the two sub-issues separately. 

	Huawei
	We suggest to separate the definition of long periodicity measurement from muting, as muting is discussed in Issue 1-1-1, and will be accounted in Tavailable,i.
To QC, we do not see much different between >=320 ms and >160 ms, so we are also fine to update option 1a to “Tavailable,i > 160ms”, but could you please share some views on the difference?

	Intel
	 If the requirements for muting cases can be same as that of non-muting case, we need not to discussion CCSF depending on muting pattern.  

	CATT
	Prefer option 1a. Our point is that whether the measurement is long periodicity measurement should be based on the available PRS period (i.e. ) not the configured PRS period no matter the condition is >=320ms or >=160ms. But considering the PRS configuration and the calculation of  , we think 320ms is better. 



Issue 2-1-3: Selection of one PFL in CSSF calculation 
Candidate options:
· Option 1 (vivo, QC)
· Only one short periodicity PRS frequency layer would compete for MG with other gap-based RRM measurements at a time
· Selection of the one PRS frequency layer for measurement is up to UE implementation
· Option 2 (QC)
· For PFLs that do not satisfy the long periodicity condition, CSSF would be calculated by counting only one PFL at a time.
· For RRM frequency layers, N intermediate CSSF values would be calculated, when N is the number of PFLs and each intermediate CSSF value accounts for only one of the PFLs. FFS: The CSSF value for a RRM frequency layer could be the highest among the N intermediate CSSF values or chosen depending on with PFL is being processed at the time.
· Option 3 (HW, QC, Intel)
· CSSF should be defined on per MG occasion basis, i.e. a PRS frequency layer is counted as candidate for a MG occasion if at least one PRS resource occasion is fully covered by the MGL excluding RF switching time.
· Count only a single PLF for each MG occasion.
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	vivo
	Option 1

	Huawei
	Option 1 and option 3.
We understand the two options are technically same.

	Intel
	This is highly relevant with measurement period requirements agreed in 38.133. If Option  2 was agreed, the current requirements shall be revoked also.

	CATT
	Need further check. 



Issue 2-1-4: number of available MGs for short-periodicity PRS layer i (parameter Ri in CSSF)
Candidate options:
· Option 1 (OPPO) 
· As for counting the number of actually available MGs for short-periodicity PRS layer i (the denominator of Ri), the candidate MG #j should be excluded under the following conditions:
· Case-1: when MG #j is within the processing time of any long-periodicity PRS in another MG #j-n, as illustrated in Figure 1, or
· Case-2: when any long-periodicity PRS in another MG #j+n is within the processing time of PRS layer i in MG #j, as illustrated in Figure 2, or 
· Case-3: when MG #j contains any long-periodicity PRS, which is already captured in the spec above
· Option 2: TBA
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	FFS

	vivo
	FFS

	OPPO
	We are fine to discuss this issue in the next meeting.

	Huawei
	FFS



Issue 2-2-1: time span of PRS resource instance > N
Candidate options:
· Option 1 (OPPO, QC, HW, CATT, Intel)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (vivo)
· at least UE should be able to measure one PRS resource without repetition
· Option 4 (Ericsson)
· No clarification is needed
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to provide clarification on ‘PRS resource instance’ as commented by vivo.
	Company
	Comments 

	Qualcomm
	See our 1st round comments. We support option 1. To moderator: It seems RAN4 needs to discuss the more general question of whether the UE has latitude to decide which PRS resources to measure for reasons other than limitations imposed by its measurement (including MG) and processing capabilities.

	vivo
	Clarification of PRS resource instance is needed. Is it only a PRS resource, or a PRS resource with intra-slot repetitions, or a PRS resource with intra-slot and inter-slot repetitions? In the end it depends on how much PRS resources are available for the UE and whether UE needs to handle all of these PRS resources.

	Huawei
	Option 1.
To QC, I will capture this as an open issue in the WF.
To vivo, in our view, an PRS resource instance includes all PRS REs of a PRS resource within the PRS period, including all the intra-slot and inter-slot repetitions.  

	Intel
	Both Option 1 and 2 fine for us. 

	CATT
	Support option 1 based on our understanding the time span of PRS resource instance means Lprs. 



Issue 2-2-2: time span of PRS resource instance > MGL
Candidate options:
· Option 1 (OPPO, vivo, QC, HW, CATT, Intel)
· The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (Ericsson)
· When time span of PRS resource instance > MGL, the PRS within the useful part of MG can be assumed
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	We support option 1. Similar reasoning as for issue 2-2-1.

	vivo
	Option 1

	Huawei
	Option 1 

	CATT
	Option 1. 



Issue 2-2-3: time span of PRS resource instance being across two sampling duration of N within duration Lprs
Candidate options:
· Option 1 (OPPO, HW, QC, Intel)
· The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (vivo)
· UE may need to combine the PRS resource in the two sampling periods, or overlapped sampling window can be used if the issue exists
· Option 4 (Ericsson)
· No clarification is needed
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Huawei
	Option 1 

	CATT
	Option 1. 



Issue 2-2-4: generic pricniple
Candidate options:
· Option 1 (QC, HW, CATT, Intel, OPPO)
· The measurement requirements do not apply to any instance of a PRS resource that cannot be measured and processed in its entirety due to limitations imposed by either the UE PRS processing capability {N, T} or the configured measurement gap pattern.
· Option 2 (Intel)
· More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16
· Option 3 (Ericsson)
· No clarification is needed
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	Support option 1.

	Huawei
	Option 1 

	CATT
	Fine with option 1. 



Issue 2-3-1: whether MG pattern #25 is an applicable pattern for LTE measurement
Candidate options:
· Option 1 (HW, vivo, Intel, OPPO) 
· Remove MG pattern #25 as an applicable pattern for LTE measurement
· Option 2 (QC, Ericsson): 
· Keep MG pattern #25 as an applicable pattern for LTE measurement
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	(Same comments as in the first round.) We can understand the argument for the change based on the lack of measurement requirements for 160 ms MGRP. But if we remove applicability of MG pattern #25 for LTE measurements wouldn’t that render that MG pattern practically unusable in Rel-16, since only one MG pattern can be configured at any one time?

	Huawei
	Option 1.
To QC, the MG pattern can still be used for PRS measurement and PRS+NR measurement. What is not applicable is PRS+LTE or PRS+NR+LTE. 
It is noted that in Rel-15, all MG patterns with 160ms MGRP are not applicable for LTE measurement. We do not understand why MG pattern #25 should be different.



