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Introduction
The scope of this email discussion includes the following agenda items:
· AI 7.7.1: General
· AI 7.7.2: RRM core requirements (38.133)
· AI 7.7.2.1.1: PRS-RSTD measurement requirements
· AI 7.7.2.1.3: UE Rx-Tx time difference measurement requirements
· AI 7.7.2.1.4: Link simulation results for UE measurements (selected papers)
In providing comments, companies are encouraged to:
· Ensure that the comments are inserted in the latest version of the document by checking the folder before uploading
· Use “Track changes” to help identify added comments/changes
· Append the company name and round number before uploading
Topic #1: General Aspect
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011364
	Ericsson
	Many positioning-specific abbreviations and definitions are not defined in TS 38.133. The CR Clarifies positioning specific abbreviations and definitions.

	R4-2009881
	Qualcomm
	1.	Specification of scenarios when CSSFwithin_gap,i=1
2.	Specification of details about positioning frequency layer measurements and when a gap is considered as an opportunity for measurement
3.	Other details

	R4-2011155
	Huawei
	RAN4 has made several agreements regarding the applicability of the PRS measurement requirements, and they need to be captured in the spec. The CR Defines general applicability of PRS measurement requirements.


Open issues summary
No open issue to be discussed. 
For R4-2011364 and R4-2011155, please directly provide your comments in section 1.3.2.
For R4-2009881, it is suggested to be handled in email 217 together with other papers on CSSF.
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2011364
(Ericsson)
	Huawei: OK.

	
	Qualcomm: OK.

	
	MTK: agreeable

	
	

	R4-2011155 (Huawei)
	Intel:  can be agreed.

	
	Qualcomm: we have some reservations about this CR. There are some sentences in the proposed introduction that is only specific to UE Rx-Tx time difference measurement and we think it is better to move them to that specific clause for better readability. Also, the CR mentions partially overlapped MG with PRS and we think we need further discussion on this. How much overlap is acceptable? Does this even need to be captured in the spec?

	
	MTK: Can be agreed, except the following term “Any SRS transmission is within [-160, +160]ms of at least one PRS resource of each TRP.”
This should follow the conclusion of sub-topic 3.2.3.

	
	Ericsson:
· “PRS resources partially or fully overlap with measurement gaps” is too vague, better to leave this detail to the measurement gap section
· “No PRS resource is dropped by the network due to collision with SSB transmission” is not agreeable, since this RAN1 agreed on that PRS will be dropped in these cases.
· “No active BWP switching occurs during the measurement gaps for PRS measurement” should not be here but the related agreement should be in the relevant requirements section
· “UE is not required to measure PRS on the same OFDM symbols as SSB or CSI-RS for RRM measurement” should not be here
· “There is at least one PRS layer in the same band as the serving cell where UE transmits SRS” is a possible/not agreed yet part of the requirement, should not be here
· “Any SRS transmission is within [-160, +160]ms of at least one PRS resource of each TRP” is a possible part of the corresponding requirement, should not be here



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Sub-topic#1
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)

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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Measurement period for RSTD
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009673
	ZTE Corporation
	Proposal 1: The UE shall not perform Rx beam sweeping when QCL info is provided.
Proposal 2: Define side conditions if necessary to ensure the validity of QCL info.

	R4-2009874
	Qualcomm Incorporated
	Proposal 7. The basic scaling factor for measurement period depends on UE capabilities and is expressed as:

Proposal 8. Effective MGRP, MGRPe, for PRS measurement is defined as 

Where  is defined in Table 2.
Proposal 9. The basic time unit to determine the measurement period depends on MGRPe and UE capability T and is expressed as:

Proposal 10. RSTD measurement period for the i-th positioning frequency layer can be expressed as:

Proposal 11. If i-th positioning frequency layer has PRS resource sets with different TPRS ,  TPRS,max is used to derive MGRPe.
Proposal 12. For FR2, 
Proposal 13. Measurement periods adds up for each frequency layer that is configured to be measured, i.e., if measurement period for frequency layer  is, then total measurement period is 

Proposal 14. If during the measurement period of one or more positioning frequency layers, MG pattern has to be reconfigured to enable UE to measure some remaining DL PRS resources, the measurement period will be longer to account for RRC reconfiguration of the MG pattern.
Proposal 15. RSTD measurement period to be defined for cases when PRS occasions are not dropped. 
Proposal 17. PRS occasion of a DL PRS resource is the time duration spanned by its repetitions as configured by DL-PRS-NumSymbols and DL-PRS-ResourceRepetitionFactor within one TPRS. 
Proposal 19. Basic number of PRS occasions to define the measurement period requirements to be .

	R4-2009845
	CATT
	Proposal 1: PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty. 
Proposal 2: A certain number (X) of PRS occasions and X=4. 
Proposal 3: when T<max{TPRS, MGRP}, the periodicity of PRS occasion should be max{T, TPRS, MGRP} and when T>max{TPRS, MGRP}, the periodicity of PRS occasion should be the overlapping period of {T, TPRS, MGRP}. 
Proposal 4: The sampling and processing time should be T. 
Proposal 5: Measurement period requirements are defined based the type (type 1 or type 2) as UE used to report {N,T}
Proposal 6: Perform RX beam sweeping for the case when the QCL information is available to the UE
Proposal 7: Measurement period is scaled by number of frequency layers. 
Proposal 8: PRS occasion dropping due to SSB collision should not be accounted in measurement period.

	R4-2010203
	MediaTek inc.
	Proposal 2: A PRS occasion is defined from UE’s perspective, and is a period of time that
· One measurement gap (MG) is configured
· At least one TRP is transmitting PRS in that MG
· UE is configure to measure PRS in that MG
The time span of the PRS occasion is the corresponding MGL.
Proposal 3: For  and , the RSTD measurement period is given by 
· 
Proposal 4: For  and  , the RSTD measurement period is given by 
· 
Proposal 5: For  and  , the RSTD measurement period is given by 
· 
Proposal 6: For  and  , the RSTD measurement period is given by 
· 

	R4-2009741
	Intel Corporation
	Proposal 2: [4] PRS occasions can be assumed as the basic number of PRS occasion. 
· A PRS occasion is the time duration in which there is one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty.
Proposal 3: The basic timing interval to be used to define PRS measurement period can be: 

Proposal 4: The scaling factor because of UE PRS processing capability can be represented by  

Proposal 5: The basic sampling and processing time unit for PRS measurement can be “T” which is indicated by UE processing capability.  
Proposal 6: For PRS RSTD measurement in FR2, UE need NOT to perform RX beam sweeping when
· DL-PRS-QCL-Info is available for UE and
· Associated reference signal (e.g. SSB) is detectable
Proposal 7: Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer.
Proposal 8: In case of multiple PRS layers the measurement delay can be: 

Where in,
 is the measurement delay for th positioning frequency layer.
Proposal 9: The requirement in Rel16 need not account the PRS occasion dropping due to PRS and RRM measurement happened simultaneously. 
Proposal 10: For RSTD measurement with gap, the measurement delay extension with the similar gap sharing scaling factor as NR SA measurements for the equal splitting gap scheme shall be considered, e.g. 
· CSSFRSTD = CSSFwithin_gap,i which is defined in clause 9.1.5.2.2 of TS38.133 [6] for the inter-frequency SSB measurements with equal splitting gap sharing scheme
Proposal 11: The RSTD measurement delay can be defined as:

Where in, 
·  is the index of positioning frequency measurement layer
·  is the number of positioning frequency layers
·  is the scaling factor for FR2 RX beam sweeping, 
· If QCL information is known by UE and the associated reference signal (e.g. SSB) is detectable,  can be 1. Otherwise it is [8] for UE supporting FR2 power class 1 and [24/5] for UE supporting FR2 power class 2/3/4
· For th positioning frequency layer

·  is the PRS resource set periodicity 
·  is the scaling factor because of UE PRS processing capability limitation 


· PRS resource duration within a PRS resource occasion is denoted by “
· PRS symbol duration per a slot is denoted by “  
· UE DL PRS processing capability is indicated by { defined in TS38.214
· CSSFRSTD,i is the scaling factor for the RSTD measurements on the “i”th positioning frequency layer , which can be same as CSSFwithin_gap,i defined in clause 9.1.5.2.2 of TS38.133 [9] for the equal splitting gap sharing scheme only

	R4-2009744
	Intel Corporation
	NR DL RSTD measurement requirements are introduced in Section 9.9.

	R4-2010706
	OPPO
	Proposal 1: For PRS occasion definition, support option 1 “PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty”. 
Proposal 2: When determining the periodicity of PRS occasion, support option 1 with following modifications:
· Option 1a: max(2Tprs , MGRP) if Tprs <T<2Tprs;  otherwise max(T, Tprs , MGRP).
· Option 1b: max(T, Tprs , MGRP) with additional restrictions on PRS configurations so that Tpr <T<2Tprs will not happen. The corresponding Tprs should not be allowed to be configured for UE capable of T as below.
	T [ms]
	8
	16
	20
	30
	30
	40
	80

	Tprs [ms]
	5
	10
	16
	16
	20
	32
	64


Proposal 3: For measurement period with multiple PRS periodicities, support option 1 with further clarification that the “all PRS resources” means the PRS resources among all configured PRS frequency layers.
Proposal 4: For measurement period with multiple PRS frequency layers, option 1 and option 2 are identical if option 3 is agreed; otherwise, support option 2 for simplification.  
Proposal 5: If PRS occasions are dropped and not available for measurement, no extension for measurement period is defined to reduce UE complexity.

	R4-2011156
	Huawei, HiSilicon
	Proposal 1-1: Adopt option 1 for defining PRS occasion: PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty.
Proposal 1-2: Adopt option 1 for basic number of PRS occasions: X=4.
Proposal 1-3: Periodicity of effective PRS measurement is = , where  is the least common multiple of  and , and  is the maximum PRS resource periodicity among all PRS resources of a frequency layer.
Proposal 1-4: The scaling factor due to buffering and processing capability is ,
·  is the length of the aggregate PRS occasion that falls within the effective measurement time of a MG, and
·  is the maximum number of PRS resources per slot among all slots within , and 
· The requirements do not apply for resources spanning over two sampling periods of.
Proposal 1-5: Adopt option 2 for calculation of PRS occasion duration: based the type (type 1 or type 2) UE reported.
Proposal 1-6: Sampling and processing time is defined as .
Proposal 1-7: Adopt option 2 for FR2 Rx beam sweeping when the QCL information is available to the UE: Rx beam sweeping is assumed in defining the measurement period requirements.
Proposal 1-8: When multiple PRS layers are measured, the overall measurement period is defined as , where  is the scaling factor for gap sharing between PRS layer i and RRM measurements.
Proposal 1-9: SSB collision is not accounted in PRS measurement period. The PRS measurement requirements apply PRS occasions are not dropped due to collision with SSB.
Proposal 1-10: Measurement period requirements are defined independent of responseTime. RAN4 not to define any UE behaviour related to responseTime.
Proposal 1: Define RSTD measurement period as 

where  is the index of PRS frequency layer,  is scaling factor for gap sharing between PRS layer i and RRM measurements, and  is the measurement period for PRS frequency layer i, with

where 
 is the scaling factor for UE buffering and processing capability for PRS layer i defined as
where  is the length of the aggregate PRS occasion of PRS layer i that falls within the effective measurement time of a MG,  is the maximum number of PRS resources per slot among all slots within , and the requirements do not apply for resources spanning over two sampling periods of;
is the scaling factor for Rx beam sweeping, and =1 if PRS layer i is in FR1 and =8 if PRS layer i is in FR2;
 is the effective periodicity of the PRS layer i defined as 

where  is the least common multiple of  and ,  is the maximum PRS resource periodicity among all PRS resources of PRS layer i, and requirements apply provided that PRS occasions are not dropped due to collision with SSB;
 is the sampling and processing time for PRS layer i defined as 

where  is the duration of DL PRS symbols in units of ms a UE can process every  ms assuming maximum DL PRS bandwidth in MHz, and  is the maximum number of DL PRS resources that UE can process in a slot. ,  and  are reported UE capability.

	R4-2011357
	Ericsson
	· Observation 3: There is a big range of the number of PRS symbols which can be available within each PRS periodicity Tper, depending on the configuration:
· For comb-2: from 2 symbols (1 pattern in slot and no repetitions) up to 384 symbols (2 symbols of one comb-2 pattern  6 comb patterns within a slot  32 slot repetitions)
· For comb-12: from 12 symbols (1 pattern in slot and no repetitions) up to 384 symbols (12 symbols of one comb-12 pattern  32 slot repetitions)
· Proposal 9: The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· Proposal 10: The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Proposal 11: The minimum numbers of comb patterns for different configurations of <FR, SCS, BW>, based on the simulation results in [7].
· Proposal 12: Do not define the term “PRS positioning”; or, alternatively, define PRS occasion as one PRS pattern in time. 
· Proposal 14: For FR2, for the case when the QCL information is available to the UE, there is no impact of UE rx beam sweeping on RSTD measurement period.
· Proposal 15: When measurement gaps are used, the measurement period TRSTD, without considering the dropped PRS impact, can be determined as:
TRSTD = ceil(NRSTD,req / KPRS)  max(TPRS, MGRP)  CSSF  X, 
where:
NRSTD,req comb patterns are required for an RSTD measurement to meet the required accuracy,
KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period),
TPRS is the PRS periodicity,
X is FFS (X≥1) related to UE measurement capability.
· Proposal 17: If RSTD is not configured together with PRS-RSRP, the RSTD measurement period is defined as TRSTD.
· Proposal 18: If RSTD is configured together with PRS-RSRP, then the measurement periods for both measurements are defined as:
· max(TRSTD,TPRS-RSRP), where TPRS-RSRP and TRSTD are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements.
· Proposal 19: The RSTD measurement period TRSTD can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE.
· Proposal 20: The extension amount of TRSTD can be determined by a scaling factor k and depend on the periodicity of the PRS resource having dropped PRS and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
· Proposal 21: If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.


Open issues summary
Sub-topic 2-1 Definition of PRS occasion
Based on moderator’s understanding, Proposal 12 in R4-2011357 (Ericsson) means not to define the term “PRS o occasion” instead of “PRS positioning”. Please Ericsson check if option 3 is correct.
· [bookmark: _Hlk34121423]Option 1a (Intel, CATT, OPPO, HW): A PRS occasion is the time duration in which there is one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty. 
· Option 1b (QC): PRS occasion of a DL PRS resource is the time duration spanned by its repetitions as configured by DL-PRS-NumSymbols and DL-PRS-ResourceRepetitionFactor within one TPRS 
· Option 2 (MTK): A PRS occasion is defined from UE’s perspective, and is a period of time that
· One measurement gap (MG) is configured
· At least one TRP is transmitting PRS in that MG
· UE is configure to measure PRS in that MG
· The time span of the PRS occasion is the corresponding MGL.
· Option 3 (Ericsson): Do not define the term “PRS occasion”; or, alternatively, define PRS occasion as one PRS pattern in time.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-2 Basic number of PRS occasions/samples
· Option 1 (Intel, CATT, QC, HW): [4] PRS occasions can be assumed as the basic number of PRS occasion
· Option 2 (Ericsson): ceil(NRSTD,req / KPRS),
· NRSTD,req comb patterns that are required for an RSTD measurement to meet the required accuracy, which for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements and based on the simulation results
· KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period), including both number of slot repetitions and the number of patterns per slot
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-3 Periodicity of PRS measurement
Based on moderator’s understanding, 
· Proposal 8&9 in R4-2009874 (QC) is technically same as Proposal 1-3 in R4-2011156 (HW). Please Qualcomm check if option 3 which is based on wording of R4-2011156 is correctly reflecting R4-2009874.
· Proposal 5 of R4-2010203 (MTK) is technically same as Proposal 1-3 in R4-2011156 (HW). Please MediaTek check if option 3 which is based on wording of R4-2011156 is correctly reflecting R4-2010203.
· Option 1 (Intel):  
· Option 2 (CATT): when T<max{TPRS, MGRP}, the periodicity of PRS occasion should be max{T, TPRS, MGRP} and when T>max{TPRS, MGRP}, the periodicity of PRS occasion should be the overlapping period of {T, TPRS, MGRP}
· Option 3 (QC, MTK, HW):  = , where  is the least common multiple of  and 
· Option 4 (OPPO): one of the two following sub-options:
· Option 4a: max(2Tprs , MGRP) if Tprs <T<2Tprs;  otherwise max(T, Tprs , MGRP).
· Option 4b: max(T, Tprs , MGRP) with additional restrictions on PRS configurations so that Tpr <T<2Tprs will not happen. 
· Option 5 (Ericsson): max(TPRS, MGRP)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-4 Sampling and processing time
· Option 1 (Intel, CATT, QC): T 
· Option 2 (HW): 
· Option 3 (MTK):
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-5 Scaling due to UE buffering and processing capability 
Based on moderator’s understanding, Proposal 5 of R4-2010203 (MTK) can be addressed by Sub-topic 2-3, and Proposal 3&4&6 are technically same as option 1. Please MediaTek check if option 1 is correctly reflecting R4-2010203.
· Option 1a (Intel, MTK):   
· Option 1b (HW): 
· Option 2 (QC): 
· Option 3 (Ericsson): X is FFS (X≥1) related to UE measurement capability
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-6 Calculation of PRS occasion duration
· Option 1 (CATT, HW): Based on the type (type 1 or type 2) as UE used to report {N,T} 
· Option 2 (MTK): Based on Type 2. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2.
· Option 3 (Ericsson): Do not define the term “PRS positioning” (including up to 32 repetitions separated by up to 32 slots would make it too long); or, alternatively, define a (smaller) PRS occasion as one PRS pattern in time.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-7 Scaling due to Rx beam sweeping in FR2
· Option 1a (ZTE, Ericsson): The UE shall not perform Rx beam sweeping when QCL info is provided. 
· Define side conditions if necessary to ensure the validity of QCL info (ZTE)
· Option 1b (Intel): UE need NOT to perform RX beam sweeping when DL-PRS-QCL-Info is available for UE and Associated reference signal (e.g. SSB) is detectable 
· Option 2 (CATT, QC, HW): RX beam sweeping is always assumed 
·  (QC, HW)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-8 Multiple PRS periodicities 
· Option 1 (Intel, QC, HW): Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer 
· Option 2 (OPPO): Use the maximum PRS resource periodicity among all PRS resource among all configured PRS frequency layers.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-9 Multiple PRS frequency layers
· Option 1 (Intel, QC, HW): Sum of measurement period of individual PRS frequency layers, i.e. 
· Option 2 (CATT, OPPO): Scaled by number of frequency layers, i.e. 
· Option 3 (Ericsson): TRSTD = ceil(NRSTD,req / KPRS)  max(TPRS, MGRP)  CSSF  X, 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-10 Measurement period extension due to SSB collision
· Option 1 (CATT, QC, OPPO, HW): PRS occasion dropping due to SSB collision should not be accounted in measurement period)
· RSTD measurement period to be defined for cases when PRS occasions are not dropped (QC, HW)
· Option 2 (Ericsson): The RSTD measurement period can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE
· The extension amount can be determined by a scaling factor k and depend on the periodicity of the PRS resource having dropped PRS and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
· If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.
· Option 3: The same measurement period requirement shall be met, regardless of whether some of the PRS symbols are dropped or not during this measurement period
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-11 Measurement period extension due to MG reconfiguration
· Option 1 (QC): If during the measurement period of one or more positioning frequency layers, MG pattern has to be reconfigured to enable UE to measure some remaining DL PRS resources, the measurement period will be longer to account for RRC reconfiguration of the MG pattern
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-12 Measurement period and responseTime
· Option 1 (HW): Measurement period requirements are defined independent of responseTime. RAN4 not to define any UE behaviour related to responseTime 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
· Option 1 (Ericsson): If RSTD is configured together with PRS-RSRP, then the measurement periods for both measurements are defined as: max(TRSTD,TPRS-RSRP), where where TPRS-RSRP and TRSTD are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements. If RSTD is not configured together with PRS-RSRP, the RSTD measurement period is TRSTD.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-14 Principles for defining RSTD measurement period
· Proposal 1 (Ericsson): 
· The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot, and
· what is available for the measurement within a measurement gap.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Recommended WF: Further discussion needed. Collect companies’ views. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	2-7: Support Option 1. Don’t think that beam sweeping is needed when the UE has QCL info.

	Intel
	[bookmark: _Hlk48402024][bookmark: _Hlk48225081]Before we provide the further comments, it is better to clarify the exact definition for the several important parameters which can significantly impact UE measurement delay. 

In principle, the necessary measurement period (or delay ) depends on 
1. How many PRS occassions are scheduled by network. 
 Denote the periodicity of avaiable PRS configured by NW within a measurement gap as Tavaiable_prs
  (1)

2. UE processing capability
The basic/minimum UE processing time unit is ”T”. 
   Tproc is the UE processing time per an valid sample in which PRS resource(occupied in ”N” duration) are included. 
 (2)


On the other hand depending on the UE’s capability ”N” which inidicate the maximum buffer size of UE and NW configuaiton on the PRS resource size ”Lprs” we can discuss the following two cases:
· Case A: Lprs<= N 
  UE can buffer all PRS resource within one PRS occassion which can be proceeded per a ”Tproc”

Then regarding UE processing capbility limition (e.g. the processing time ”Tporc” is larger than  or not), there are two sub cases of Case A.
· Case A-1:  Tproc <= 

   (3)
· Case A-2: Tproc > 

The measurement time for all PRS symbols (Lprs) can be 

  (4)




· Case B: Lprs> N
UE need buffer one PRS occassion resource in succesive avaialble PRS gaps.
· In Case B, the total samples need for a PRS session measurement shall be scaled by ”
· Tproc in this case is the UE processing time per a valid sample. 


  Thus the interval between the two adjacent samples can be:
 (5)


[bookmark: _Hlk48226568]  (6)


Generally all cases can be formulated by Eq (6) indeed.
Therefore, in summary, we can define the basic measurement delay for RSTD regardless the further scaling factors (e.g. multiple layer, RX beam, CSSF) as:
   (1-1)




Then after substitute the intermediate parameters( by the basic parameters already defined by RAN1 () we can conclude 
  (6)where in  =[4]
Alternatively, we simplify to assume the measurement duration on the last PRS sample is same as the others, then

=  (6a)

Based on the analysis above, we can provide our views on the issues below one by one.

Sub-topic 2-1 Definition of PRS occasion
A PRS occasion is the time duration in which there is one DL PRS resource after the repetition (e.g. all PRS symbols/slots witin “ Lprs”. 
It is noted that the periodicity of PRS occasion is up to  
But we have no strong preference to define exactly this because only its periodicity will be reflected in the total delay. That is all options here is fine to us. 
Sub-topic 2-2 Basic number of PRS occasions/samples 
For option 2,  it seems the samples for PRS RSTD measurement can include the PRS resource/symbols within a single valid gap. But actually the configured resource of PRS (Lprs) can be proceeded by UE in the separated gaps.
Sub-topic 2-3 Periodicity of PRS measurement
If this periodicity is the available PRS from NW perspective, it shall be  , which is same as the “” defined in Opt3.  Opt 3 is more likely to reflect the interval between two PRS processing from UE perspective (same as “Tinterval” in the figure above). 
Sub-topic 2-4 Sampling and processing time 
From UE perspective, the basic/minimum processing time  is “T” undoubtedly. From Option 2, it seems the processing time we clarified above (Tproc) and scaling factor .
Sub-topic 2-5 Scaling due to UE buffering and processing capability
In our discussion above, we decouple such scaling factor to two parts: one is due to processing time (T), the other is due to “N”. But regardless the impacts of non-available PRS due to gap overlap, such scaling shall follow Option 1 or 2. 
Sub-topic 2-7 Scaling due to Rx beam sweeping in FR2
We can follow same approach for SSB measurement. 
Sub-topic 2-8 Multiple PRS periodicities
Support Option 1
Sub-topic 2-9 Multiple PRS frequency layers
The measurement on the difference frequency layer can be independent. The total delay shall be accumulation of all of them. So we support Option 1.
Sub-topic 2-10 Measurement period extension due to SSB collision
Support Option 1. The scenario of PRS dropping was down scoped from Rel16.
Sub-topic 2-11 Measurement period extension due to MG reconfiguration
For such case, from UE requirements perspective, UE may need to trigger a new measurement progress. So we can add some condition to this requirement we discussed to exclude some scenario. 
Sub-topic 2-12 Measurement period and responseTime
Option 1 can be agreed. 
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
For DL TDoA positioning method, RSTD is more important than PRS RSRP measurement. So need not such restriction. 
Sub-topic 2-14 Principles for defining RSTD measurement period
This is some accuracy side condition for measurement period requirements, which can be FFS in the performance part. 

	Huawei
	2-1:
Technically we support option 1b, which is more accurate than option 1a. On the other hand, we can also understand the rationale behind option 2 which is more from UE measurement perspective. 
We are also wondering if RAN4 can define the requirements without the term “PRS occasion”, e.g. if the measurement period can be defined based on Tprs, MGRP and T, do we still need to define “PRS occasion” in RAN4 requirements?
2-2:
We support option 1.
The core requirements are generic for all PRS configurations including BW, comb, repetition and muting, and are applicable for all propagation conditions. This would cause UE some challenges in measurement, e.g. due to deep fading and muting, not all TRPs are visible for every PRS occasion. Therefore we propose the basic number of PRS occasions as 4 which is same as the assumption in LTE.
Option 2 means UE generates TOA estimation based on coherent combining of samples across multiple PRS occasions/periods, which is quite different assumption from normal UE implementation.
2-3:
We support option 3. 
We understand UE processing capability T needs to be accounted in the periodicity of measurement, so option 5 is not agreeable. Option 3 is the most accurate one among option 1~4.
2-4:
The issue depends on 2-5. 
If the scaling factor for N’ is , i.e. if UE is not assumed to process more than N’ PRS resources per slot when Tprs > T, then we support that the sampling and processing time is T + Lprs, where Lprs is the sampling time and T the processing time.
In addition, the processing time depends on the start point of the measurement period. If we follow LTE principle, the number of samples can be defined as M-1, and the measurement period is defined as (M-1)*Teffect + T + Lprs.
2-5:
We can support option 2a for simplicity. 
2-6:
We support option 1 which is straightforward. 
Regarding option 3, it is noted that no matter if we define “PRS occasion” in RAN4, we need to have Lprs in the measurement period, and Lprs is already defined by RAN1 in 38.214 (as parameter K).
2-7:
We support option 2. 
It is noted that PRS resources from multiple TRPs in the same OFDM symbol is typical case, and UE would need to sweep Rx beam to receive PRS from different TRPs even when QCL source is detected.
2-8:
We support option 1. On option 2, we do not see the reason why measurement period of one frequency layer should depend on resource periodicity on another frequency layer.
2-9: 
We support option 1. To us option 1 is more suitable for PRS measurement where UE reports measurement results once for all frequency layers after it completes measurements on all layers.
2-10:
We support option 1. In our view option 2 is addressing a non-typical NW configuration which will make the requirements unnecessarily complicated.
2-11:
We think option 1 is reasonable, but could QC please clarify whether and how this would be captured in specification?
2-12:
We support option 1. To us this is nothing different from LTE, where we do not have any UE behavior or requirement defined in RAN4 related to responseTime.
2-13:
We do not agree with option 1. In our view RSTD is the main measurement while PRS-RSRP mainly serves as quality indicator, so the RSTD measurement period should not be impacted due to PRS-RSRP measurement. 
2-14:
Same comment as for sub-topic 2-1.

	Qualcomm
	Subtopic 2-1:
We support option 1b which is a bit more accurate than our previous proposal (option 1a). We do not support option 2 as it is not entirely accurate. For instance, the time span of the PRS occasions is NOT always equal to MGL. We don’t understand why PRS occasion definition should be tied to MG. As for option 3, we think the term “PRS occasion” is useful and has utility in core and accuracy requirements (examples are sub-topic 2-2, 2-6 ).
Subtopic 2-2:
We support option 1 and share the same view as Huawei above. Option 2 requires cross-occasion combining which is not agreeable and it was not like this in LTE-OTDOA.  
Subtopic 2-3: 
Option 3 is the most comprehensive and accurate formulation. Option 5 is flawed and cannot be agreed. 
Subtopic 2-4:
We can agree that in general, the sampling and processing time can be T+LPRS. We think option 2 is not a necessary optimization. 
Subtopic 2-5:
We agree that option 1a is more accurate than option 2 in the general sense and can support option 1a. Option 1b is not necessary optimization and option 3 is flawed. 
Subtopic 2-6:
We share the view as Huawei and support option 1. Option 2 was our proposal from last meeting but we realize that it is not necessary to go with option 2.
Subtopic 2-7:
We support option 2. In addition to Huawei’s comment, we note that SSB side condition is significantly higher than PRS and per RAN4 agreement, UE is not required to do additional SSB measurement for the purpose of positioning. So for these reasons, UE Rx beam sweeping is required even if QCL info is available to UE.
Subtopic 2-8:
We support option 1. Option 2 is not technically correct. Positioning frequency layers are expected to be measured in a serial manner so no reason to make measurement period of one layer dependent on the other.
Subtopic 2-9:
We support option 1. Option 2 is not technically correct. For example, assume there are two positioning frequency layers; one in FR1 and one in FR2. Which layer is used for scaling? Option 1 is more accurate and does not unnecessarily blow up the measurement period. Option 3 is based on flawed arguments as discussed in previous subtopics. 
Subtopic 2-10:
We support option 1 and believe specification of option 2 is complex and not necessary.
Subtopic 2-11:
Support option 1. In response to Huawei’s question: our view is that specification allows for longer measurement period without going into more detail. We have captured this in R4-2009883. We think given it is quite possible for UE to be reconfigured with a new MG during the measurement period given the potential for long LPRS or measurements across multiple frequency layers.
Subtopic 2-12:
We can agree to option 1.
Subtopic 2-13:
We disagree with option 1 and share the same view as Intel and Huawei. 
Subtopic 2-14:
We have addressed the issues with proposal 1 elsewhere and don’t see the need to repeat them here.

	MTK
	Sub-topic 2-1: Option 2, or not to define PRS occasion as in option 3.
In our view, we are actually considering the scenario that PRS is fully covered MG and PRS configurations (, ) are the same in every MG.
So maybe a better solution is to explicitly state the scenario and configurations under consideration instead of defining “PRS occasion” that may be difficult to use for defining requirements.

Sub-topic 2-2: Option 1.
We also would like to clarify that “basic number of PRS occasions/samples = 4” means UE can measure PRS from a cell for at least 4 MGs.

Sub-topic 2-3: Option 3. 
We would like to clarify that “periodicity of PRS measurement” is the time interval between two PRS measurement in two MGs. It follows that option 3 is a reasonable formula. Please check case 3 and case 4 in our tdoc R4-2010203 for a special case that Tprs = MGRP.

Sub-topic 2-4: Option 3.
We would like to clarify that “sampling and processing time” is the extra time (in addition to ) the UE needs for processing the last PRS occasion as illustrated in the following figure.
It can be seen that the extra time UE needs would not greater than Lprs.
Otherwise, we need to agree on an definition of “sampling and processing time” before we can continue to discuss on this topic.
[image: ]
Sub-topic 2-5: Option 1a.
The factor  and  should be multiplied together instead of adding up. Otherwise UE can’t complete the measurement of all configured PRS resources.

Sub-topic 2-6: Option 2. 
Type 2 is easier to understand and define. We propose to define requirements only for type 2 PRS processing capability (at least for Rel-16)

Sub-topic 2-7: Option 2.
Sub-topic 2-8: Option 1.
Sub-topic 2-9: Option 1
Sub-topic 2-10: Option 1
Sub-topic 2-11: Agree with QC’s view. However considering the limited time, we think we don’t need to define the requirements for this scenario in Rel-16.
Sub-topic 2-12: Support option 1
Sub-topic 2-12: OK with option 1
Sub-topic 2-14: In our view, the RSTD measurement period is only related to (N’,N, T), Tprs, MGRP, Lprs, , # of Rx beam sweeping,  and basic number of PRS occasions. 
No need to define other principles.