Issue 2-3-2: Measurement window when MG pattern #24 is used for LTE measurement
Candidate options:
· Option 1 (HW, vivo) 
· When MG pattern #24 is used for LTE measurement, the measurement window is defined as the first 5ms after the RF re-tuning time
· Option 2 (ericsson): no need to limit this to 5 ms.
· Option 3: TBA
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	Propose to return to this issue in the next meeting.

	Huawei
	Can be FFS 

	Intel
	 Can be FFS.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103577
	WF on UE PRS measurement requirements
No further agreement in 2nd round. Open issues and possible options are captured in the WF



Topic #3: PRS-RSRP measurement period
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2101781
	vivo
	CR

	R4-2102300
	Qualcomm Incorporated
	CR

	R4-2102542
	Ericsson
	· Observation 1: When UE is configured with RSTD and PRS-RSRP, both measurements shall meet the accuracy.
· Proposal 1: UE behavior when PRS-RSRP is configured together with RSTD/UE Rx-Tx and the required PRS-RSRP measurement period is shorter than that for RSTD/UE Rx-Tx (configured without PRS-RSRP), then the PRS-RSRP measurement continues over the entire RSTD/UE Rx-Tx measurement period.
· Observation 2: For UE Rx-Tx and RSTD, it is the opposite to Proposal 1, but the general rules when two measurements are configured together shall be that the measurement with the shorter required measurement period shall continue until the measurement with the longer measurement period is complete. Otherwise, PRS-RSRP measurement is not useful if it is taken over different PRSs than the other measurement.


	R4-2102543
	Ericsson
	CR

	R4-2102761
	Huawei, HiSilicon
	CR

	R4-2102758
	Huawei, HiSilicon
	Proposal 9: Clarify that requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT.



Open issues summary
Sub-topic 3-1 Measurement period when configured with RSTD or UE Rx-Tx
Issue 3-1-1: Scenario 1: UE being configured to measure PRS-RSRP for DL-TDOA (or Multi-RTT)
· Proposals
· Option 1 (Ericsson)
· UE behavior when PRS-RSRP is configured together with RSTD/UE Rx-Tx and the required PRS-RSRP measurement period is shorter than that for RSTD/UE Rx-Tx (configured without PRS-RSRP), then the PRS-RSRP measurement continues over the entire RSTD/UE Rx-Tx measurement period.
· Option 2 (HW)
· Clarify that requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT
· Recommended WF
· Further discuss
· Companies are encouraged to take into account Issue 1-6-1
	Company
	Comments 

	Huawei
	We support option 2.  
The issue is related with Issue 1-6-1, and we have provided comments there. In our understanding, neither RSTD (or UE Rx-Tx) measurement period nor PRS-RSRP measurement period will be impacted due to both being configured for DL-TDOA (or Multi-RTT), so option 2 should be sufficient.

	vivo
	We support option 2. The reason is the same as provided for issue 1-6-1.

	Qualcomm
	We support option 2.

	CATT
	Option 2. 

	Ericsson 
	Support Option 1. 
Option 2 is not aligned with the agreement that the PRS-RSRP shall meet the accuracy requirements, regardless of whether it is configured with other measurements or not. Are the companies proponents of Option 1 reverting the earlier agreements?

	Intel
	Support Option 2

	OPPO
	Support option 2.



Issue 3-1-2: Scenario 2: UE being configured to measure PRS-RSRP for both DL-AoD and DL-TDOA (or Multi-RTT DL-TDOA) 
· Proposals
· Option 1 (Ericsson)
· UE behavior when PRS-RSRP is configured together with RSTD/UE Rx-Tx for TDOA/multi-RTT, regardless of AoD, and the required PRS-RSRP measurement period is shorter than that for RSTD/UE Rx-Tx (configured without PRS-RSRP), then the PRS-RSRP measurement continues over the entire RSTD/UE Rx-Tx measurement period.
· No impact on UE behavior if PRS-RSRP is not configured with RSTD/UE Rx-Tx for TDOA/multi-RTT, regardless AoD.
· Option 2 (HW)
· Clarify that requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT
· Recommended WF
· Further discuss
· Companies are encouraged to take into account Issue 1-6-2
	Company
	Comments 

	Huawei
	We support option 2.  The issue is related with Issue 1-6-2.
The issue is related with Issue 1-6-2, and we have provided comments there. In our understanding, the PRS-RSRP configured for DL-AoD and the PRS-RSRP configured for DL-TDOA (or Multi-RTT) should apply independent requirements. 
PRS-RSRP configured for DL-TDOA (or Multi-RTT) is addressed in Issue 3-1-1.
PRS-RSRP configured for DL-AoD should be independent from those defined for RSTD (or UE Rx-Tx), and should be based on the assistance data for DL-AoD. Therefore, option 2 should apply.

	Vivo
	We support option 2. The reason is the same as provided for issue 1-6-2

	Qualcomm
	We support option 2.

	CATT
	Option 2. 

	Ericsson
	Support Option 1.
If PRS-RSRP for each positioning method configured separately, then the requirement shall be met independently, e.g., for AoD and TDOA. 
But it’s different when the measurement is configured for the same method together with another measurement, to additionally support this positioning method, then PRS-RSRP should be based on the same PRS samples as the other measurement, for consistency.

	Intel
	Support Option 2

	OPPO
	Support option 2.



Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Major close to finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2101781
R4-2101782
(vivo)
	Huawei: since all CRs are overlapping, we suggest to work on the technical issue first, and the conclusions can be captured in one CR.

	
	Ericsson: Ok to discuss the CRs in the 2nd round

	
	vivo: we can focus on addressing technical issues firstly.

	
	Qualcomm: Agree to focus first on resolving the open issues.

	
	Intel: postpone these CRs to 2nd round

	R4-2102300
R4-2102301
(QC)
	

	
	

	
	

	R4-2102543
R4-2102544 (Ericsson)
	

	
	

	
	

	R4-2102761
R4-2102762
(HW)
	

	
	

	
	



Summary for 1st round 
Open issues 
	Sub-topic#1
	Issue 3-1-1: Scenario 1: UE being configured to measure PRS-RSRP for DL-TDOA (or Multi-RTT)
Tentative agreements:
No tentative agreement in 1st round. 
Majority view is option 2.
Candidate options:
· Option 1 (Ericsson)
· UE behavior when PRS-RSRP is configured together with RSTD/UE Rx-Tx and the required PRS-RSRP measurement period is shorter than that for RSTD/UE Rx-Tx (configured without PRS-RSRP), then the PRS-RSRP measurement continues over the entire RSTD/UE Rx-Tx measurement period.
· Option 2 (HW, vivo, QC, CATT, Intel, OPPO)
· Clarify that requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT
Recommendations for 2nd round:
Discuss further.