	Ericsson
	Sub-topic 2-1: Why do we need to define PRS occasion? Measurement period can be very well defined without introducing this new terminology. This terminology is not used in RAN1 or RAN2 specs either. In case it is defined, we have a strong concern that it includes all PRS repetitions within PRS periodicity, because the number of available PRS symbols may vary greatly (from 2 to 384) and also the closest PRS repetitions can be separated by up to 32 slots. 
Furthermore, the measurements are in gaps, which actually the determine the PRS symbols to be measured.
Sub-topic 2-2: Cannot agree on Option 1. A PRS occasion (as it is being defined by the proponents of Option 1) may not fit into a measurement gap, furthermore multiple measurement gaps can cover different parts of the same PRS occasion. Option 1 does not solve these issues and has also other disadvantages mentioned under sub-topic 2-1. Option 2 is not difficult but is the same approach as was used in LTE already for NB-IoT and FeMTC.
Sub-topic 2-3: If T is the UE capability according to RAN1 agreement, it should not be scaled with e.g. CSSF (unlike Tprs), so anything like max(T, Tprs) or similar does not seem to be correct. Maybe, max(T, max(Tprs,MGRP)*CSSF) could be the starting point for discussion, but this still needs to somehow incorporate N as well.
Sub-topic 2-4: Option 1 may be Ok
Sub-topic 2-5: Using Lprs is confusing since it has a different meaning in RAN1 spec and counted in symbols. 
Furthermore, the PRS BW needs to be accounted in this scaling, since the processing capability is for the max BW reported by the UE.
So, maybe we could try to agree on principles and not exact formulas, e.g.:
· 1) If the amount of time with PRS symbols exceeds the PRS processing capability of the UE, the PRS measurement period can be extended,
· 2) if the PRS BW is smaller than the max BW, then the scaling factor has to be adjusted (reduced by a factor which depends on the relation between PRS BW and max BW).
Sub-topic 2-6:
Why do we need to define PRS occasion? Measurement period can be very well defined without introducing this new terminology. This terminology is not used in RAN1 or RAN2 specs either. In case it is defined, we have a strong concern that it includes all PRS repetitions within PRS periodicity, because the number of available PRS symbols may vary greatly (from 2 to 384) and also the closest PRS repetitions can be separated by up to 32 slots. 
Furthermore, the measurements are in gaps, which actually the determine the PRS symbols to be measured.
Sub-topic 2-7: Option 1a or 1b (we assume that “detectable” means SSB Es/Iot>= X dB)
Sub-topic 2-8: low priority, focus on the same PRS periodicity first
Sub-topic 2-9: the measurement for multiple frequency layers is solved via CSSF
Sub-topic 2-10: Prefer Option 2, but if that is not agreeable then the following clarification is needed in the requirements (option 3):
· The same measurement period requirement shall be met, regardless of whether some of the PRS symbols are dropped or not during this measurement period.
Sub-topic 2-11: what is the use case and the need for “has to be reconfigured to enable UE to measure some remaining DL PRS resources”? why “has to be”? what are the “remaining” (BS may not know what is remaining…)?
Sub-topic 2-12: We prefer LTE approach, there is no even need to mention the response time in the requirements.
Sub-topic 2-13: option 1
Sub-topic 2-14: proposal 1. Effectively, this means that the requirements will depend on the number of PRS symbols available for measurements within a gap.

	OPPO
	Sub-topic 2-1 Definition of PRS occasion
· Can support both option 1a and option 1b. Option 1b is quite similar to option 1a but the description is a little confusing. The parameter DL-PRS-NumSymbols, based on our understanding, means the PRS symbol length within one slot rather than the repetition times, since the PRS signals and frequency offsets in these symbols are different to each other.
Sub-topic 2-2 Basic number of PRS occasions/samples
· Support option 1
Sub-topic 2-3 Periodicity of PRS measurement
· Support option 4 and also fine with option 3.
Sub-topic 2-4 Sampling and processing time
· Support option 1. 
Sub-topic 2-5 Scaling due to UE buffering and processing capability
· We can support option 1a in general with further clarification on the definition of ., which may depend on the discussion of sub-topic 2-6.   
Moreover, we wonder whether the following scenario exists. When 2 PRS resources are TDMed within one slot and , , , , then the scaling factor should be 4 based on option 1a. However, if UE can process the PRS #1 in the first period and PRS #2 in the second period, it may be feasible to complete the measurement within 2 periods. 

Sub-topic 2-7 Scaling due to Rx beam sweeping in FR2
· Support option 1b
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
· Do not agree with option 1.  It is not expected to have different RSTD measurement period when RSTD is configured with and without PRS-RSRP.

	CATT
	Sub-topic 2-1 Definition of PRS occasion
Fine with option 1b. We think the definition of PRS occasion is discussed for the number of samples to be used for accuracy requirements and this number will impact the measurement period and accuracy. In our opinion, one sample means one PRS occasion. Unified understanding should be clarified for defining both core requirements and accuracy requirement.  
Sub-topic 2-2 Basic number of PRS occasions/samples
Support option 1. 
Sub-topic 2-3 Periodicity of PRS measurement
Support option 3.
Sub-topic 2-4 Sampling and processing time
If we follow LTE principle, the number of samples can be defined as M-1, then the processing time depends on the LPRS and UE capability N, if LPRS < N, then the processing time is T. but if LPRS >N, the processing time should be *T. 
Sub-topic 2-5 Scaling due to UE buffering and processing capability
Can support option 1a.
Sub-topic 2-6 Calculation of PRS occasion duration
Support option 1. We think calculation type is not needed to be differentiated now.  
Sub-topic 2-7 Scaling due to Rx beam sweeping in FR2
Support option 2. For the case that multiple PRS resources from different cells is in the same symbols which is similar as CSI-RS based L3 measurement, the Rx beam sweeping is needed.
Sub-topic 2-8 Multiple PRS periodicities
Support option 1.
Sub-topic 2-9 Multiple PRS frequency layers
Can compromise to option 1. 
Sub-topic 2-10 Measurement period extension due to SSB collision
Support option 1.
Sub-topic 2-11 Measurement period extension due to MG reconfiguration
Option 1 seems reasonable, but the clarification of the use case is needed. 
Sub-topic 2-12 Measurement period and responseTime
Can support option 1.
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
Option 1 is not agreeable. When PRS-RSRP is configured with RSTD, the RSTD is main measurement and the measurement period should not be expanded by PRS-RSRP measurement.
Sub-topic 2-14 Principles for defining RSTD measurement period
No need to be discussed. The related issues can be addressed in other sub-topic in this part.  
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Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Definition of PRS occasion
Tentative agreements: None
Candidate options:
· Option 1b (QC, Intel, HW, OPPO, CATT): PRS occasion of a DL PRS resource is the time duration spanned by its repetitions as configured by DL-PRS-NumSymbols and DL-PRS-ResourceRepetitionFactor within one TPRS 
· Option 2 (MTK, Intel, HW): A PRS occasion is defined from UE’s perspective, and is a period of time that
· One measurement gap (MG) is configured
· At least one TRP is transmitting PRS in that MG
· UE is configure to measure PRS in that MG
· The time span of the PRS occasion is the corresponding MGL.
· Option 3 (Ericsson, Intel, HW, MTK): Do not define the term “PRS occasion”; or, alternatively, define PRS occasion as one PRS pattern in time.
Recommendations for 2nd round:
Further discuss in 2nd round.
· A common understanding about PRS occasion or PRS measurement sample is clearly beneficial for further discussion. For example, Ericsson mentioned a scenario where multiple measurement gaps can cover different parts of the same PRS occasion. Do we define requirement for this scenario, and if so what is the definition of PRS occasion or PRS measurement sample?  
· Encourage companies to think about if it is possible specify requirements without explicit definition of “PRS occasion”. For example, as an alternative MTK suggested that to explicitly state the scenario and configurations under consideration.

	Sub-topic#2
	Basic number of PRS occasions/samples
Tentative agreements: None
Candidate options:
· Option 1 (Intel, CATT, QC, HW, OPPO): [4] PRS occasions can be assumed as the basic number of PRS occasion
· Option 2 (Ericsson): ceil(NRSTD,req / KPRS),
· NRSTD,req comb patterns that are required for an RSTD measurement to meet the required accuracy, which for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements and based on the simulation results
· KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period), including both number of slot repetitions and the number of patterns per slot
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#3
	Periodicity of PRS measurement
Agreements (From GTW on Thu): 
· Periodicity of PRS measurement
·  = 
· 
· Note: CSSF impact will be further discussed
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round. Check whether and how CSSF impacts periodicity of PRS measurement

	Sub-topic#4
	Sampling and processing time
Tentative agreements: None
Candidate options:
· Option 1 (Intel, CATT, QC, OPPO): T 
· Option 3 (MTK):
· Option 4 (HW, QC): T + 
· Option 5 (CATT): 
· T, if Lprs < N
· *T, if Lprs > N
Recommendations for 2nd round:
Further discuss in 2nd round.
· The discussion depends on the start point of the measurement period.
· The discussion depends on if we separately handle the last PRS occasion or sample, e.g. companies can consider the following 2 alternatives, where M is the number of samples after all scaling.  
· No: M*+Lprs
· Yes:  (M-1)*+Lprs+T

	Sub-topic#5
	Scaling due to UE buffering and processing capability  
Tentative agreements: None
Candidate options:
· Option 1a (Intel, MTK, QC, HW, OPPO):   
· Option 3 (Ericsson): X is FFS (X≥1) related to UE measurement capability
· PRS BW needs to be accounted
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1a as majority view.

	Sub-topic#6
	Calculation of PRS occasion duration
Tentative agreements: None
Candidate options:
· Option 1 (CATT, HW, QC): Based on the type (type 1 or type 2) as UE used to report {N,T} 
· Option 2 (MTK): Based on Type 2. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2.
· Option 3 (Ericsson): Do not define the term “PRS positioning” (including up to 32 repetitions separated by up to 32 slots would make it too long); or, alternatively, define a (smaller) PRS occasion as one PRS pattern in time.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.
· To Ericsson, maybe the sub-topic title was not clear. This is different from the PRS occasion that is discussed in sub-topic 2-1, but the time duration UE is supposed to buffer PRS, which is defined by RAN1 in clause 5.1.6.5 of 38.214:
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 38.306 Clause 4.2.7.2]. For the purpose of DL PRS processing capability, the duration K ms of DL PRS symbols within any P ms window, is calculated by

	Sub-topic#7
	Scaling due to Rx beam sweeping in FR2
Tentative agreements: None
Candidate options:
· Option 1a (ZTE, Ericsson): The UE shall not perform Rx beam sweeping when QCL info is provided. 
· Define side conditions if necessary to ensure the validity of QCL info (ZTE)
· Option 1b (Intel, Ericsson, OPPO): UE need NOT to perform RX beam sweeping when DL-PRS-QCL-Info is available for UE and Associated reference signal (e.g. SSB) is detectable 
· Option 2 (CATT, QC, HW, Intel, MTK): RX beam sweeping is always assumed 
·  (QC, HW)
Recommendations for 2nd round:
Further discuss in 2nd round. 

	Sub-topic#8
	Multiple PRS periodicities
Tentative agreements: None
Candidate options:
· Option 1 (Intel, QC, HW, MTK, CATT): Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer 
· Option 2 (OPPO): Use the maximum PRS resource periodicity among all PRS resource among all configured PRS frequency layers.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.
· Please OPPO check if option 1 is agreeable, because there was no comment from OPPO in the first round on this sub-topic.

	Sub-topic#9
	Multiple PRS frequency layers
Tentative agreements (from GTW on Thu): 
· Total measurement period for RSTD
· 
·  is the CSSF for sharing between PRS and RRM measurements within a single positioning frequency layer
·  is the RX beam sweeping scaling factor within a single positioning frequency layer
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round. Check if the tentative agreement can be confirmed.

	Sub-topic#10
	Measurement period extension due to SSB collision 
Tentative agreements: None
Candidate options:
· Option 1 (CATT, QC, OPPO, HW, Intel, MTK): PRS occasion dropping due to SSB collision should not be accounted in measurement period)
· RSTD measurement period to be defined for cases when PRS occasions are not dropped (QC, HW)
· Option 2 (Ericsson): The RSTD measurement period can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE
· The extension amount can be determined by a scaling factor k and depend on the periodicity of the PRS resource having dropped PRS and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
· If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.
· Option 3 (Ericsson): The same measurement period requirement shall be met, regardless of whether some of the PRS symbols are dropped or not during this measurement period
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#11
	Measurement period extension due to MG reconfiguration
Tentative agreements: 
· Option 1: If during the measurement period of one or more positioning frequency layers, MG pattern is reconfigured to enable UE to measure different DL PRS resources, the measurement period will be longer to account for RRC reconfiguration of the MG pattern
Candidate options:
Recommendations for 2nd round:
No further discussion. 
· Companies can work on the wording in the CR, and R4-2009883 can be used as a starting point.

	Sub-topic#12
	Measurement period and responseTime
Tentative agreements: 
Measurement period requirements are defined independent of responseTime. RAN4 not to define any UE behaviour related to responseTime
Candidate options:
Recommendations for 2nd round:
No further discussion. 

	Sub-topic#13
	Measurement period when configured with PRS-RSRP
Tentative agreements: None
Candidate options:
· Option 1 (Ericsson): If RSTD is configured together with PRS-RSRP, then the measurement periods for both measurements are defined as: max(TRSTD,TPRS-RSRP), where where TPRS-RSRP and TRSTD are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements. If RSTD is not configured together with PRS-RSRP, the RSTD measurement period is TRSTD.
· Option 2 (CATT, OPPO, QC, HW, Intel): RSTD measurement period is not impacted by PRS-RSRP measurement.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 2 as majority view.

	Sub-topic#14
	Principles for defining RSTD measurement period
Tentative agreements: None
Candidate options:
· Proposal 1 (Ericsson): 
· The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot, and
· what is available for the measurement within a measurement gap.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Recommendations for 2nd round:
No further discussion.
· The issue can be addressed in other sub-topics on measurement period and accuracy requirements.
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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)
Here is a copy of agreements from GTW sessions on Thu and Fri.
	· Agreements
· Periodicity of PRS measurement
·  = 
· 
· Note: CSSF impact will be further discussed
· Do not define the term “PRS occasion”
· Number of PRS measurement samples (
· Option 1: [4] in the units of 
· Option 2: ≤ [4] in the units of 
· Scaling due to UE buffering and processing capability
· 
· Measurement period for RSTD per positioning frequency layer
· Option 1:    (MTK, Intel, Huawei, QC)
·  is the CSSF for sharing between PRS and RRM measurements within a single positioning frequency layer
·  is the RX beam sweeping scaling factor within a single positioning frequency layer
· Option 2:   ) (CATT, Intel, Huawei, QC)
·  is the CSSF for sharing between PRS and RRM measurements within a single positioning frequency layer
·  is the RX beam sweeping scaling factor within a single positioning frequency layer
· Option 3:   (avoid multiplying Ti with CSSF) (E///)
· Processing of the last PRS measurement sample
· Option 1:  =  +  (Huawei, MTK)
· Option 2:  =  (Intel)
· Option 3:  =  (CATT)
· Option 4:  = 
· Other options are not precluded
· Start of the measurement period is FFS
· Option 1: the start of the earliest MG which contains the PRS resources of the positioning frequency layer after UE has received all assistance data
· Total measurement period for RSTD
· When MGs and processing time T have overlap between different frequency positioning frequency layers 
· +X
· where is X is FFS to account for last sample processing
· When MGs and processing time T do not have overlap between different positioning frequency layers 
· Option 1:+X, (Huawei, QC, Intel, MTK) 
· where is X is FFS to account for last sample processing
· Option 2: (E///)
· Note: impact of CSSF is under discussion
·  for FR2
· when QCL info is not provided 
· FFS when QCL info is provided
· Option 1:
· when different PRS overlap in time on the same frequency layer 
· otherwise 



Based on the GTW agreements, the following issues (0-1 to 0-7) are added and suggested to be discussed with highest priority. 
Issue 0-1: Measurement period for RSTD per positioning frequency layer
· Option 1 (MTK, Intel, Huawei, QC): 
·    
·  is the CSSF for sharing between PRS and RRM measurements within a single positioning frequency layer
·  is the RX beam sweeping scaling factor within a single positioning frequency layer
· Option 2 (CATT, Intel, Huawei, QC):
·    ) 
·  is the CSSF for sharing between PRS and RRM measurements within a single positioning frequency layer
·  is the RX beam sweeping scaling factor within a single positioning frequency layer
· Option 3 (E///):
· TRSTD,i= 
where
· =1 for FR1. For FR2, =8 when QCL info is not provided or when QCL info is provided for the different PRS overlapping in time on the same frequency layer; otherwise =1.
· =TBD (<=4, the exact number(s) can be decided during the performance part)
· =Ti (in our view, Ti includes already the PRS symbols as well so no need to add the time with PRS symbols)
· Nproc,i=
·  is the duration of configured DL-PRS symbols in units of ms during T ms (Lprs has a completely different meaning in RAN1 and 37.355)
· : duration of DL-PRS symbol in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth in MHz, corresponds to durationOfPRS-Processing in 37.355
·  the number of configured PRS resources in a slot
· : number of DL PRS resources that UE can process in a slot (up to 64), corresponds to maxNumOfDL-PRS-ResProcessedPerSlot in 37.355

· 
· Recommended WF
· Option 1 and option 2 are similar, and the difference is whether CSSF applies to . Please proponents of option 1/2 come up with a converged option. This also depends on Issue 0-3 on whether to define special handling of the last sample.
· Please proponents of option 3 come up with detailed proposals. 
· Please note that there is no separate issue for the “Periodicity of PRS measurement”, although there is a note in the GTW agreement “Note: CSSF impact will be further discussed”. From moderator’s understanding, the CSSF impact on the periodicity (if any) can be addressed by option 3. 
	Company
	Comments on Issue 0-1: Measurement period for RSTD per positioning frequency layer

	Ericsson
	We updated option 3.

	MTK
	Support option 1. 
Only last PRS sample should be handled differently in this formula, so we don’t agree with option 2.
We don’t agree with option 3. In our view, multiplying CSSF with MGRP is not correct because not every MGRP need to be shared by PRS measurement and RRM measurement. In our view,  is the unit step of time that UE would measure PRS. The CSSF scaling should be applied on such step.
In the following we give an example in which CSSF = 1 but option 1 is not equal to option 3:
Let =1, = 4, , and consider
[image: ]
In this case, option 1 gives   , while option 3 gives .
So the requirement by option 3 is loose than option 1.

Consider another example:
[image: ]
Let CSSF = 2, =1, = 4, , then option 1 gives , while option 3 gives  
So the requirement by option 3 is too tight in comparison with option 1.

	Intel
	In our view, Option 1 is more reasonable than Option 2 if CSSF needs consider the PRS measurement layer only. But if CSSF needs to be defined regarding to the total RRM and positioning measurement layer, such CSSF shall be applied to the last sample also. 
But as the difference between them can be quite limited, both of them can be acceptable for us. Moreover, in general case the delay for the last sample can be too small to be neglected in comparison the rest of delay in Trstd,i, we also prefer to use the same scaling factor to the last sample. With such simplification, Option 1 and Option2 can be aligned naturally. 

For Option 3, according to our numeric analysis below, in case of Tprs < MGRP, the results from Option 3 is smaller than that of Option 1. 
	c=CSSF
	a=TPRS
	b=MGRP
	t=0.5*a
	Opt1:
r1=c* ceil(T/LCM（a,b))*lcm(a,b)
	Opt3:
r2= ceil(T/LCM（a,bc))*lcm(a,bc)

	4
	10
	160
	5
	640
	640

	4
	20
	160
	10
	640
	640

	4
	30
	160
	15
	1920
	1920

	4
	40
	160
	20
	640
	640

	4
	80
	160
	40
	640
	640

	4
	160
	160
	80
	640
	640

	4
	320
	160
	160
	1280
	640

	1
	640
	160
	320
	640
	640



And the difference between Option 1 and Option 3 is also depending on CSSF. If CSSF =1, they are also same. 
If follow the LTE approach which is also proposed by Qualcomm, for the longer Tprs (sparse PRS density), CSSF can be “1”. That is the Option 3 can be same as Option 1. 
Therefore, in order to converge our views easily, we can use either Option1 or Option 3 provided CSSF for PRS is “1”.


	Qualcomm
	We prefer option 1 but can also support option 3 conditioned on CSSF = 1 for long PRS periods (sparse PRS) and that CSSF does not account for multiple positioning frequency layers (if exists), In other words, CSSF is sharing of one positioning frequency layer and RRM at any given time.  We no longer support option 2. 

	CATT
	Can support option 1 after further checking. 

	Huawei
	We support option 1 and share similar view as MTK.

	
	



Issue 0-2: Number of PRS measurement samples (
· Option 1: 
· [4] in the units of 
· Option 2: 
· ≤ [4] in the units of 
· Recommended WF
· Further discuss in 2nd round.
	Company
	Comments on Issue 0-2: Number of PRS measurement samples (

	Ericsson
	Option 2. No need to make decision in this meeting, since this is performance part.

	MTK
	Support option 1.
In our understanding, for a cell (or a TRP), it is reasonable to allow UE to measure PRS from the cell for =4 MGs in order to have a better TOA estimation.
If we go with option 2, we still have to define the requirement based on the worst case =4 since NW would not know whether UE measures PRS from a cell for 1,2,3,or 4 MGs.
We don’t think this should be left to performance part. It is related to core requirements and has to be decided in this meeting

	Intel
	Support Option 1. If we identified any issue during the performance evaluation, we can revise it. 

	Qualcomm
	Support option 1. Option 2 does not make sense because LMF will have to set the responseTime to some value and it will use the upperbound of the measurement period. So option 2 cannot be used in the specification. Furthermore, a UE is allowed to report measurements earlier than the upper bound anyway.

	CATT
	Support option 1. At least an exact number should be defined, the description way like smaller than or equal to [N] is not acceptable. 

	Huawei 
	We support option 1. We suggest to account for the PRS repetitions in the accuracy requirements, but the core requirements should be generic.

	
	



Issue 0-3: Processing of the last PRS measurement sample
· Option 1 (Huawei, MTK): 
·  =  + 
· Option 2 (Intel): 
·  =  
· Option 3 (CATT):
·  = 
· Option 4:
·   = 
· Option 5:
·  =Ti
· Other options are not precluded
· Recommended WF
· Further discuss in 2nd round.
· As Chairman noted during the GTW session, if no consensus can be reached, option 4 would be the default option, i.e. no special handling of the last sample for each positioning frequency layer. 
	Company
	Comments on Issue 0-3: Processing of the last PRS measurement sample

	Ericsson
	Option 5 (in our view, Ti includes already the PRS symbols)

	MTK
	We support option 1. Our view is illustrated below:
[image: ]
Regarding option 4, we note that we have , but we don’t necessary have + . It follows that option 4 may lead to a requirement that exceeds UE’s processing capability.
On the other hand, it is possible that + . In such cases, the requirement is too loose in comparison to UE’s processing capability.
Therefore, option 4 would be a reasonable requirement only in some special cases. We prefer not to go with option 4.  

	Intel
	In our understanding, the difference among Option 1,2,3 is because the UE buffering behavior is different. For an example, in Option 2, we assume the UE processing unit of last sample is small than N and UE can buffer 1 slot at least. 
In general case,  the delay of last sample can be quite small in the total delay. So we can take some reasonable simplification to agree Option 4. 

	Qualcomm
	Support option 1. It is up to UE which segment of L_PRS it processes. So the last instance processing should allow for the worst case (last segment of L_PRS). 

	CATT
	Can support option 1. 

	Huawei 
	We support option 1. 

	Intel2
	It shall be noted that in case of multiple positioning layer, only one  for the layer which was measurement by UE in the last will be applicable.  
That is for the delay in case of multiple positioning layer, the exact delay shall be:
   
·  =  + )

Actually the first part of delay (“ ) will completely dominate the total delay requirements indeed. 
In other words, Option 4 make sense to us. 



Issue 0-4: Start of the measurement period
· Option 1: 
· the start of the earliest MG which contains the PRS resources of the positioning frequency layer after UE has received all assistance data
· Recommended WF
· Further discuss in 2nd round.
· During the GTW session, it seemed companies’ views on this issue were similar. The issue was left open because a question was raised by Ericsson on whether the “earliest MG” is clear enough considering MG sharing with RRM measurement. Companies are encouraged to provide comments regarding this question.
	Company
	Comments on Issue 0-4: Start of the measurement period

	Ericsson
	Option 1 is Ok

	MTK
	Support option 1. 
In our view, whether UE chooses to measure PRS in the first MG after receiving assistance information (considering MG sharing with RRM measurement) is reflected by CSSF in the formula.

	Intel
	We can support Option 1. 

	Qualcomm
	Option 1.

	CATT
	Prefer modified option 1 as: ‘the start of the earliest available MG used for PRS RSTD measurement after UE has received all assistance data’

	Huawei
	We support option 1.

	
	



Issue 0-5:  for FR2 when QCL info is provided
· Note: it was agreed in GTW that when QCL info is not provided , so the issue is for the case when QCL info is provided.
· Option 1: 
· when different PRS overlap in time on the same frequency layer 
· otherwise 
· Option 2 (this option is added based on companies’ comments in the 1st round): 
·  always 
· Other options are not precluded
· Recommended WF
· Further discuss in 2nd round.
	Company
	Comments on Issue 0-5:  for FR2 when QCL info is provided

	Ericsson
	Option 1.
Option 2 is not based on the GTW conclusion.

	MTK
	Support option 2. 
We note that it is a general case that multiple PRSs overlap in time (even with muting pattern employed). In addition, in case that QCL info is provided, whether the QCL source can be measured by the UE is another problem. We suggest we don’t optimize the requirement for this case, at least in this release.

	Intel 
	Both options are fine to us. Prefer Option 1

	Qualcomm
	Option 1 is ok but the wording needs to be modified. When QCL information is provided AND different PRS resources of the same positioning frequency layer do not overlap in time AND QCL source is detectable (satisfies the side condition), . Otherwise, 

	CATT
	Prefer option 2. UE cannot always differentiate whether and how many PRS resources overlapped in time when performing measurement. A unified way is preferred. 

	Huawei
	We support option 2.
Option 1 is addressing non-typical cases, because in real deployment it is likely that PRS resources from multiple TRPs are aligned in time. Also option 1 will make the requirements more complicated. Finally, we have a bit different from QC on the last condition “QCL source is detectable (satisfies the side condition)” – the QCL source should be detected but not just detectable. As UE is not required to perform additional RRM measurement for positioning, it can be difficult to define this condition exactly, and this is another reason we prefer option 2.

	ZTE
	Prefer Option 1.



Issue 0-6: Total measurement period for RSTD – overlapping case
· Note: it was agreed in GTW that when MGs and processing time T have overlap between different frequency positioning frequency layers, the total measurement period is as follows 
· +X, where is X is FFS to account for last sample processing
This issue is for definition of X.
· Recommended WF
· Further discuss in 2nd round. Companies are encouraged to come up with concrete proposals.
· There is a note in GTW agreement “Note: impact of CSSF is under discussion”. Please proponent of the note come up with detailed proposals for the CSSF impact on total measurement period, and whether the impact is same as for non-overlapping case in Issue 0-7.
	Company
	Comments on Issue 0-6: Total measurement period for RSTD –  overlapping case

	Ericsson
	For signal frequency case, we have provided our proposal above.
For multiple frequencies case, we still think it should be:

if a gap is shared between different frequency layers (which is not the case at least between FR1 and FR2 with per-FR gaps and not the case if the gaps are misaligned among carriers), the impact of multiple frequency layers is naturally (by definition in Rel-15) taken care of by CSSF.
Our understanding is also that Nproc is already taking into account the overlapping T case, so why this should be done multiple times for each frequency if the Trstd,i are summed up?
CSSF is actually being discussed in another thread #217.

	MTK
	We propose X = , where  is the number of positioning frequency layers.
This is illustrated in the following figure:
[image: ]
The idea is: 
· when UE completes the measurement of 1st positioning frequency layer, the UE at most have to wait Teffect,2 ms for next MG and then start the measurement of 2nd positioning frequency layer
· Similarly, when UE completes the measurement of 2nd positioning frequency layer, the UE at most have to wait Teffect,3 ms for next MG and then start the measurement of 3rd positioning frequency layer
However, the order of positioning frequency layer measurement is up to UE’s implementation. So we propose an upper bound as X =  .

	Intel
	X can be up to the conclusion of issue 0-3 

	Qualcomm
	We support +X, formulation. X can account for MG reconfiguration as well. We don’t support max(RSTD_i) as it does not make sense to us. If MG configuration for different frequency layers are not overlapped, then naturally UE has to measure one frequency layer at a time and the measurement periods add. If MG configuration for different frequency layers are overlapped, then UE is not required to measure them concurrently. 

	Huawei
	We support to use sum approach, and we understand this was already agreed in the GTW for the overlapping case. The remaining issue is X. For value of X, we can support MTK’s proposal above.
To Ericsson, we understand the CSSF is only for MG sharing between RRM and PRS measurement. We are not considering to use CSSF for MG sharing between PRS layers. For example, we can have 2 PRS layers both with Tprs=320ms with same offset, and some companies are proposing to define CSSF=1 for each of the PRS layers due to sparse PRS resource, and if take the max approach it means UE is actually required to process the 2 PRS layers in parallel which is against RAN1 assumption.

	Intel2
	In  our understanding , the total delay can be denoted by:
   
·  =  + )


	
	



Issue 0-7: Total measurement period for RSTD – non-overlapping case
· Note: it was agreed in GTW that when MGs and processing time T have overlap between different frequency positioning frequency layers, the total measurement period is as follows 
· +X, where is X is FFS to account for last sample processing
Different options were proposed for the case when MGs and processing time T do not have overlap between different positioning frequency layers. This issue is for non-overlapping case.
· Option 1 (Huawei, QC, Intel, MTK): 
· +X, i.e. same as overlapping case for overlapping case in Issue 0-6
· Option 2 (E///): 
·  
· Recommended WF
· Further discuss in 2nd round. 
· Please proponent of option 2 come up with more details on the conditions for non-overlapping case, e.g. the start/offset of the processing time T. There were also questions from QC/Apple during the GTW session on non-overlapped MG that needs to be addressed.  
· There is a note in GTW agreement “Note: impact of CSSF is under discussion”. Please proponent of the note come up with detailed proposals for the CSSF impact on total measurement period, and whether the impact is same as for overlapping case in Issue 0-6.
	Company
	Comments on Issue 0-7: Total measurement period for RSTD –  non-overlapping case

	Ericsson
	For signal frequency case, we have provided our proposal above.
For multiple frequencies case, we still think it should be:

if a gap is shared between different frequency layers (which is not the case at least between FR1 and FR2 with per-FR gaps and not the case if the gaps are misaligned among carriers), the impact of multiple frequency layers is naturally (by definition in Rel-15) taken care of by CSSF.
Our understanding is also that Nproc is already taking into account the overlapping T case, so why this should be done multiple times for each frequency if the Trstd,i are summed up?
CSSF is actually being discussed in another thread #217.

	MTK
	Support option 1, where X =  and  is the number of positioning frequency layers.
For simplicity, we suggest to consider the UE behavior that UE would measure positioning frequency layer sequentially, i.e., UE completes the measurement of i-th positioning frequency layer, and then start the measurement of (i+1)-th positioning frequency layer, for , where  is the number of positioning frequency layers.

	Intel
	We support opion1. Then we may not differentiate these two scenarios. From RAN4 requirements perspective, we need not to define too many scenario specific requirements. 

	Qualcomm
	We support +X, formulation. X can account for MG reconfiguration as well. We don’t support max(RSTD_i) as it does not make sense to us. If MG configuration for different frequency layers are not overlapped, then naturally UE has to measure one frequency layer at a time and the measurement periods add. If MG configuration for different frequency layers are overlapped, then UE is not required to measure them concurrently. 

	CATT
	Support option 1. In our understanding, only one frequency layer is measured each time, so the measurement period should be the sum of each layer. 

	Huawei
	We support option 1. We share similar views as MTK/Intel/QC above.