	
	Issue 3-1-2: Scenario 2: UE being configured to measure PRS-RSRP for both DL-AoD and DL-TDOA (or Multi-RTT DL-TDOA)
Tentative agreements:
If PRS-RSRP measurement is separately configured for each positioning method, the requirements shall be met independently for each positioning method.
Based on the discussions, it seems above (based on Ericsson comment) is the common understanding among companies, so it is suggested as tentative agreement. With that we can close the discussion the case where PRS-RSRP measurement is separately configured for different positioning methods. The case where PRS-RSRP measurement is configured together with other measurements for the same positioning method can be discussed further in Issue 3-1-1.
Candidate options:
Recommendations for 2nd round:
No further discussion. Issue closed.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 3-1-1: Scenario 1: UE being configured to measure PRS-RSRP for DL-TDOA (or Multi-RTT)
Candidate options:
· Option 1 (Ericsson)
· UE behavior when PRS-RSRP is configured together with RSTD/UE Rx-Tx and the required PRS-RSRP measurement period is shorter than that for RSTD/UE Rx-Tx (configured without PRS-RSRP), then the PRS-RSRP measurement continues over the entire RSTD/UE Rx-Tx measurement period.
· Option 2 (HW, vivo, QC, CATT, Intel, OPPO)
· Clarify that requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	Qualcomm
	We’d like to withdraw support for option 2. Instead, we propose to follow the outcome of issue 1-6-1.

	vivo
	Support option 2

	Huawei
	Option 2 

	Intel
	Follow the same conclusion of issue 1-6



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103577
	WF on UE PRS measurement requirements
No further agreement in 2nd round. Open issues and possible options are captured in the WF



Topic #4: UE Rx-Tx time difference measurement period
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100049
	ZTE Corporation
	Proposal 1: The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-50, 50] msec of at least one DL PRS resource of each of the TRPs in the assistance data.
Proposal 2: SRS dropping shouldn’t be considered in UE Rx-Tx measurements.
Proposal 3: Send LS to RAN1 to inform them on this issue and provide feedback on how RAN1 plans to do with the current definition.


	R4-2100437
	CATT
	Proposal 1: SRS periodicity should not be accounted in measurement period. 
Proposal 2: SRS dropping should not be accounted in measurement period but the clarification can be added in the requirements that the measurement period can be longer in some cases. 
Proposal 3: The measurement requirements is applicable only if any SRS transmission is within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements are independent of PRS and SRS separation. 
Proposal 4: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change. 

	R4-2100439
	CATT
	CR

	R4-2101273
	Intel Corporation
	Proposal 1: UE Rx-Tx measurement delay depends on PRS periodicity, which can be same as that of PRS RSTD [2].
Proposal 2: It needs NOT to take SRS dropping count into UE Rx-Tx measurement delay requirements.
Proposal 3: UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions. But whether the accuracy requirements shall be applicable to such case can be FFS.
Proposal 4: RAN4 to define Rx-Tx time difference requirements only for the case where SRS resource is in the same band as PRS resource.

	R4-2101527
	OPPO
	CR

	R4-2101528
	OPPO
	Proposal 1: On proximity between SRS and PRS, support option 1 and prefer a looser SRS offset around PRS to ensure the feasibility of both network and UE. 
Proposal 2: Support option 1, SRS periodicity should not be accounted in measurement period. 
Proposal 3: Support option 1, SRS dropping should not be accounted in measurement period.
Proposal 4: In case of TA change due to TA command, support option 2b: the UE Rx-Tx time difference measurement requirement are not applicable.
Proposal 5: In case of TA change due to UE autonomous adjustment, support option 1: UE should continue Rx-Tx time difference measurement.
Proposal 6: In case of NTA_offset change, no need to clarity UE Rx-Tx time difference requirements.

	R4-2101777
	vivo
	Proposal 1: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period requiremetns.
Proposal 2: SRS dropping is not accounted in UE Rx-Tx time difference measurement period requiremetns.
Proposal 3: UE Rx-Tx time difference measurement requirements are applicable only if any SRS transmission is within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements is independent of PRS and SRS separation.
Proposal 4: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period.
Proposal 4: RAN4 inform RAN1 the agreement that UE measurement period requirements and accuracy requirements are not applicable when TA change due to TA command during the measurement period.
Proposal 5: UE Rx-Tx time difference measurement requirements shall apply if UE autonomous adjustment happens during measurement period.
Proposal 6: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
Proposal 7: No need to specify requirements for SRS reconfiguration.


	R4-2101783
	vivo
	CR

	R4-2102291
	Qualcomm Incorporated
	Proposal 1: The UE Rx-Tx measurement period does not need to explicitly consider SRS periodicity (option 1). Instead, SRS/PRS proximity requirements should be adopted as applicability condition. 
Proposal 2: SRS dropping should not be accounted for in the UE Rx-Tx measurement period and existing requirements apply.
Proposal 3: The measurement requirements are applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements are independent of PRS and SRS separation. X = 80 ms (option 1d).
Proposal 4: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period (option 2b).
Proposal 5: UE should continue Rx-Tx time difference measurement when there is an autonomous UL timing adjustment during the measurement period (existing requirements are applicable) (option 1).
Proposal 6: It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the NTA_offset changes during the measurement period. 
Proposal 7: If the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE Rx-Tx measurement requirements do not apply.