	
	


The following sub-topics are to be further discussed in the 2nd round. Please use the 1st round summary as starting point for 2nd round discussion.
	Company
	Comments

	XXX
	Sub-topic 2-6 Calculation of PRS occasion duration

Sub-topic 2-8 Multiple PRS periodicities

Sub-topic 2-10 Measurement period extension due to SSB collision

Sub-topic 2-13 Measurement period when configured with PRS-RSRP


	Ericsson
	Sub-topic 2-6 Calculation of PRS occasion duration
PRS occasion is not relevant any more, but we think Nproc should depend on the buffering type too (currently it is not).
Sub-topic 2-8 Multiple PRS periodicities
low priority, focus on the same PRS periodicity first
Sub-topic 2-10 Measurement period extension due to SSB collision
Same comment as in the 1st round:
Prefer Option 2, but if that is not agreeable then the following clarification is needed in the requirements (option 3):
· The same measurement period requirement shall be met, regardless of whether some of the PRS symbols are dropped or not during this measurement period.
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
Trstd is not impacted, but given that PRS-RSRP samples and RSTD samples should be over the same PRS and given the number of required samples for PRS-RSRP can be larger (based on simulation results), the RSTD measurement should be performed other the same measurement period as required for PRS-RSTD (if that is longer). If the latter is shorter, then clearly this issue does not exist for RSTD.

	MTK
	Sub-topic 2-6 Calculation of PRS occasion duration
Option 2.
We can accept option 1 if the RSTD measurement requirement has no difference between option 1 and option 2.
Sub-topic 2-8 Multiple PRS periodicities
Option 1
Sub-topic 2-10 Measurement period extension due to SSB collision
Support the bullet in option 1:
“RSTD measurement period to be defined for cases when PRS occasions are not dropped”
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
Don’t agree with option 1. 
We share the same view as HW “In our view RSTD is the main measurement while PRS-RSRP mainly serves as quality indicator, so the RSTD measurement period should not be impacted due to PRS-RSRP measurement.”

	Intel
	Sub-topic 2-6 Calculation of PRS occasion duration
· Do not define the term “PRS occasion”
Sub-topic 2-8 Multiple PRS periodicities
Support Option 1. 
Sub-topic 2-10 Measurement period extension due to SSB collision
Support Option 1.
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
Support Option 2.

	Qualcomm
	Subtopic 2-6:
Agreed not to define PRS occasion
Subtopic 2-8: 
Option 1
Subtopic 2-10:
Option 1 and we do not agree to either option 2 or option 3 and its so-called clarification. 
Subtopic 2-13: 
Option 2.

	CATT
	Sub-topic 2-6 Calculation of PRS occasion duration
Support option 1. No need to differentiate calculation type now. 
Sub-topic 2-8 Multiple PRS periodicities
Support option 1. 
Sub-topic 2-10 Measurement period extension due to SSB collision
Support option 1. 
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
Support option 2. 

	Huawei
	Sub-topic 2-6 Calculation of PRS occasion duration
The sub-topic is about the calculation of Lprs. Our preference is option 1.
Sub-topic 2-8 Multiple PRS periodicities
Option 1
Sub-topic 2-10 Measurement period extension due to SSB collision
Option 1
Sub-topic 2-13 Measurement period when configured with PRS-RSRP
Option 2. We do not think RSTD measurement period should be impacted by PRS-RSRP measurement.




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  

	R4-2012129
(revision of R4-2009744)
	CR for PRS RSTD requirements in TS38.133
CR is capturing agreements from Issue 0-1 to Issue 0-7, recommended to be Return to

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
WF is capturing agreements and open issues for the sub-topics discussed in the second round, recommended to be Return to



Topic #3: Measurement period for UE Rx-Tx time difference
As there is clear commonality between measurement period for RSTD and UE Rx-Tx time difference, only those issues that are specific for UE Rx-Tx time difference are discussed under this topic.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009671 
	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.

	R4-2009876 

	Qualcomm Incorporated
	Proposal 2. Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layers. 
[bookmark: _Hlk47432011]Proposal 3. Regarding the proximity of SRS transmission with PRS reception, RAN4 to down-select from the following two options:
· Option A: The measurement accuracy requirements for UE Rx-Tx time 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 [-25, 25] ms of at least one DL PRS resource of each of the TRPs in the assistance data. 
· NOTE: Accuracy requirements shall be independent of PRS and SRS separation with option A
· Option B: The measurement accuracy requirements for UE Rx-Tx time difference is applicable regardless of time separation of SRS transmissions and PRS receptions
· NOTE: Accuracy requirements shall be a function of maximum time separation among SRS transmissions and their corresponding closest PRS receptions within the Rx-Tx time difference measurement period, i.e., the larger the maximum separation, the looser the accuracy requirements
Proposal 4. RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason.
Proposal 5. UE Rx-Tx time difference measurement period is restarted after HO when SRS reconfiguration on the target cell is complete. 
Proposal 6. UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period. UE Rx-Tx time difference measurement requirements are applicable for UE autonomous adjustment of UL timing.

	R4-2009883
	Qualcomm Incorporated
	1. Introductin section describing the overview and when this clause becomes applicable
2. Measurement requirements describing the measurement period formulation and agreements on handling of MG configuration, HO, TA change
3. Applicability of requirements (including scenarios when requirements are not applicable)
4. Measurement delay requirements

	R4-2009847 
	CATT
	Proposal 1: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity. 
Proposal 2: SRS dropping should not be accounted in measurement period. 
Proposal 3: UE should re-start the Rx-Tx time difference measurement after cell change. 
Proposal 4: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.

	R4-2009743
	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.
Observation 5: NR UE Rx-Tx time difference measurement accuracy requirements can be applicable when the following condition was satisfied: 
“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 [-160, 160] ms”

	R4-2010707
	OPPO
	Proposal 1: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity. 
Proposal 2: UE Rx-Tx measurement delay depends on PRS periodicity, which can be same as that of PRS RSTD.
Proposal 3: On Measurement period with HO, we can support option 1 and 2.
Proposal 5: On proximity between SRS and PRS, it is proposed to configure a looser SRS offset around PRS to ensure the feasibility of both network and UE.

	R4-2011159
	Huawei, HiSilicon
	Proposal 1: RAN4 to define Rx-Tx time difference requirements only for the case where SRS resource is in the same band as PRS resource.
Proposal 2: SRS periodicity or SRS dropping is not accounted in UE Rx-Tx time difference measurement period.
Proposal 3: Adopt option 1 for Rx-Tx time difference in HO case: the UE Rx-Tx time difference measurement period is extended, the extension depends on the number of serving cell changes and on the corresponding interruption time.
Proposal 4: UE shall continue Rx-Tx time difference measurement, even the timing of its UL transmissions changes during the measurement period. 
Proposal 5: The measurement requirements for UE Rx-Tx timing difference is applicable provided that any SRS transmission is within [-160, +160]ms of at least one DL PRS resource of each TRP.

	R4-2011355
	Ericsson
	· Observation 3: There is a big range of the number of PRS symbols which can be available within each PRS periodicity Tper, depending on the configuration:
· For comb-2: from 2 symbols (1 pattern in slot and no repetitions) up to 384 symbols (2 symbols of one comb-2 pattern  6 comb patterns within a slot  32 slot repetitions)
· For comb-12: from 12 symbols (1 pattern in slot and no repetitions) up to 384 symbols (12 symbols of one comb-12 pattern  32 slot repetitions)
· Proposal 7: The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· Proposal 8: The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Proposal 11: For UE Rx-Tx in FR1, no impact of UE RX beam sweeping on RSTD measurement period shall be considered.
· Proposal 12: For UE Rx-Tx in FR2, for the case when the QCL information is available to the UE, there is no impact of UE rx beam sweeping on UE Rx-Tx measurement period.
· Proposal 13: When measurement gaps are used, the measurement period TUERxTx, without considering the dropped PRS impact, can be determined as:
TUERxTx = ceil(NUERxTx,req / KPRS)  max(TPRS, MGRP)  CSSF  X, 
where:
NUERxTx,req comb patterns are required for an RSTD measurement to meet the required accuracy,
KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period),
TPRS is the PRS periodicity,
X is FFS (X≥1) related to UE measurement capability.
· Proposal 14: During the UE Rx-Tx measurement period TUERxTx specified in TS 38.133, the UE shall be able to perform UE Rx-Tx measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64).
· Proposal 15: If UE Rx-Tx is not configured together with PRS-RSRP, the UE Rx-Tx measurement period is defined as TUERxTX.
· Proposal 16: If UE Rx-Tx is configured together with PRS-RSRP, then the measurement periods for both measurements are defined as:
· max(TUERxTx,TPRS-RSRP), where TPRS-RSRP and TUERxTx are the measurement periods for PRS-RSRP and UE Rx-Tx, when configured without other measurements.

· Proposal 17: The UE Rx-Tx measurement period TUERxTx can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE.
· Proposal 18: The extension amount of TUERxTx can be determined by a scaling factor k and depends on the periodicity of the PRS resource which has non-available PRS symbols and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
· Proposal 19: If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.Proposal 20: The UE Rx-Tx measurement period TUERxTx can also be extended to compensate for the number of dropped SRS transmissions, at least when the number of dropped SRS transmissions is large.
· Proposal 21: UE Rx-Tx measurement period depends on max(PRS periodicity, SRS periodicity).
· Proposal 22: The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS.
· Proposal 23: If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j.
· Proposal 24: When the on-going UE Rx-Tx measurement continues under a serving cell change (according to the earlier agreement), the UE Rx-Tx time difference measurement period is extended, and the extension depends on the number of serving cell changes and on the corresponding interruption time.
· Proposal 25: 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.
· Proposal 26: 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.


Open issues summary
Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
· Option 1 (CATT, Intel, OPPO, HW, QC): No
· Option 2 (Ericsson): Yes 
· UE Rx-Tx measurement period depends on max(PRS periodicity, SRS periodicity)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
· Option 1 (QC, CATT, Intel, HW): No
· RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason (QC)
· Option 2 (Ericsson): Yes
· The UE Rx-Tx measurement period can also be extended to compensate for the number of dropped SRS transmissions, at least when the number of dropped SRS transmissions is large.
· Option 3: clarify in the requirements that the measurement period can be longer if some (or more than X) SRS are dropped

Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-3 SRS/PRS proximity
· Option 1 (ZTE, QC, Intel, OPPO, HW): The measurement requirements is 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 is independent of PRS and SRS separation
· X=50 (ZTE)
· X=25 (QC) 
· X=160 (Intel, HW)
· a looser SRS offset around PRS to ensure the feasibility of both network and UE (OPPO)
· Option 2 (QC): The measurement accuracy requirements for UE Rx-Tx time difference is applicable regardless of time separation of SRS transmissions and PRS receptions. Accuracy requirements shall be a function of maximum time separation among SRS transmissions and their corresponding closest PRS receptions
· Option 3 (CATT): Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.
· Option 4 (Ericsson): The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS. If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-4 SRS/PRS being in same band
· Option 1 (QC): Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layers.
· Option 2 (HW): RAN4 to define Rx-Tx time difference requirements only for the case where SRS resource is in the same band as PRS resource.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-5 Measurement period in case of HO
· Option 1 (QC, CATT, OPPO): UE restarts the measurement
· Option 2 (Ericsson, OPPO, HW): UE continues the measurement, 
· the measurement period is extended, and the extension depends on the number of serving cell changes and on the corresponding interruption time.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
· Option 1a (QC): UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period. 
· Option 1b (Ericsson): 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.
· Option 2 (Intel, HW): UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-7 Measurement period in case of TA change
· Option 1 (QC, Intel, HW): UE Rx-Tx time difference measurement requirements are applicable for UE autonomous adjustment of UL timing.
· Option 2 (Ericsson): 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.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-8 Measurement period in case of NTA_offset change
· Option 2 (Ericsson): 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
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-9 Rx beam sweeping in FR1
· Option 1 (Ericsson): For UE Rx-Tx in FR1, no impact of UE RX beam sweeping on RSTD measurement period shall be considered.
Recommended WF: Agree on the proposal
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	3-3: Support Option 1 with preference on X = 50. X = 25 seems too small and would restrict the scheduling flexibility while X = 160ms seems not necessary. We’re open to discuss the value further.
3-9: Support recommended WF.

	Intel
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Support Option 1 because of the exact definition of UE Rx-Tx time difference measurement in TS38.215
Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Option 1
Sub-topic 3-3 SRS/PRS proximity
Prefer Option 1. Also in our view, this can be FFS in the performance part. 
Sub-topic 3-4 SRS/PRS being in same band
Option 1 and 2 are quite same. We are fine either of them.
Sub-topic 3-5 Measurement period in case of HO
Same as the requirements for RSTD, we prefer Option 2.
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
Prefer to Option 2. But since this issue could impact the performance requirements only, we can also defer to next meeting. 
Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
According to our analysis , such autonomous TA change impacts can be little. But since this issue could impact the performance requirements only, we can also defer to next meeting.
Sub-topic 3-8 Measurement period in case of NTA_offset change
Option 2 is fine for us.
Sub-topic 3-9 Rx beam sweeping in FR1
We can agree this recommended WF.



	Huawei
	3-1: 
We support option 1. By definition in 38.215 the UE Rx-Tx does not involve SRS. SRS is considered for UE Rx-Tx just because it is measured for gNB Rx-Tx, and multi-RTT replies on both UE and gNB Rx-Tx. In this sense, it is more relevant to discuss PRS/SRS proximity.
3-2:
We support option 1. Same comment as for 3-1. 
3-3: 
We support option 1 with X=160ms. In our view, this is a reasonable trade-off between positioning performance and NW restriction, and the latter also impacts the usability of multi-RTT positioning.
Option 2 in our view does not work, as accuracy requirements are separately defined for UE Rx-Tx and gNB Rx-Tx. The accuracy of UE Rx-Tx does not depend on SRS transmission.
Option 3 may be too loose restriction for multi-RTT to work in practice.
Option 4 does not really address the issue of large time separation between UE Rx-Tx measurement and gNB Rx-Tx measurement, which may cause performance degradation for multi-RTT.
3-4:
We support option 2. We believe SRS and PRS in different bands are non-typical scenario and has some issues in performance.
3-5:
We support option 2. It is hard to tell whether option 1 or option 2 is better, but we slightly prefer option 2 because it is aligned with other PRS measurement.
3-6:
We support option 2. As gNB would continue the Rx-Tx measurement (since it is unware of the UE timing change), UE measurement behavior should be same. In last meeting it was agreed that accuracy requirements do not apply for this case and to us this is sufficient.
3-7:
We support option 1 with the same comments as for 3-6. 
3-8:
We do not agree with option 2. In our view, NTA_offset change is rather corner case, so it does not need to be addressed in the specification. 
3-9:
Agree with option 1.

	Qualcomm
	Subtopic 3-1:
Support option 1. Option 2 is not consistent with definition of UE Rx-Tx in 38.215. Considerations about accuracy requirements are discussed in subtopic 3-3. 
Subtopic 3-2: 
Support option 1.
Subtopic 3-3:
We support option 1 with X=25ms but are open to discuss the actual value further to address the concerns about NW scheduling. We note that so far NW providers have not addressed exactly why there is an issue with smaller X and how much relaxation is needed to remove their concerns. On the other hand, we have provided technical reasons in our papers why a small value of X is needed. Option 2 is not optimal but if option 1 cannot be agreed, there is no other way than to proceed with option 2. Option 3 is very relaxed. Measurement period can take many seconds and having only one SRS transmission is not realistic (it doesn’t even work for gNB Rx-Tx measurement). Option 4 is not really a workable option. It’s paraphrasing 38.215.
Subtopic 3-4:
We understand the concerns behind option 2 but we think RAN4 can start from option 1 and if time allows, work on accuracy requirements with PRS and SRS in different bands. Option 2 excludes this altogether.
Subtopic 3-5:
SRS configuration does not carry over in HO reconfiguration. So what does UE continuing measurement mean here? In our understanding, UE can restart the measurement period from the point when SRS reconfiguration is complete.
Subtopic 3-6:
We support option 1a. Defining details of UE behavior in option 1b is not necessary. We don’t understand why measurement accuracy is not applicable in this scenario whereas measurement period is applicable. What good does option 2 have?
Subtopic 3-7: 
We support option 1. Autonomous adjustment of transmit timing has a cap on max and min slew rate and is trackable by gNB and UE continuously performs this. It is different from TA change. 
Subtopic 3-8:
This is unnecessary. We don’t think this is needed.
Subtopic 3-9:
Option 1 is ok.

	MTK
	Sub-topic 3-1: Option 1
Sub-topic 3-2: Option 1
Sub-topic 3-3: We have a different view here. 
The problem is that there exists timing drift which is caused by clock frequency offset of crystal. The clock frequency offset relates to temperature and is a time-vary quantity. In LTE, CRS is always transmitted by TRPs, so between PRS occasion UE can compensate the crystal clock frequency offset by measuring CRS.
However, in NR there is no CRS. Instead of requesting PRS/SRS proximity, a better solution is that serving cell transmits TRS for UE to measure.
Actually, if TRS is not configured or the periodicity of TRS is larger than PRS periodicity, then UE cannot compensate the crystal clock frequency between two consecutive PRS occasions, which would impact the measurement accuracy of TOAs.
We have the following proposal:
Proposal: Add proper TRS settings in both all timing accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.
Sub-topic 3-4: The two options are the same in our view. We can accept both options. 
Sub-topic 3-5: Option 1
Sub-topic 3-6: In our view, option 1a and option 1b can both be accepted. 
Option 1b defines UE behavior, while option 1a says that no requirements will be defined for TA change scenario.
Sub-topic 3-7: Option 2
Sub-topic 3-9: Option 1 is OK


	Ericsson
	sub-topic 3-1: Option 2 or alternatively clarify that the requirements can be more relaxed if SRS is more sparse than PRS.
Sub-topic 3-2: SRS dropping can occur. The proposal “RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason” is actually an implicit requirement on the network to configure SRS to avoid SRS dropping which may not be always possible and is not acceptable. Maybe as a compromise: 
· Clarify in the requirements that the measurement period can be longer if some (or more than X) SRS are dropped?
Sub-topic 3-3: SRS is configured by gNB, while PRS configuration is coming via LPP, so it is not possible for the network to always ensure the max separation by configuration. The UE has to apply the compensation, like in LTE. Furthermore, PRS is received in measurement gaps (and in addition, not every gap can be used for PRS measurements) which can make that not all configured PRS are actually available for UE measurements and makes ensuring the max separation not feasible in practice.
Sub-topic 3-4: Is this proposed to be clarified as “requirements apply, provided that…“? What happens if PRS is in one band and SRS is another band – the requirements do not apply? What about e.g. the inter-band CA case – why does the UE need to transmit SRS in each band where PRS is to be measured?
Sub-topic 3-5: We can support option 1, because the UE is likely to change the tx timing upon the HO, since the PCell changes, and in that case we think the measurement has to be discarded. So, for UE Rx-Tx in NR, we can apply the same rule as in LTE and need to define measurement period under HO similarly to that in LTE.
Sub-topic 3-6: option 1b, which is similar to 1a but it is more clear about the UE behavior.
Sub-topic 3-7: option 2. If the accuracy requirements do not apply, then what is the point in continuing and reporting inaccurate measurements?
Sub-topic 3-8: option 2
Sub-topic 3-9: option 1

	OPPO
	Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
· Support option 1
Sub-topic 3-4 SRS/PRS being in same band
· Support option 1
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
· Support option 2
Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
· Support option 1
Sub-topic 3-8 Measurement period in case of NTA_offset change
· Not necessary to capture this situation.
Sub-topic 3-9 Rx beam sweeping in FR1
Support the recommended WF

	CATT
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Support option 1. 
Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Support option 1. 
Sub-topic 3-3 SRS/PRS proximity
Can compromise to option 1 and the time separation between SRS and PRS can be further discussed. 
Sub-topic 3-4 SRS/PRS being in same band
Option 1 and option 2 have no difference in essence. Fine with both options.
Sub-topic 3-5 Measurement period in case of HO
Support option1. The UL timing will change in case of HO. The RSTD is only related to DL signal which is different with UE Rx-Tx time difference. 
Sub-topic 3-8 Measurement period in case of NTA_offset change
Share the same view as HUAWEI and QC, it needs to be clarified for which case the NTA_offset will change. 
Sub-topic 3-9 Rx beam sweeping in FR1
Fine with the recommended WF


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2009883 (QC)
	Huawei: needs to be updated based on the outcomes.

	
	Ericsson: to be revised, currently not based on the agreements

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Whether SRS periodicity should be accounted in measurement period
Tentative agreements: None
Candidate options:
· Option 1 (CATT, Intel, OPPO, HW, QC): No
· Option 2 (Ericsson): Yes 
· UE Rx-Tx measurement period depends on max(PRS periodicity, SRS periodicity)
· Option 3 (Ericsson): clarify that the requirements can be more relaxed if SRS is more sparse than PRS
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#2
	Whether SRS dropping should be accounted in measurement period
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, Intel, HW, OPPO): No
· RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason (QC)
· Option 2 (Ericsson): Yes
· The UE Rx-Tx measurement period can also be extended to compensate for the number of dropped SRS transmissions, at least when the number of dropped SRS transmissions is large.
· Option 3 (Ericsson): clarify in the requirements that the measurement period can be longer if some (or more than X) SRS are dropped
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#3
	SRS/PRS proximity
Tentative Agreements: None
Candidate options:
· Option 1 (ZTE, QC, Intel, OPPO, HW, CATT): The measurement requirements is 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 is independent of PRS and SRS separation
· X=50 (ZTE)
· X=25 (QC) 
· X=160 (Intel, HW)
· a looser SRS offset around PRS to ensure the feasibility of both network and UE (OPPO)
· Option 2 (QC): The measurement accuracy requirements for UE Rx-Tx time difference is applicable regardless of time separation of SRS transmissions and PRS receptions. Accuracy requirements shall be a function of maximum time separation among SRS transmissions and their corresponding closest PRS receptions
· Option 4 (Ericsson): The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS. If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j.
· Option 5 (MTK): Add proper TRS settings in both all timing accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.
Recommendations for 2nd round:
Further discuss in 2nd round. This issue can be continued in Performance part.

	Sub-topic#4
	SRS/PRS being in same band
Tentative agreements: None
Candidate options:
· Option 1 (QC, Intel, MTK, OPPO, CATT): Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layers.
· Option 2 (HW, Intel, MTK, CATT): RAN4 to define Rx-Tx time difference requirements only for the case where SRS resource is in the same band as PRS resource.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#5
	Measurement period in case of HO  
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, OPPO, MTK, Ericsson): UE restarts the measurement
· Option 2 (OPPO, HW, Intel): UE continues the measurement, 
· the measurement period is extended, and the extension depends on the number of serving cell changes and on the corresponding interruption time.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#6
	Measurement period in case of TA change (due to TA command)
Tentative agreements: None
Candidate options:
· Option 1a (QC, MTK): UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period. 
· Option 1b (Ericsson, MTK): 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.
· Option 2 (Intel, HW, OPPO): UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions.
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#7
	Measurement period in case of TA change (due to UE autonomous adjustment)
Tentative agreements: None
Candidate options:
· Option 1 (QC, Intel, HW, OPPO): UE Rx-Tx time difference measurement requirements are applicable for UE autonomous adjustment of UL timing.
· Option 2 (Ericsson, MTK): 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.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#8
	Measurement period in case of NTA_offset change
Tentative agreements: None
Candidate options:
· Option 2 (Ericsson, Intel): 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
· Option 3 (HW, QC, OPPO, CATT): No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change.
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 3 as majority view.

	Sub-topic#9
	Rx beam sweeping in FR1
Tentative agreements: 
For UE Rx-Tx in FR1, no impact of UE RX beam sweeping on RSTD measurement period shall be considered.
Candidate options:
Recommendations for 2nd round:
No further discussion.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)
The following sub-topics are to be further discussed in the 2nd round. Please use the 1st round summary as starting point for 2nd round discussion.
	Company
	Comments

	XXX
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period

Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period

Sub-topic 3-3 SRS/PRS proximity

Sub-topic 3-4 SRS/PRS being in same band

Sub-topic 3-5 Measurement period in case of HO

Sub-topic 3-6 Measurement period in case of TA change (due to TA command)

Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)

Sub-topic 3-8 Measurement period in case of NTA_offset change


	Ericsson
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Option 3 could be agreeable to us. Option 3 was not discussed in the 1st round.
Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Option 3 could be agreeable. Option 3 was not discussed in the 1st round.
Sub-topic 3-3 SRS/PRS proximity
SRS is configured by gNB, while PRS configuration is coming via LPP, so it is not possible for the network to always ensure the max separation by configuration. The UE has to apply the compensation, like in LTE. Furthermore, PRS is received in measurement gaps (and in addition, not every gap can be used for PRS measurements) which can make that not all configured PRS are actually available for UE measurements and makes ensuring the max separation not feasible in practice.
Sub-topic 3-4 SRS/PRS being in same band
Our question from the 1st round was not answered:
· What about e.g. the inter-band CA case – why does the UE need to transmit SRS in each band where PRS is to be measured?
Sub-topic 3-5 Measurement period in case of HO
Option 1
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
Option 1b
Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
Option  2, should be consistent with 3-6. Do not agree with option 1, since this suggests that the measurement can still be reported (and can be inaccurate if there are no accuracy requirements) while NW is not aware of the autonomous adjustment at the UE – this is not acceptable and not useful for positioning.
Sub-topic 3-8 Measurement period in case of NTA_offset change
Option 2. Option 3 suggests that the same requirements apply, regardless of N_TA_offset change but then this is not the case either.

	MTK
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Support option 1

Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Support option 1

Sub-topic 3-3 SRS/PRS proximity
Support option 5. 
The reason is as explained in first round. We copied below for ease of reference:
The problem is that there exists timing drift which is caused by clock frequency offset of crystal. The clock frequency offset relates to temperature and is a time-vary quantity. In LTE, CRS is always transmitted by TRPs, so between PRS occasion UE can compensate the crystal clock frequency offset by measuring CRS.
However, in NR there is no CRS. Instead of requesting PRS/SRS proximity, a better solution is that serving cell transmits TRS for UE to measure.
Actually, if TRS is not configured or the periodicity of TRS is larger than PRS periodicity, then UE cannot compensate the crystal clock frequency between two consecutive PRS occasions, which would impact the measurement accuracy of TOAs.

Sub-topic 3-4 SRS/PRS being in same band
Support option 1

Sub-topic 3-5 Measurement period in case of HO
Support option 1

Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
Support option 2 as we understand HW’s viewpoint: “As gNB would continue the Rx-Tx measurement (since it is unware of the UE timing change), UE measurement behavior should be same. In last meeting it was agreed that accuracy requirements do not apply for this case and to us this is sufficient.”

Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
Support option 1 due to the same reason as that for 3-6.

Sub-topic 3-8 Measurement period in case of NTA_offset change
Support option 3

	Intel
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Support Option 1. 

Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Support Option 1. 

Sub-topic 3-3 SRS/PRS proximity
Support Option 1. The exact X can be FFS in the performance part. 
Sub-topic 3-4 SRS/PRS being in same band
Slightly prefer Option 1 and the UE Rx-Tx time difference requirements applicability shall be clarified. 
Sub-topic 3-5 Measurement period in case of HO
According to the previous agreements [R4-1915854], we can support Option 1.  
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
We can support Option 1a as the similar reason for subtopic 3-5. 
Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
Support Option 1.
Sub-topic 3-8 Measurement period in case of NTA_offset change


	Qualcomm
	Whether SRS periodicity should be accounted in measurement period
Option 1. 
Whether SRS dropping should be accounted in measurement period
Option 2 and 3 are not agreeable.
SRS/PRS proximity
We support option 1 with X = 25ms
Reply to Ericsson: PRS is measured in MG so serving gNB knows the whereabouts of PRS. In addition, if serving gNB is not aware of PRS, then it will interfere with PRS of neighboring TRPs and violate the side conditions which makes the measurement requirements inapplicable anyway. However, we can compromise and propose that 
· The measurement requirements is applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of serving TRP. Accuracy requirements is independent of PRS and SRS separation
In our view, serving TRP sending PRS is a very typical scenario so serving gNB should be aware of where PRS is.
Reply to MTK: we don’t agree that TRS can solve the issue. UE is typically required to track TRS of serving gNB and these are not QCL’ed with other neighbor TRPs. In addition, the BW of TRS can be much smaller than the BW of PRS which does not help with resolution of timing drifts needed to achieve accuracy requirements of positioning. 
SRS/PRS being in same band
Option 1.
Measurement period in case of HO
Support option 1
Measurement period in case of TA change (due to TA command)
Option 1a. We don’t agree to option 1b as it imposes a UE implementation that is not needed. What if UE has finished nearly all measurements in the assistance data before it receives a TA command? One implementation can simply report all the completed measurements and option 1b prevents that.
Measurement period in case of TA change (due to UE autonomous adjustment)
Option 1.
Measurement period in case of NTA_offset change
Option 3.

	CATT
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Support option 1. 
Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Support option 1. 
Sub-topic 3-3 SRS/PRS proximity
Support option 1. And fine with X=160ms. 
Sub-topic 3-4 SRS/PRS being in same band
We are fine with both options. 
Sub-topic 3-5 Measurement period in case of HO
Support option 1. 
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
Fine with option 2. 
Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
Fine with option 1. 
Sub-topic 3-8 Measurement period in case of NTA_offset change
Support option 3.

	Huawei
	Sub-topic 3-1 Whether SRS periodicity should be accounted in measurement period
Option 1
Sub-topic 3-2 Whether SRS dropping should be accounted in measurement period
Option 1
Sub-topic 3-3 SRS/PRS proximity
Option 1 with X=160ms
Sub-topic 3-4 SRS/PRS being in same band
Option 2, as we understand SRS and PRS in different bands is not a common case.
To Ericsson’s question, we understand UE is not required to do so – where UE to send SRS is configured by NW. When UE calculates the Rx-Tx, it needs to combine the PRS timing and an UL timing, and we are suggesting to define requirements only for the case where SRS resource is in the same band as PRS resource. 
Sub-topic 3-5 Measurement period in case of HO
We are OK with option 1, though we think the agreement in R4-1915854 is a bit unclear regarding the “otherwise” bullet.
Sub-topic 3-6 Measurement period in case of TA change (due to TA command)
Option 2, since gNB Rx-Tx measurement is continued. If UE restarts the measurement (as implied by option 1a and 1b), there could be some inconsistence between UE and gNB.
Sub-topic 3-7 Measurement period in case of TA change (due to UE autonomous adjustment)
Option 1, same comments as for 3-6.
Sub-topic 3-8 Measurement period in case of NTA_offset change
Option 3. 

	ZTE
	Sub-topic 3-3 SRS/PRS proximity
Support Option 1 with X = 50 ms. I think 50 ms might be a compromise for the other companies also supporting Option 1.



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  

	R4-2012130
(revision of R4-2009883)
	CR_Introduction of UE Rx-Tx time differencde measurement period requirements 
CR is capturing agreements from Issue 0-1 to Issue 0-7 under Topic#2, recommended to be Return to

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
WF is capturing agreements and open issues for the sub-topics discussed in the second round, recommended to be Return to



Topic #4: Measurement capability
The topic is for measurement capability for RSTD and UE Rx-Tx time difference measurements. Based on submitted papers, all interested companies have the same proposals for RSTD and Rx-Tx time difference, so only the proposals from AI 7.7.2.1.1 for RSTD are discussed, but same conclusion would apply for UE Rx-Tx time difference.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009874
	Qualcomm Incorporated
	Proposal 4. RAN4 to not define a minimum value for number of RSTD measurements that UE shall be capable of reporting. 
Proposal 5. If the assistance data furnished to UE exceeds any of the advertised UE capabilities related to number of PRS resource sets, PRS resources, TRPs, and positioning frequency layers, then UE is required to only measure PRS resource sets, PRS resources, TRPs, and positioning frequency layers from the assistance data up to its advertised capabilities. The order of selection and measurement from assistance data is according to the RAN2 structure of the assistance data based on RAN1 agreement above. 
Proposal 6. If the time span of a DL PRS resource instance (i.e., the time duration spanned after repetition by DL-PRS-ResourceRepetitionFactor) ± its corresponding DL-PRS-expectedRSTD-uncertainty is greater than N, where N is the duration of DL PRS symbols in ms that UE is capable of processing, measurement requirements  for this DL PRS resource do not apply. 

	R4-2009845
	CATT
	Proposal 9: RAN4 shall not define minimum measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure.