	R4-2102302
	Qualcomm Incorporated
	CR

	R4-2102545
	Ericsson
	· Proposal 1: When UE Rx-Tx is configured together with PRS-RSRP and the required PRS-RSRP measurement period is longer than that for UE Rx-Tx (configured without PRS-RSRP), then the UE Rx-Tx measurement continues over the entire PRS-RSRP measurement period.
· Observation 1: Option 1 (Whether SRS dropping should be accounted in measurement period: No) is ambiguous, since it is not clear which requirement applies when the dropping does occur.
· Proposal 2: UE is allowed to extend the UE Rx-Tx measurement period (clarified in the requirements), but the exact value is not specified (aligned with RAN4 agreement on PRS dropping).
· Observation 2: SRS and PRS are configured by different network nodes (serving cell and LMF/neighbor cells, respectively).
· Observation 3: The SRS is always transmitted to the serving cell while PRS may have to be received from non-collocated neighbor cells.
· Observation 4: The network cannot guarantee that SRS and PRS occur in a certain time relation and/or with the same periodicity. Even the first SRS may be transmitted much later or get never transmitted in the worst case.
· Proposal 3:  can be extended if the SRS periodicity is longer than max()
· Proposal 4: The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ 2*X; X = FFS (e.g. X = 160 ms).
· Proposal 5: It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that the UE shall discard the UE Rx-Tx measurement if the NTA_offset changes during the measurement period.
· Observation 5: Neighbor cells are not aware of network-configured TA. Neither serving cell nor neighbor cell is aware of autonomous timing adjustments.
· Observation 6: For gNB, it has been already agreed that in both serving and neighbor cells of the UE, gNB Rx-Tx accuracy shall not apply if UE transmit timing changes due to gNB sending Timing Advanced (TA) during the measurement period.
· Proposal 6: The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous or based on network-configured TA) changes during the UE Rx-Tx measurement period.
· Proposal 7: The UE Rx-Tx time difference measurement is restarted if the serving cell (PCell, PSCell, or SCell), which is configured with the SRS for the measurement, changes during the measurement period TUERx-Tx,Total. In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete. Otherwise, if the serving cell is not configured with the SRS for positioning, the UE shall continue the on-going UE Rx-Tx time difference measurement after the serving cell change, while meeting the accuracy requirements in clause 10.1.25.

	R4-2102546
	Ericsson
	CR

	R4-2102763
	Huawei, HiSilicon
	Proposal 1: SRS periodicity or SRS dropping is not accounted in UE Rx-Tx time difference measurement period.
Proposal 2: The measurement requirements for UE Rx-Tx timing difference is applicable provided that any SRS transmission is within [-80, +80]ms of at least one DL PRS resource of each TRP.
Proposal 3: UE should continue Rx-Tx time difference measurement, even the timing of its UL transmissions changes during the measurement period.
Proposal 4: RAN4 not to capture applicability of UE Rx-Tx time difference requirements in case of NTA_offset change.
Proposal 5: Capture that if any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.


	R4-2102764
	Huawei, HiSilicon
	CR



Open issues summary
Sub-topic 4-1 SRS impact
Issue 4-1-1: Whether SRS periodicity should be accounted in measurement period
· Proposals
· Option 1 (CATT, Intel, OPPO, vivo, QC, HW) 
· No
· Option 2 (Ericsson) 
·   can be extended if the SRS periodicity is longer than max().
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.  
The definition of the UE Rx-Tx measurement has nothing to do SRS. The SRS and PRS proximity is addressed in the Issue 4-1-4.

	vivo
	We support option 1
UE Rx-Tx time difference measurement procedure is not relevant to SRS periodicity because it is based on PRS measurements.  SRS/PRS proximity can be discussed and addressed separately.

	Qualcomm
	We support option 1. UE Rx-Tx time difference measurement does not depend on SRS being transmitted. We suggest adopting SRS/PRS proximity conditions.

	CATT
	Option 1. 

	Ericsson
	For a measurement performed based on multiple samples (RAN4 agreed on 4 samples), a proximity condition for just a single SRS instance will not help to maintain the accuracy over a long measurement period for multiple PRS samples.

	Intel
	Support Option 1 because of the physical layer definition of UE RX-TX time difference. 

	OPPO
	Support option 1. The requirements could apply as long as the condition of SRS/PRS proximity is met.



Issue 4-1-2: Whether SRS dropping should be accounted in measurement period
· Proposals
· Option 1 (ZTE, Intel, OPPO, vivo, QC, HW)
· No, and existing requirements apply
· Option 2 (CATT, Ericsson)
· UE is allowed to extend the UE Rx-Tx measurement period (clarified in the requirements), but the exact value is not specified (aligned with RAN4 agreement on PRS dropping) 
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.  
The definition of the UE Rx-Tx measurement has nothing to do SRS. SRS dropping should not impact the measurement period of UE Rx-Tx, but the requirements applicability may be impacted as discussed in SRS and PRS proximity (Issue 4-1-4).

	vivo
	We support Option 1.
The SRS dropping has similar impact on multi-RTT positioning accuracy compared with SRS density in time. In the end the accuracy depends on how the measurement results from UE and gNB are combined. From UE Rx-Tx measurement period requirements perspective it should not be impacted by SRS dropping.

	Qualcomm
	We support option 1. UE Rx-Tx time difference measurement does not depend on SRS being transmitted. We suggest adopting SRS/PRS proximity conditions.

	CATT
	We can compromise to option 1 if the proximity in issue 4-1-4 is defined. In that case, the requirement will not apply when the proximity is not met due to SRS dropping.  

	Ericsson
	If the measurements do not depend on SRS transmission, then in the worst case all SRS transmissions can be dropped.

	Intel
	Option 1

	OPPO
	Support option 1 for the same reason in issue 4-1-1.



Issue 4-1-3: Whether to ask RAN1 to update definition of UE Rx-Tx time difference
· Proposals
· Option 1 (ZTE)
· Send LS to RAN1 to inform RAN1 that current definition of UE Rx - Tx time difference in TS 38.215 considers only the uplink transmission opportunity but not the subframe used for actual transmission of SRS, which can cause a problem when SRS dropping happens
· Ask RAN1 to provide feedback on how RAN1 plans to do with the current definition
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We understand that the current definition of UE Rx-Tx in 38.215 works fine, and the SRS dropping issue can be addressed by defining the SRS/PRS proximity (Issue 4-1-4) within RAN4.

	vivo
	The definition of UE Rx-Tx time difference measurement in 38.215 is clear. It is not relevant to actual SRS transmission. No further clarification is needed.

	ZTE
	Our understanding is that since UE Rx - Tx difference is used in calculating the UE position, it should represent the time difference between the instant the UE receives a signal and when the UE transmits a signal. Somehow the current definition only counts uplink resource instead of the frame which is used for the actual transmission. In our view this means the UE Rx - Tx time difference, according to its current definition, cannot correctly represent the pseudo range used in positioning and thus, needs to be clarified / modified.

	Qualcomm
	The current definition of UE Rx-Tx time difference seems fine. The UE maintains UL subframe timing regardless of whether it transmits SRS or some other signal/channel. 

	Ericsson
	No need to update the measurement definition.

	Intel 
	No need such LS because the current definition is clear enough. 

	OPPO
	Current definition is fine and there is no need to update.