	R4-2011156
	Huawei, HiSilicon
	Proposal 2: RAN4 not to define any measurement capability requirements for PRS measurement.
Proposal 3: RAN4 not to define any requirements for the case when PRS configuration in assistance data exceeds reported capabilities.
Proposal 4: If the time span of a DL PRS resource instance is greater than UE reported capability N, measurement requirements do not apply for this resource.
Proposal 5: Reply to RAN1 LS [7] that the applicable values for X are MGL/MGRP values of the gap patterns that are applicable for PRS measurement and supported by the UE.

	R4-2011357
	Ericsson
	· Proposal 16: During the RSTD measurement period TRSTD specified in TS 38.133, the UE shall be able to perform RSTD measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64).



Open issues summary
Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement 
· Option 1 (QC, CATT, HW): No 
· Option 2 (Ericsson): Yes 
· During the RSTD measurement period TRSTD specified in TS 38.133, the UE shall be able to perform RSTD measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64)
· Option 3: During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP measurements for up to MTRP TRPs per carrier frequency (MTRP=TBD) and up to Mf carrier frequencies (Mf=TBD)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-2 Requirements when PRS configuration in assistance data exceeds reported capabilities 
· Option 1 (QC): UE is required to only measure PRS resource sets, PRS resources, TRPs, and positioning frequency layers from the assistance data up to its advertised capabilities. The order of selection and measurement from assistance data is according to the RAN2 structure of the assistance data based on RAN1 agreement.
· Option 2 (HW): RAN4 not to define any requirements for the case when PRS configuration in assistance data exceeds reported capabilities.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
· Option 1 (QC, HW): If the time span of a DL PRS resource instance is greater than UE reported capability N, measurement requirements do not apply for this resource
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-4 Value of X in R1-2004959 for UE PRS buffering and processing capability
· Option 1 (HW): Reply to RAN1 LS [7] that the applicable values for X are MGL/MGRP values of the gap patterns that are applicable for PRS measurement and supported by the UE
Recommended WF: Further discussion needed. Collect companies’ views. 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Support Option 1.
Sub-topic 4-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
Both Option 1 and 2 are fine to us as in our understanding they are same to add the condition of PRS assistance data consisted with UE’s capability to RAN4 requirements. 
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Support Option1 also.
Sub-topic 4-4 Value of X in R1-2004959 for UE PRS buffering and processing capability
For the existing gap pattern, this X is absolutely applicable. But it is also depended on the new gap pattern if there were. So can wait for the discussion of new gap pattern.  


	Huawei
	4-1:
We support option 1. We do not much point for RAN4 to repeat the UE reported capability. 
4-2: 
We would like to clarify that with option 2 we mean RAN4 does not define any “additional” requirement. Which resources to prioritize is defined by RAN1, and UE should just follow the UE behavior that is captured in RAN2 spec.
4-3:
We support option 1, as one PRS resource should be buffered and processed within one PRS occasion.
4-4: 
We support option 1. In our view, this is quite straightforward.

	Qualcomm
	Subtopic 4-1:
Option 1. RAN1 capability signaling is very comprehensive and no extra work is needed in RAN4. 
Subtopic 4-2: 
We can agree that RAN4 does not need to define “additional” requirement and prioritization of PRS resources can be per RAN2 spec.
Subtopic 4-3:
Support option 1 but we had a sharper definition of PRS resource instance in our paper which needs to be captured in the final agreement. This is perhaps another topic where definition of PRS occasion is good to have.
Subtopic 4-4: 
Support option 1. Not even sure whether RAN1 is waiting for a reply as this answer is very straightforward. 

	MTK
	Sub-topic 4-1: Option 1
Sub-topic 4-2: We think this is related to RSTD measurement period in Topic#2. The reason why we define scaling on PRS occasions is exactly the consideration on PRS configuration fits/exceeds UE’s reported capabilities. Raising the issue here is a duplication of Topic#2. 
In addition, we can also agree that RAN4 does not need to define “additional” requirement and prioritization of PRS resources can be per RAN2 spec.
Sub-topic 4-3: We think this is related to RSTD measurement period in Topic#2. The reason why we define scaling on PRS occasions is exactly the consideration on PRS configuration fits/exceeds UE’s reported capabilities. Raising the issue here is a duplication of Topic#2. 


	Ericsson
	Sub-topic 4-1: Option 2 or at least we need to specify the number of TRPs and frequency layers to measure (added as option 3). The term “capability” may be a bit confusing in this discussion. Like for positioning measurements in LTE, in measurement requirements we have to clarify for how many TRPs etc. the requirements apply. The numbers can be the same or smaller than the supported signaling (if they are the same then we can add the reference to the corresponding signaling).
Sub-topic 4-2: In LTE, the requirements apply for a smaller number of frequency layers and fewer cells than what is supported by the signaling. Same for NR: we just specify in the requirements for which numbers the requirements apply, nothing more is needed.
Sub-topic 4-3: not agreeable, since PRS configuration is cell-specific. If the capability is smaller then what is configured, then the requirements are to be relaxed (accuracy and/or measurement period).
Sub-topic 4-4: no need to reply, it’s obvious and RAN4 was not even asked to provide any feedback on this.

	OPPO
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
· Support option 1. No need to introduce repetitive capability.
Sub-topic 4-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
· Prefer option 2 and can also support option 1.
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
· We are also confused about this sub-topic and sub-topic 2-5. Based on our understanding, a single PRS resource without repetition should not exceeding UE processing capability. But the scenario when PRS resource with repetition exceeds UE processing capability N should be allowed and measurement period will be scaled accordingly. 
Sub-topic 4-4 Value of X in R1-2004959 for UE PRS buffering and processing capability
· Support option 1.


	CATT
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Support Option 1. No need to discuss in RAN4 repeatedly since RAN1 has defined the UE capability. 
Sub-topic 4-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
Support option 2.
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Fine with option 1.  


 
CRs/TPs comments collection

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Whether RAN4 to define capability requirements for PRS measurement
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, Intel, MTK, OPPO): No 
· Option 2 (Ericsson): Yes 
· During the RSTD measurement period TRSTD specified in TS 38.133, the UE shall be able to perform RSTD measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64)
· Option 3 (Ericsson): During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP measurements for up to MTRP TRPs per carrier frequency (MTRP=TBD) and up to Mf carrier frequencies (Mf=TBD)
Recommendations for 2nd round:
Further discuss in 2nd round. Suggest to follow option 1 as majority view.

	Sub-topic#2
	Requirements when PRS configuration in assistance data exceeds reported capabilities
Tentative agreements: 
RAN4 not to define any additional requirements for the case when PRS configuration in assistance data exceeds reported capabilities in terms of number of PRS resources, resource sets, frequency layers, TRPs.
Candidate options:
Recommendations for 2nd round:
No further discussion.

	Sub-topic#3
	Requirements when duration of a single PRS resource exceeding UE processing capability
Tentative Agreements: None
Candidate options:
· Option 1 (QC, HW, Intel): If the time span of a DL PRS resource instance is greater than UE reported capability N, measurement requirements do not apply for this resource
· Option 2 (Ericsson, OPPO): If the capability is smaller then what is configured, then the requirements are to be relaxed.
Recommendations for 2nd round:
Further discuss in 2nd round.
· To OPPO, in sub-topic 2-5, the parameter Lprs is the duration of multiple PRS resources. Here in this sub-topic the concern is about the duration of a single PRS resource.

	Sub-topic#4
	Value of X in R1-2004959 for UE PRS buffering and processing capability
Tentative agreements: 
The applicable values for X are MGL/MGRP values of the gap patterns that are applicable for PRS measurement and supported by the UE
Candidate options:
Recommendations for 2nd round:
No further discuss in 2nd round. Work on the LS directly and check if companies agree to send the LS.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)
The following sub-topics are to be further discussed in the 2nd round. Please use the 1st round summary as starting point for 2nd round discussion.
	Company
	Comments

	XXX
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement

Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability


	Ericsson
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Even if RAN4 does not define own numbers, we need to refer in 38.133 to the RAN2 capabilities, to make clear the requirements.
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
In our understanding, this has been addressed in GTW already.

	MTK
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Option 1
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Option 1

	Intel
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Support Option 1: no.
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Support Option 1. For Option 2, how to relax this requirements is unclear

	Qualcomm
	Whether RAN4 to define capability requirements for PRS measurement
Option 1
Requirements when duration of a single PRS resource exceeding UE processing capability
Option 1. This issue is not addressed in GTW and is still open. UE should not be required to do cross-period (or cross-occasion) combining. So if a single PRS resource exceeds UE capability, there is nothing that UE can do about it.

	CATT
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Support option 1. 
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Support option 2. We see no difference with sub-topic 2-5. This case can also be included in sub-topic 2-5.

	Huawei
	Sub-topic 4-1 Whether RAN4 to define capability requirements for PRS measurement
Option 1
Sub-topic 4-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Option 1. 
To clarify our understanding about the issue: what was discussed in GTW is the parameter Lprs (the duration of multiple PRS resources). Here in this sub-topic the concern is about the duration of a single PRS resource.




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  

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
WF is capturing agreements and open issues for the sub-topics discussed in the second round, recommended to be Return to




Topic #5: Side conditions and accuracy for RSTD
Note: Relevant proposals from contributions submitted to “AI 7.7.2.1.4: Link simulation results for UE measurements” are also captured in discussions for this topic.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009874
	Qualcomm Incorporated
	Proposal 16. The required number of repetitions for any PRS BW and FR to be distributed between in-slot and cross-slot repetitions within a single PRS period in any configurable way. 
Proposal 18. PRS-RSTD measurement accuracy requirements to be defined using samples from only one PRS resource occasion.  
Proposal 20. If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.

	R4-2009877
	Qualcomm Incorporated
	Proposal 1. For FR2, the side condition for PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB.
Proposal 2. Exclude TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
Proposal 3. RSTD and UE Rx-Tx time difference accuracy requirements to be agnostic of comb patterns. 
Proposal 4. Define separate sets of RSTD and UE Rx-Tx time difference requirements for FR1 and FR2. 
Proposal 5. RAN4 to define RSTD and UE Rx-Tx time difference accuracy requirements as a function of PRS BW and PRS-TotalRepetition as defined below:
PRS_TotalRepetition = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) / DL-PRS-CombSizeN

	R4-2009845
	CATT
	Proposal 10: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.
Proposal 11: The accuracy requirements of RSTD measurement is defined based on one sample.
Proposal 12: The accuracy requirements shall be agnostic to comb size when the number of PRS symbols is the same.

	R4-2010203
	MediaTek inc.
	Proposal 1: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.
Observation 1: From UE’s perspective, the crystal clock frequency offset is a temperature-sensitive and time-vary quantity, and would impact the measurement accuracy of RSTD. We suggest to add proper TRS settings in both RSTD accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.

	R4-2009741
	Intel Corporation
	Proposal 1: SINR side conditions for PRS-RSTD in FR2 can be
· PRS Es/Iot = -6 dB for reference cell and 
· PRS Es/Iot = -13 dB for neighbor cells

	R4-2011156
	Huawei, HiSilicon
	Proposal 6: Side condition for RSTD accuracy requirements in FR2 is PRS Es/Iot of -3 dB for reference cell and -10 dB for neighbor cells.
Proposal 7: RSTD accuracy requirements are defined based on single shot measurement.
Proposal 8: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels.

	R4-2011357
	Ericsson
	· Proposal 9: The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· Proposal 10: The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Proposal 11: The minimum numbers of comb patterns for different configurations of <FR, SCS, BW>, based on the simulation results in [7].
Table 14: Minimum number of comb patterns to meet the RSTD accuracy requirements [7] for Es/Iot=-13 dB
	FRx, SCS, number of PRBs
	Minimum number of comb patterns, Es/Iot=-13 dB

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	[4]

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	[2]

	FR1, 15 kHz, >104 PRBs
	[1]

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	[4]

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	[2]

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	[1]

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	[4]

	FR2, 120 kHz, >32 PRBs
	[1]



· Proposal 13: RSTD side conditions for neighbour and reference cell in FR2: same as for FR1.
· Observation 6: In the studied scenarios, multiple repetitions are very beneficial for small bandwidths, in both FR1 and FR2.
· Proposal 22: At least 4 repetitions or comb patterns in time are needed in the accuracy requirements for small bandwidths.
· Proposal 23: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. 
· Proposal 24: For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+Y dB.
· Proposal 25: FFS: The applicable accuracy requirements for RSTD measurements under cell change, considering the cases:
· intra-frequency HO,
· inter-frequency HO.

	R4-2010708
	OPPO
	Proposal 1: It is not necessary to introduce comb size when determining the accuracy for Rx-Tx time difference owning to no performance gain.
Proposal 2: The side condition for neighbouring cells in FR2 should be -10dB.



Open issues summary
Sub-topic 5-1 Side condition for FR2
· Option 1 (QC, HW, OPPO): -3dB for reference TRP and -10 dB for neighbor TRP
· Option 2 (CATT, Intel, MTK, Ericsson): -6dB for reference TRP and -13 dB for neighbor TRP
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-2 PRS repetitions for defining accuracy
· Option 1 (QC, CATT, HW): The required number of repetitions for any PRS BW and FR to be distributed between in-slot and cross-slot repetitions within a single PRS period in any configurable way.
· Option 2 (Ericsson): 
· The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· [bookmark: _Hlk48359128]The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Recommended WF: Further discussion needed. Collect companies’ views. Check if the following bullet is agreeable:
· The resource repetitions for defining accuracy requirements includes both in-slot repetitions (the number of comb patterns per slot) and cross-slot repetitions (the number of slot repetitions) in any configurable way.
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
· Option 1 (QC, CATT, HW): Accuracy requirements are defined based on number of PRS occasions, where each occasion includes a number of PRS repetitions
· Single PRS occasion is assumed for accuracy requirements 
· Option 2 (Ericsson): Accuracy requirements are defined based on the number of PRS  comb patterns in time (a repetition applies to the entire slot, but within a slot there can still be between 1 and 6 PRS patterns)
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· At least 4 repetitions or comb patterns in time are needed in the accuracy requirements for small bandwidths 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
Note: comb size refers to parameter dl-PRS-CombSizeN-r16 in PRS configuration.
· Option 1 (QC, CATT): Yes
· Option 2 (Ericsson): The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-5 Antenna panel assumption 
· Option 1 (Ericsson): RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+Y dB.
· Option 2 (HW): RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels
· Option 3: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, there can be a note that the accuracy can be worse.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-6 Applicable PRS BW for defining accuracy
· Option 1 (QC): If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
· Option 1 (MTK): add proper TRS settings in both RSTD accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-8 Applicable accuracy requirement in case of HO
· Option 1 (Ericsson): FFS: The applicable accuracy requirements for RSTD measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO
· The most relaxed applies between the one before and the one after the HO.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-9 Applicable propagation channel for accuracy requirement 
· Option 1 (QC): Exclude TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
Recommended WF: Further discussion needed. Collect companies’ views. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Sub-topic 5-1 Side condition for FR2
Option 1.
Sub-topic 5-2 PRS repetitions for defining accuracy
Option 1
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Option 1
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
Can be FFS with other parameters (e.g. repetition factor, number symbol, etc). How many sets of accuracy requirements needed can also rely on other parameters beside comb size together? 
Sub-topic 5-5 Antenna panel assumption 
In our previous discussion on the reference point of RSTD, the difference bring by the antenna ports shall be calibrated. So we prefer to define the same requirements when different antenna port or panel . But it can be FFS. 
Sub-topic 5-6 Applicable PRS BW for defining accuracy
Option 1 can be agreed.
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
The initial synchronization error may cover TRS setting. Can be FFS
Sub-topic 5-8 Applicable accuracy requirement in case of HO
HO may impact the delay requirements directly. In case of HO, UE needs to continue RSTD measurement after HO. The same accuracy requirements needs to be applicable after the successful HO. 
Can be FFS.
Sub-topic 5-9 Applicable propagation channel for accuracy requirement
We can’t agree Option 1. In the realistic testing, how can UE know the exact propagation channel?