Issue 4-1-4: PRS/SRS proximity 
· Proposals
· Option 1 (ZTE, CATT, OPPO, Intel, QC, HW, vivo)
· The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-X, +X] ms of at least one DL PRS resource of each of the TRPs in the assistance data
· X = 50 (ZTE)
· X = 160 (CATT, Intel, ZTE, vivo)
· X = 80 (QC, HW)
· prefer a looser SRS offset around PRS to ensure the feasibility of both network and UE (OPPO)
· Option 2 (Ericsson)
· The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ 2*X; X = FFS (e.g. X = 160 ms).
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.
On value for X, we are fine with either 160ms or 80ms.

	vivo
	We support option 1 with X=160ms by considering trade-off between positioning accuracy degradation and flexibility of network configuration. It is in the end up to network configuration how much positioning accuracy can be achieved.

	ZTE
	Support option 1. We support X = 50 ms and can compromise to 80 ms.

	Qualcomm
	We support option 1 with X = 80.

	CATT
	Support option 1 with X=160ms. 

	Ericsson
	We support option 2, as a compromise, although we see no strong need in the proximity condition in general.
Concerns on Option 1: it implies that a single SRS transmission is sufficient and can be used for a PRS measurement performed over a long measurement period based on multiple samples. The condition in Option 1 may help a measurement based on a single sample, but how does this help a measurement based on multiple samples? Furthermore, a configured PRS symbol still is not necessarily used for the measurement, depending e.g., on gaps, PRS offset across frequencies, etc. and the NW actually does not even know which symbols are used for PRS measurements. Also, when PRS are shifted across frequencies to not overlap, the condition may make it impossible to use the same SRS configuration (which is in PCell only) for all frequencies. In addition, this will also prevent using long PRS periodicities in different PRS frequencies, which make it more difficult to meet the proximity condition.

	Intel
	We support option 1 and X=160ms


	OPPO
	We can support option 1 with X=160ms



Sub-topic 4-2 Measurement period requirements with TA change 
Issue 4-2-1: TA change due to TA command
· Proposals
· Option 1 (Intel, HW)
· UE could continue UE Rx-Tx time difference measurement
· Option 2a (OPPO, vivo, QC)
· the UE Rx-Tx time difference measurement requirement are not applicable
· Option 2b (Ericsson)
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period.
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.
Since gNB of neighbour cell is not aware of TA change of the UE, we understand that it may be difficult to mitigate the impact of TA change in multi-RTT, so there is no perfect option. In our view, continuing the measurement is the options that gives least UE impact and this is also same as in LTE. On the other hand, we do not see clear benefit from other options like dropping the old measurement or restarting the measurement period, while they have clear UE impact.

	vivo
	We support option 2a.
It was already agreed that the UE Rx-Tx time difference accuracy requirements and gNB Rx-Tx time difference accuracy requirements shall not apply if UE transmit timing changes due to TA command. It is meaningless that measurement period requirements apply without accuracy requirements.
On the other hand, UE behavior needs to be clarified when TA change due to TA command happens. In general, we think it may be more reasonable to discuss this in RAN1 from system perspective. It would also be fine if RAN4 agrees UE will not report the measurement results if TA change due to TA command happens. If the results are reported it may degrade positioning accuracy largely.

	Qualcomm
	We support option 2a. There is a prior agreement that measurement accuracy requirements do not apply in this case.

	CATT
	Option 1. 

	Ericsson
	Support Option 2b. 
Accuracy may not apply, but it’s still not clear with option 2a what the UE shall do. At the network side, it is harmful if the UE still reports the measurements not meeting accuracy requirements.

	Intel
	Support Option 1. Option 2b is also fine for us.

	OPPO
	Support option 2a. The granularity of TA command is large and is unacceptable for positioning.



Issue 4-2-2: TA change due to UE autonomous adjustment
· Proposals
· Option 1 (Intel, OPPO, vivo, QC, HW)
· UE could continue UE Rx-Tx time difference measurement and UE Rx-Tx time difference measurement requirements shall apply
· Option 2 (Ericsson)
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous) changes during the UE Rx-Tx measurement period.
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.
In our view, the same UE ehavior should be defined for both cases of TA change, i.e. due to TA command and due to UE autonomous adjustment. The amount of autonomous TA adjustment can be up to several Ts, and although it is smaller compared to gNB triggered TA change, it is large enough from positioning perspective, thus will impact the measurement accuracy.

	Vivo
	We support option 1
The UE autonomous adjustment of uplink transmit timing could happen very frequently, e.g., every 200ms. If UE aborts ongoing measurement, then UE may never be able to finish the measurement.

	Qualcomm
	We support option 1. UE autonomous timing adjustment is needed to maintain timing relative to the serving cell DL timing, even with limited or no UE mobility.

	CATT
	Option 1. 

	Ericsson
	Support Option 2.
The measurement will not meet the accuracy (the adjustment, as earlier agreed, shall be according to the legacy procedure), and the NW has no idea about autonomous adjustments, so the UE shall not report such measurements.

	Intel
	Prefer to Option 1. 

	OPPO
	Support option 1. The autonomous adjustment happens frequently when UE is moving, therefore it is unpractical to restart measurement every time.



Issue 4-2-3: TA change due to NTA_offset change
· Proposals
· Option 1 (CATT, OPPO, vivo, HW)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 2 (QC, Ericsson)
· It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the NTA_offset changes during the measurement period
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 1.
NTA_offset is constant once the network is deployed, so NTA_offset change during UE Rx-Tx time difference measurement period is a rather corner case. Maybe the proponents of option 2 can clarify when NTA_offset change would happen.

	Vivo
	We support Option 1.
NTA-offset is basically fixed after network is deployed. We don’t any reason to change NTA-offset frequently. So, there is no need to clarify UE Rx-Tx measurement requirements in case of NTA-offset change.

	Qualcomm
	We can support either option.

	CATT
	Support option 1. 
The scenario in which the NTA_offset is changed should also be clarified if there is clarification on measurement requirements. 

	Ericsson
	Support Option 2. Otherwise, by default the UE is required to meet the accuracy requirements, while this is not possible.

	Intel
	Both Options are fine for us.

	OPPO
	Prefer option 1.



Sub-topic 4-3 Measurement period requirements with cell change
Issue 4-3-1: Measurement period requirements with cell change with SRS
· Proposals
· Option 1 (vivo) 
· No need to specify requirements for SRS reconfiguration.
· Option 2a (QC)
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE Rx-Tx measurement requirements do not apply
· Option 2b (Ericsson, HW)
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for the measurement, changes during the measurement period, UE Rx-Tx time difference measurement is restarted, after the SRS reconfiguration on the target cell is complete. In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Recommended WF
· Further discuss
	Company
	Comments 

	Huawei
	We support option 2b.
It is specified in clause 9.9.4.5 that the UE Rx-Tx time difference measurement period is restarted if HO occurs during the measurement period and after SRS reconfiguration on the target cell is complete. It is reasonable to extend this requirement for other cell changes (than HO) that impacts SRS configuration.

	vivo
	We prefer not to specify requirements for cell change with SRS reconfiguration. It can be left to UE implementation whether the measurements should be continued or restarted. We are also fine if what is agreed for HO is applied for cell change either if it is agreeable to the group. 

	Qualcomm
	We interpret vivo’s proposal as stating that requirements should not apply in that case. Clarification would be useful. We would prefer such option.
Our concern with option 2b is that the language of the proposal is vague about what types of cell changes are covered and there is no mention of allowing for an extended measurement period.

	Ericsson
	Support Option 2b. The cell changes can be further clarified, if needed.
Option 2b just extends the current text in 38.133 from HO to other types of cell changes, based on that RAN4 already agreed on these scenarios.


	Intel
	Option 2a and 2b are fine for us. Slightly prefer to Option 2b. We can also consider the consistently solutions for issues in sub-topic 4-2

	OPPO
	No strong preference, we are fine with option 2a and option 2b.



Issue 4-3-2: Measurement period requirements with cell change without SRS 
· Proposals
· Option 1 (Ericsson) 
· if the serving cell is not configured with the SRS for positioning, the UE shall continue the on-going UE Rx-Tx time difference measurement after the serving cell change, while meeting the accuracy requirements in clause 10.1.25.
· Option 2: TBA
· Recommended WF
· Further discuss if option 1 is agreeable
	Company
	Comments 

	Huawei
	Technically, option 1 is fine, but we are not sure if we need to agree on something or capture anything in the spec. 
The cell change (not HO) is an RRC reconfiguration, and there are many RRC reconfigurations, e.g. to update MO list, to update CSI reporting periodicity, and they are irrelevant to Rx-Tx measurement (same as the cell change scenario addressed in option 1). It is clear that the Rx-Tx measurement will be continued in these cases, and there is no need to capture them in the specification.

	vivo
	This case is not clear to us. If there is no SRS configured for the serving cell then how would UE Rx-Tx time difference measurement results and gNB Rx-Tx time difference measurement results are combined for the serving cell for multi-RTT measurement.

	Qualcomm
	We have similar concerns as for issue 4-3-1.

	Ericsson
	RAN4 has already agreed on these scenarios, so we need to clarify the applicable requirements.

	Intel
	Option 1 can be agreeable for us.



Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2100439
R4-2100469
(CATT)
	Huawei: since all CRs are overlapping, we suggest to work on the technical issue first, and the conclusions can be captured in one CR.

	
	Ericsson: agree to focus on technical issues in this round.

	
	vivo: we can focus on addressing technical issues firstly.

	
	Qualcomm: Agree to focus first on resolving the open issues.

	
	Intel: agree to focus on technical issues in this round

	R4-2101527
(OPPO)
	

	
	

	
	

	R4-2101783
R4-2101784
(vivo)
	

	
	

	
	

	R4-2102302
R4-2102303
(QC)
	

	
	

	
	

	R4-2102546
R4-2102547
(Ericsson)
	

	
	

	
	

	R4-2102764
R4-2102765
(HW)
	

	
	

	
	



Summary for 1st round 
Open issues 
	Sub-topic#1
	Issue 4-1-1: Whether SRS periodicity should be accounted in measurement period
Tentative agreements:
No tentative agreement in 1st round. 
Majority view is option 1, and many companies suggest to account SRS periodicity in PRS/SRS proximity condition (Issue 4-1-4).
Candidate options:
· Option 1 (CATT, Intel, OPPO, vivo, QC, HW) 
· No
· Option 2 (Ericsson) 
·   can be extended if the SRS periodicity is longer than max(). 
Recommendations for 2nd round:
No further discussion, as the conclusion depends on how PRS/SRS proximity condition is defined.  
When we have PRS/SRS proximity condition agreed, companies are encouraged to check whether SRS periodicity can be accounted in PRS/SRS proximity condition or not, by considering the concern raised by Ericsson in 1st round.

	
	Issue 4-1-2: Whether SRS dropping should be accounted in measurement period
Tentative agreements:
No tentative agreement in 1st round. 
Majority view is option 1, and many companies suggest to account SRS dropping in PRS/SRS proximity condition (Issue 4-1-4).
Candidate options:
· Option 1 (ZTE, Intel, OPPO, vivo, QC, HW, CATT)
· No, and existing requirements apply
· Option 2 (CATT, Ericsson)
· UE is allowed to extend the UE Rx-Tx measurement period (clarified in the requirements), but the exact value is not specified (aligned with RAN4 agreement on PRS dropping) 
Recommendations for 2nd round:
No further discussion, as the conclusion depends on how PRS/SRS proximity condition is defined. 
When we have PRS/SRS proximity condition agreed, companies are encouraged to check whether SRS dropping can be accounted in PRS/SRS proximity condition or not, by considering the comment from CATT in the 1st round, i.e. if the condition on PRS/SRS proximity is not met due to SRS dropping, then the UE Rx-Tx requirements do not apply.

	
	Issue 4-1-3: Whether to ask RAN1 to update definition of UE Rx-Tx time difference
Tentative agreements:
No tentative agreement in 1st round. 
Majority view is that there is no need to send LS to RAN1 for clarifying the UE Rx-Tx definition.
Candidate options:
· Option 1 (ZTE)
· Send LS to RAN1 to inform RAN1 that current definition of UE Rx - Tx time difference in TS 38.215 considers only the uplink transmission opportunity but not the subframe used for actual transmission of SRS, which can cause a problem when SRS dropping happens
· Ask RAN1 to provide feedback on how RAN1 plans to do with the current definition
· Option 2 (HW, vivo, QC, Ericsson, Intel, OPPO)
· No need to clarify the UE Rx-Tx definition
Recommendations for 2nd round:
Discuss further.

	
	Issue 4-1-4: PRS/SRS proximity
Tentative agreements:
No tentative agreement in 1st round. 
Majority view is option 1.
Candidate options:
· Option 1 (ZTE, CATT, OPPO, Intel, QC, HW, vivo)
· The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-X, +X] ms of at least one DL PRS resource of each of the TRPs in the assistance data
· X = 50 (ZTE)
· X = 160 (CATT, Intel, vivo, HW, OPPO)
· X = 80 (QC, HW, ZTE)
· Option 2 (Ericsson)
· The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ 2*X; X = FFS (e.g. X = 160 ms).
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to address Ericsson’s concern on option 1 in the 1st round.

	Sub-topic#2
	Issue 4-2-1: TA change due to TA command
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options:
· Option 1 (Intel, HW, CATT)
· UE could continue UE Rx-Tx time difference measurement
· Option 2a (OPPO, vivo, QC)
· the UE Rx-Tx time difference measurement requirement are not applicable
· Option 2b (Ericsson, Intel)
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period.
Recommendations for 2nd round:
Discuss further.
Companies (in particular proponents of option 2a) are encouraged to comment on the UE behaviors in case TA change due to TA command.

	
	Issue 4-2-2: TA change due to UE autonomous adjustment
Tentative agreements:
No tentative agreement in 1st round.
Majority view is option 1.
Candidate options:
· Option 1 (Intel, OPPO, vivo, QC, HW, CATT)
· UE could continue UE Rx-Tx time difference measurement and UE Rx-Tx time difference measurement requirements shall apply
· Option 2 (Ericsson)
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous) changes during the UE Rx-Tx measurement period.
Recommendations for 2nd round:
Discuss further.

	
	Issue 4-2-3: TA change due to NTA_offset change
Tentative agreements:
No tentative agreement in 1st round.
Candidate options:
· Option 1 (CATT, OPPO, vivo, HW, QC, Intel)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 2 (QC, Ericsson, Intel)
· It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the NTA_offset changes during the measurement period
Recommendations for 2nd round:
Discuss further.

	Sub-topic#3
	Issue 4-3-1: Measurement period requirements with cell change with SRS
Tentative agreements:
No tentative agreement in 1st round.
Majority view is option 1.
Candidate options:
· Option 1 (vivo) 
· No need to specify requirements for SRS reconfiguration.
· Option 2a (QC, Intel, OPPO)
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE Rx-Tx measurement requirements do not apply
· Option 2b (Ericsson, HW, vivo, Intel, OPPO)
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for the measurement, changes during the measurement period, UE Rx-Tx time difference measurement is restarted, after the SRS reconfiguration on the target cell is complete. In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
Recommendations for 2nd round:
Discuss further.
Companies are encouraged to check the existing requirements in clause 9.9.4.5 regarding HO.
Proponents of option 2b are encouraged to clarify the ‘serving cell change’ based on QC comments in the 1st round.

	Sub-topic#4
	Issue 4-3-2: Measurement period requirements with cell change without SRS
Tentative agreements:
No tentative agreement in 1st round. 
Candidate options:
· Option 1 (Ericsson, Intel) 
· if the serving cell is not configured with the SRS for positioning, the UE shall continue the on-going UE Rx-Tx time difference measurement after the serving cell change, while meeting the accuracy requirements in clause 10.1.25.
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to address the concerns on option 1 in the 1st round.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 4-1-3: Whether to ask RAN1 to update definition of UE Rx-Tx time difference
Candidate options:
· Option 1 (ZTE)
· Send LS to RAN1 to inform RAN1 that current definition of UE Rx - Tx time difference in TS 38.215 considers only the uplink transmission opportunity but not the subframe used for actual transmission of SRS, which can cause a problem when SRS dropping happens
· Ask RAN1 to provide feedback on how RAN1 plans to do with the current definition
· Option 2 (HW, vivo, QC, Ericsson, Intel, OPPO)
· No need to clarify the UE Rx-Tx definition
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	ZTE
	After checking companies comments during the 1st round and discussing offline, we’re fine not to send the LS and keep the discussion within RAN4.

	
	



Issue 4-1-4: PRS/SRS proximity
Candidate options:
· Option 1 (ZTE, CATT, OPPO, Intel, QC, HW, vivo)
· The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-X, +X] ms of at least one DL PRS resource of each of the TRPs in the assistance data
· X = 50 (ZTE)
· X = 160 (CATT, Intel, vivo, HW, OPPO)
· X = 80 (QC, HW, ZTE)
· Option 2 (Ericsson)
· The requirements for UE Rx-Tx apply provided MIN(Tsrs, Tprs) ≤ 2*X; X = FFS (e.g. X = 160 ms).
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to address Ericsson’s concern on option 1 in the 1st round.
	Company
	Comments 

	Qualcomm
	Thank you Ericsson for your comments/observations regarding option1. See responses/questions below.
Regarding your first observation: “Concerns on Option 1: it implies that a single SRS transmission is sufficient and can be used for a PRS measurement performed over a long measurement period based on multiple samples. The condition in Option 1 may help a measurement based on a single sample, but how does this help a measurement based on multiple samples?” We’re not sure if we understand your question. Could you clarify further? The intent of the condition is to allow UE Rx-Tx and gNB Rx-Tx measurements to be made sufficiently close in time to each other so that there is not significant impact from either clock frequency drift and UE mobility. Does this make sense?
Regarding the second observation: “Furthermore, a configured PRS symbol still is not necessarily used for the measurement, depending e.g., on gaps, PRS offset across frequencies, etc. and the NW actually does not even know which symbols are used for PRS measurements.” We’d like to clarify what is meant by NW in this context. In our view the burden of trying to meet the proximity condition would fall upon the LMF, not the individual gNBs. The LMF selects and configures the assistance data for the UE so it dictates which PRS resources the UE will measure (subject to UE capabilities). And we understand the LMF should also be able to influence the SRS configuration (at least periodicity) but we can confirm this point further.
Regarding the third observation: “Also, when PRS are shifted across frequencies to not overlap, the condition may make it impossible to use the same SRS configuration (which is in PCell only) for all frequencies.” Here we believe you’re referring to the case of multiple PFLs. Correct? It is not clear that the proximity condition would be harder to meet for PRS resources spread over multiple PFLs vs a single PFL. Could you clarify?

	vivo
	Support Option 1 with X=160ms by considering trade-off between positioning accuracy degradation and flexibility of network configuration. 

	Huawei
	We suggest to come back next meeting.
In our view, the restriction to NW imposed by option 1 and option 2 are similar. We can further check which one is making more sense. We would also like to check with proponents of option 1 whether there is particular concern on option 2.



Issue 4-2-1: TA change due to TA command
Candidate options:
· Option 1 (Intel, HW, CATT)
· UE could continue UE Rx-Tx time difference measurement
· Option 2a (OPPO, vivo, QC)
· the UE Rx-Tx time difference measurement requirement are not applicable
· Option 2b (Ericsson, Intel)
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period.
Recommendations for 2nd round:
Discuss further.
Companies (in particular proponents of option 2a) are encouraged to comment on the UE behaviors in case TA change due to TA command.
	Company
	Comments 

	vivo
	Support option 2a. The UE behavior can be FFS.

	Huawei
	Option 1.



Issue 4-2-2: TA change due to UE autonomous adjustment
Candidate options:
· Option 1 (Intel, OPPO, vivo, QC, HW, CATT)
· UE could continue UE Rx-Tx time difference measurement and UE Rx-Tx time difference measurement requirements shall apply
· Option 2 (Ericsson)
· The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (autonomous) changes during the UE Rx-Tx measurement period.
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	vivo
	Support option 1

	Huawei
	Option 1.



Issue 4-2-3: TA change due to NTA_offset change
Candidate options:
· Option 1 (CATT, OPPO, vivo, HW, QC, Intel)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 2 (QC, Ericsson, Intel)
· It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the NTA_offset changes during the measurement period
Recommendations for 2nd round:
Discuss further.
	Company
	Comments 

	vivo
	Support option 1

	Huawei
	We suggest to combine the case of NTA_offset change and TA command as a single case of TA change.

	CATT
	Support option 1. 



Issue 4-3-1: Measurement period requirements with cell change with SRS
Candidate options:
· Option 1 (vivo) 
· No need to specify requirements for SRS reconfiguration.
· Option 2a (QC, Intel, OPPO)
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE Rx-Tx measurement requirements do not apply
· Option 2b (Ericsson, HW, vivo, Intel, OPPO)
· If the serving cell (PCell, PSCell, or SCell) configured with the SRS for the measurement, changes during the measurement period, UE Rx-Tx time difference measurement is restarted, after the SRS reconfiguration on the target cell is complete. In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
Recommendations for 2nd round:
Discuss further.
Companies are encouraged to check the existing requirements in clause 9.9.4.5 regarding HO.
Proponents of option 2b are encouraged to clarify the ‘serving cell change’ based on QC comments in the 1st round.
	Company
	Comments 

	Huawei
	Option 2b.

	CATT
	Generally fine with option 2b, but why the sentence ‘In this case, the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete’ is need? It seems duplicated with the first sentence. 



Issue 4-3-2: Measurement period requirements with cell change without SRS
Candidate options:
· Option 1 (Ericsson, Intel) 
· if the serving cell is not configured with the SRS for positioning, the UE shall continue the on-going UE Rx-Tx time difference measurement after the serving cell change, while meeting the accuracy requirements in clause 10.1.25.
Recommendations for 2nd round:
Discuss further.
Proponents of option 1 are encouraged to address the concerns on option 1 in the 1st round.
	Company
	Comments 

	Huawei
	Though not absolutely necessary, to move forward we are fine to capture the case in the spec, but we need to check further if any extension in the measurement period is needed.

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2103577
	WF on UE PRS measurement requirements
No further agreement in 2nd round. Open issues and possible options are captured in the WF



Recommendation for Tdocs
First round:
	CRs on RSTD

	R4-2100438
	CR on PRS RSTD measurement requirements
	CATT
	Revised

	R4-2101779
	CR to 38.133 correction to PRS RSTD measurement requirements
	vivo
	Merged 

	R4-2102298
	Revision of PRS-RSTD measurement requirements
	Qualcomm Incorporated
	Merged

	R4-2102540
	RSTD measurement requirements
	Ericsson
	Merged

	R4-2102759
	CR to update RSTD measurement requirements
	Huawei, HiSilicon
	Merged

	CRs on PRS-RSRP

	R4-2101781
	CR to 38.133 correction on PRS-RSRP measurement requirements
	vivo
	Merged

	R4-2102300
	Revision of PRS-RSRP measurement requirements
	Qualcomm Incorporated
	Merged

	R4-2102543
	PRS-RSRP measurement requirements
	Ericsson
	Revised

	R4-2102761
	CR to update PRS-RSRP measurement requirements
	Huawei, HiSilicon
	Merged

	CRs on UE Rx-Tx

	R4-2100439
	CR on UE Rx-Tx time difference measurement requirements
	CATT
	Merged

	R4-2101527
	CR to TS 38.133 on UE Rx-Tx time difference measurements (section 9.9.4)
	OPPO
	Revised
Need to request Cat-A CR

	R4-2101783
	CR to 38.133 correction on UE Rx-Tx time difference measurement requirements
	vivo
	Merged

	R4-2102302
	Revision of UE Rx-Tx measurement requirements
	Qualcomm Incorporated
	Merged

	R4-2102546
	UE Rx-Tx measurement requirements
	Ericsson
	Merged

	R4-2102764
	CR to update UE Rx-Tx time differnece measurement requirements
	Huawei, HiSilicon
	Merged

	CRs on other issues

	R4-2101785
	CR to 38.133 correction on CCSF for NR measurements for positioning
	vivo
	Revised

	R4-2102767
	CR on CSSF and MG for PRS measurement 38.133
	Huawei, HiSilicon
	Revised
Focus on changes related to UE capability and MG 

	R4-2102769
	CR to introduce new measurement gap patterns for positioning in 36.133
	Huawei, HiSilicon
	Revised 

	R4-2102548
	Correction to CSSF for PRS measurements
	Ericsson
	Merged

	New Tdocs

	NEW
	WF on UE PRS measurement requirements
	Huawei, HiSilicon
	Return to



Second round:
	R4-2103578
	CR on PRS RSTD measurement requirements
	CATT
	Agreeable

	R4-2103579
	PRS-RSRP measurement requirements
	Ericsson
	Revised

	R4-2103580
	CR to TS 38.133 on UE Rx-Tx time difference measurements (section 9.9.4)
	OPPO
	Agreeable

	R4-2103582
	CR to 38.133 correction on CCSF for NR measurements for positioning
	vivo
	Revised

	R4-2103583
	CR on CSSF and MG for PRS measurement 38.133
	Huawei, HiSilicon
	Postpone

	R4-2103584
	CR to introduce new measurement gap patterns for positioning in 36.133
	Huawei, HiSilicon
	Agreeable

	R4-2103577
	WF on UE PRS measurement requirements
	Huawei, HiSilicon
	Revised
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