	Huawei
	5-1: 
We support option 1 based on previous system level and link level results. 
5-2: 
We support option 1. We have some simulation results showing that the impact of in-slot repetition and cross-slot repetition on performance are rather similar.
5-3: 
We support option 1. Resource repetitions within a single PRS occasion can be combined, but we think UE should not be required to combine repetitions across PRS occasion/period.
5-4:
We support option 1 based on our link level simulation results. 
5-5:
We support option 2. How panels are deployed and which panel is used to take a measurement from a certain TRP are up to UE implementation, so it is not possible to define when UE should use same or different antenna panels for the reference and neighbour cell.
5-6:
We support option 1, which is the same as in LTE.
5-7:
We suggest to discuss the issue when RAN4 designs the test cases.
5-8:
We do not agree with option 1. Measurement accuracy mainly depends on PRS BW and resource repetitions, but none of them is impacted by HO.
5-9:
We are in general fine with option 1, but the question is how can this be captured in specification. TDL-C300 is a very specific model, but the requirements applicability needs to be generic.

	Qualcomm
	Subtopic 5-1:
Support option 1.
Subtopic 5-2: 
We support option 1. 
Subtopic 5-3:
We support option 1. Cross combining across PRS periods should not be required.
Subtopic 5-4:
Support option 1.
Subtopic 5-5:
We support option 2. This issue was discussed in defining the reference point for timing measurements and it was agreed to include calibration errors in accuracy requirements. 
Subtopic 5-6: 
Support option 1.
Subtopic 5-7: 
We have a clarification question for MTK? Is option 1 trying to say that if TRS configuration is not “proper” or not configured, positioning measurement requirements do not apply?
Subtopic 5-8:
We don’t agree to option 1. Same view as Huawei.
Subtopic 5-9:
We can clarify our proposal. We are not saying a particular channel should be excluded in core or performance part. We are proposing to exclude TDL-C numbers from link-level simulations (which are significantly larger compared to other channels) to be excluded from consideration when coming up with actual accuracy values. 

	MTK
	Sub-topic 5-1: Option 2
Sub-topic 5-2: Option 1
Sub-topic 5-3: Option 1
Sub-topic 5-4: Option 1
Sub-topic 5-5: Option 2
Sub-topic 5-6: Option 1 is agreeable
Sub-topic 5-7: By raising option 1, our intention is to remind RAN4 that we should consider TRS settings in both accuracy requirements and test case configurations.
The detail of how TRS should be configured can be discussed later when RAN4 is defining the accuracy requirements and test cases.
Response to QC: No, we are not saying that “if TRS configuration is not proper or not configured, positioning measurement requirements do not apply”. We are saying that RAN4 should define TRS configuration, and take it into consideration for defining accuracy requirements and corresponding test cases. The main point is that without TRS, UE can’t compensate the timing error caused by crystal clock frequency offset.

Sub-topic 5-8: Same view as HW
Sub-topic 5-8: OK with option 1

	Ericsson
	Sub-topic 5-1: option 2
Sub-topic 5-2: option 2. Are the proponents for option 1 suggesting the same accuracy for 2 and 384 PRS symbols?
Sub-topic 5-3: option 2. Are the proponents for option 1 suggesting the same accuracy for 2 and 384 PRS symbols?
Sub-topic 5-4: no, if the intention is to define the same accuracy requirement for all combinations . Comb size impacts how many times the pattern can be repeated at most within a slot (6 times for comb-2 and 2 times for comb-6) - having the same accuracy requirement for these cases does not make sense.
Sub-topic 5-5: option 1. Alternative option:
· Option 3: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, there can be a note that the accuracy can be worse.
Sub-topic 5-6: Topic has a lower priority, let’s focus on the same BW first. And what about the same frequency layer but different PRS BWs?
Sub-topic 5-7: Needs further discussion, no need to decide in this meeting.
Sub-topic 5-8: we have to define the applicable accuracy requirements for a measurement which continued after the HO, perhaps the most relaxed between the one before and the one after the HO.
Sub-topic 5-9: do not agree, would be better to consider LOS channels instead. What is the point in adding yet another NLOS channel for timing measurements, given that generally the timing measurements on NLOS links are harmful and better to be avoided for positioning even if they are very accurate?

	OPPO
	Sub-topic 5-2 PRS repetitions for defining accuracy
· Support option 1
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
· Support option 1 and single PRS occasion could be the starting point.
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
· Support option 1
Sub-topic 5-6 Applicable PRS BW for defining accuracy
· Support option 1


	CATT
	Sub-topic 5-1 Side condition for FR2
Support option 2. 
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Support option 1. 
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
Support option 1. 
Sub-topic 5-5 Antenna panel assumption 
Support option 2. 
Sub-topic 5-6 Applicable PRS BW for defining accuracy
Fine with option 1. 
Sub-topic 5-8 Applicable accuracy requirement in case of HO
Share the same view as HUAWEI. 


 
CRs/TPs comments collection

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Side condition for FR2
Tentative agreements: None
Candidate options:
· Option 1 (QC, HW, OPPO, Intel): -3dB for reference TRP and -10 dB for neighbor TRP
· Option 2 (CATT, Intel, MTK, Ericsson): -6dB for reference TRP and -13 dB for neighbor TRP
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#2
	PRS repetitions for defining accuracy 
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, Intel, MTK): The required number of repetitions for any PRS BW and FR to be distributed between in-slot and cross-slot repetitions within a single PRS period in any configurable way.
· Option 2 (Ericsson): 
· The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Recommendations for 2nd round:
No further discussion.
· This sub-topic is very similar as sub-topic 5-3, so discussion can continue with sub-topic 5-3.

	Sub-topic#3
	Number of PRS occasions or PRS repetitions for defining accuracy
Tentative Agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, Intel, MTK): Accuracy requirements are defined based on number of PRS occasions, where each occasion includes a number of PRS repetitions
· Single PRS occasion is assumed for accuracy requirements 
· Option 2 (Ericsson): Accuracy requirements are defined based on the number of PRS  comb patterns in time (a repetition applies to the entire slot, but within a slot there can still be between 1 and 6 PRS patterns)
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· At least 4 repetitions or comb patterns in time are needed in the accuracy requirements for small bandwidths 
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#4
	Whether accuracy requirements are agnostic to comb size
Tentative Agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, MTK): Yes
· Option 2 (Ericsson): The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Option 3 (Intel): FFS in the performance part
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#5
	Antenna panel assumption
Tentative agreements: None
Candidate options:
· Option 1 (Ericsson): RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+Y dB.
· Option 2 (HW, QC, MTK): RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels
· Option 3 (Ericsson): RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, there can be a note that the accuracy can be worse.
Recommendations for 2nd round:
Further discuss in 2nd round. 

	Sub-topic#6
	Applicable PRS BW for defining accuracy
Tentative agreements: None
Candidate options:
· Option 1 (QC, Intel, HW, MTK): If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.
· Option 2 (Ericsson): FFS
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#7
	Assumption on TRS setting for defining accuracy and test
Tentative agreements: None
Candidate options:
· Option 1 (MTK): add proper TRS settings in both RSTD accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.
· Option 2 (Intel, HW, Ericsson): FFS for Performance part
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#8
	Applicable accuracy requirement in case of HO
Tentative agreements: None
Candidate options:
· Option 1 (Ericsson): FFS: The applicable accuracy requirements for RSTD measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO
· The most relaxed applies between the one before and the one after the HO.
· Option 2 (Intel): FFS
· Option 3 (HW, QC, MTK): Applicable accuracy requirements is not impacted by HO.
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#9
	Applicable propagation channel for accuracy requirement
Tentative agreements: None
Candidate options:
· Option 1 (QC, HW, MTK, Ericsson): Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
· Option 2 (Intel): Take into account number from simulations for TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements
Recommendations for 2nd round:
Further discuss in 2nd round.
· Please Ericsson check if your position is correctly captured. 




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)
The following sub-topics are to be further discussed in the 2nd round. Please use the 1st round summary as starting point for 2nd round discussion.
	Company
	Comments

	XXX
	Sub-topic 5-1 Side condition for FR2

Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy

Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size

Sub-topic 5-5 Antenna panel assumption

Sub-topic 5-6 Applicable PRS BW for defining accuracy

Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test

Sub-topic 5-8 Applicable accuracy requirement in case of HO

Sub-topic 5-9 Applicable propagation channel for accuracy requirement


	Ericsson
	Sub-topic 5-1 Side condition for FR2
Option 2
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Discuss under the performance, since these numbers can be and likely will be defined in the accuracy requirements, given there is a big variation in the number of PRS symbols (2 to 384) which means we will need a few numbers for a few groups of configurations.
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
No. Comb size also determines how many comb patterns will fit into a slot; please note that 12 PRS symbols with 6 comb-2 patterns with PRS dense in frequency is not the same as 12 PRS symbols with 2 comb-6 patterns with sparse PRS in frequency.
Discuss under the performance, since these numbers can be and likely will be defined in the accuracy requirements, given there is a big variation in the number of PRS symbols (2 to 384) which means we will need a few numbers for a few groups of configurations.
Sub-topic 5-5 Antenna panel assumption
Option 1 or 3.
Sub-topic 5-6 Applicable PRS BW for defining accuracy
Discuss under performance
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
Discuss under performance
Sub-topic 5-8 Applicable accuracy requirement in case of HO
Even if they do not change, the applicable requirements still have to be specified, like we did in LTE.
At least the companies could agree that the applicable requirements under HO are clarified in 38.133, to avoid confusion. The same or not can be further discussed under performance.
Sub-topic 5-9 Applicable propagation channel for accuracy requirement
Can be further discussed under performance

	MTK
	Sub-topic 5-1 Side condition for FR2
Option 2
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Option 1. Suggest to update the description as “accuracy requirements are defined based one PRS resource with a number of PRS repetitions”
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
Option 1
Sub-topic 5-5 Antenna panel assumption
Option 2
Sub-topic 5-6 Applicable PRS BW for defining accuracy
Option 1
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
We support option 1, but can agree to discuss this in the performance part.
Sub-topic 5-8 Applicable accuracy requirement in case of HO
Option 3
Sub-topic 5-9 Applicable propagation channel for accuracy requirement
Option 1

	Intel
	Sub-topic 5-1 Side condition for FR2
We slightly prefer Option 2. Can be FFS.
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Support Option 1. Can be FFS in the performance part. 
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
Can be FFS with other parameters. 
Sub-topic 5-5 Antenna panel assumption

Sub-topic 5-6 Applicable PRS BW for defining accuracy
Can be FFS. 
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
Can be FFS.
Sub-topic 5-8 Applicable accuracy requirement in case of HO
Can be FFs.
Sub-topic 5-9 Applicable propagation channel for accuracy requirement
For FR1, the TDL-C channel can be excluded from the simulation. So can also support Option 1.  

	Qualcomm
	Side condition for FR2
Option 1.
Number of PRS occasions or PRS repetitions for defining accuracy
Option 1.
Whether accuracy requirements are agnostic to comb size
Option 1. By comb size, we refer to comb pattern, i.e., we do not need separate accuracy requirements for comb-2, comb-4 or comb-12 as long as other conditions (processing gain, repetitions) are the same.
Antenna panel assumption
Option 2. Options 1 and 3 are confusing. RSTD accuracy is in units of time. Why is it being tied to a dB value? 
Applicable PRS BW for defining accuracy
Option 1.
Assumption on TRS setting for defining accuracy and test
We cannot agree to option 1 as we commented in topic 3. TRS cannot resolve all the timing issues associated with drift and mobility with respect to neighboring TRPs.
Applicable accuracy requirement in case of HO
Option 3.
Applicable propagation channel for accuracy requirement
Option 1. Including TDL-C will blow up the accuracy requirements for no reason.

	CATT
	Sub-topic 5-1 Side condition for FR2
Support option 2. 
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Support option 1. 
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
Support option 1. 
Sub-topic 5-5 Antenna panel assumption
Support option 2. 
Sub-topic 5-6 Applicable PRS BW for defining accuracy
Support option 1. 
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
Support option 2. 
Sub-topic 5-8 Applicable accuracy requirement in case of HO
The applied accuracy requirements is depend on the state of measurement after HO. i.e. the inter-frequency measurement accuracy requirement is applied if inter-frequency measurement is performed after HO. And the intra-frequency measurement accuracy requirement is applied if intra-frequency measurement is performed after HO. 
Sub-topic 5-9 Applicable propagation channel for accuracy requirement
Support option 2. 

	Huawei
	Sub-topic 5-1 Side condition for FR2
Option 1
Sub-topic 5-3 Number of PRS occasions or PRS repetitions for defining accuracy
Option 1. The number of repetitions (both in-slot and cross-slot) can be discussed in the Perf part as the side condition of the accuracy requirements.
Sub-topic 5-4 Whether accuracy requirements are agnostic to comb size
As clarified before the first round, comb size refers to parameter dl-PRS-CombSizeN-r16 in PRS configuration. We understand the in-slot repetition (dl-PRS-NumSymbols-r16) can be considered together as cross-slot repetition. 
Sub-topic 5-5 Antenna panel assumption
Option 2.
Sub-topic 5-6 Applicable PRS BW for defining accuracy
Option 1
Sub-topic 5-7 Assumption on TRS setting for defining accuracy and test
Option 2
Sub-topic 5-8 Applicable accuracy requirement in case of HO
Option 3.
To Ericsson, we understand the reason to specify measurement requirements for HO case is that the requirements are impacted by HO (i.e. it is extended). If there is no impact on accuracy requirements due to HO, we do not see a clear need to specify anything in the spec.   
Sub-topic 5-9 Applicable propagation channel for accuracy requirement
Option 1.




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  

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
WF is capturing agreements and open issues for the sub-topics discussed in the second round, recommended to be Return to



Topic #6: Side conditions and accuracy for UE Rx-Tx time difference 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009671 
	ZTE Corporation
	Proposal 2: The Rx-Tx calibration error budget at UE and gNB shall be defined to be of the same scale.

	R4-2009876 

	Qualcomm Incorporated
	Proposal 7. The number of samples, N, used to define the accuracy requirements of Rx-Tx timing difference measurement to be the same as the number of samples used to define the accuracy requirements for RSTD measurements. 
Proposal 8. Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined.

	R4-2009847 
	CATT
	Proposal 6: The accuracy requirement of UE Rx-Tx time difference measurement is defined based on one sample.
Proposal 7: The accuracy requirements shall be agnostic to comb size when the number of PRS symbols is the same. 
Proposal 8：Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined.
Proposal 9: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.

	R4-2010707
	OPPO
	Proposal 4: UE is not required to satisfy the measurement accuracy during timing adjustment.

	R4-2011159
	Huawei, HiSilicon
	Proposal 6: Rx-Tx time difference accuracy requirements are defined based on single shot measurement.
Proposal 7: RAN4 to specify one set of accuracy requirements for UE Rx-Tx time difference based on side conditions for neighbor cells.
Proposal 8: RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period.
Proposal 9: UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.

	R4-2011355
	Ericsson
	· Proposal 10: Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2.
· Proposal 27: Multiple repetitions or comb patterns in time are considered when defining the accuracy requirements for UE Rx-Tx, at least for small bandwidths.
· Proposal 28: RAN4 specifies at least the UE Rx-Tx accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for transmitting SRS and receiving PRS for the same UE Rx-Tx measurement. 
· Proposal 29: For different antenna panels within the same UE Rx-Tx measurement, the UE Rx-Tx accuracy can be specified as +/-Y+Y dB.
· Proposal 30: FFS: The applicable accuracy requirements for UE Rx-Tx measurements under cell change, considering the cases:
· intra-frequency HO,
· inter-frequency HO.
· Proposal 31: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
· Proposal 32: UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing (autonomous or based on network-configured TA) changes during the UE Rx-Tx measurement period.



Open issues summary
Sub-topic 6-1 Number of PRS occasions or PRS repetitions for defining accuracy
· Option 1 (QC, CATT, HW): Accuracy requirements are defined based on number of PRS occasions, where each occasion includes a number of PRS repetitions
· Single PRS occasion is assumed for accuracy requirements 
· Option 2 (Ericsson): Multiple repetitions or comb patterns in time are considered when defining the accuracy requirements for UE Rx-Tx, at least for small bandwidths
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-2 Accuracy for serving/neighbor cells 
Proposal 10 of R4-2011355 (Ericsson) is about side conditions for serving cell, so moderator understands that the intention is to define separate requirements for serving cell and neighbor cell. Please Ericsson check if option 2 is correctly reflecting the intention of R4-2011355.
· Option 1 (QC, CATT, HW): Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined
· based on side conditions for neighbor cells (HW)
· Option 2 (Ericsson): Define separate side conditions for serving and neighbor cells 
· Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2
· FFS: same or different requirements for serving and neighbor cells
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
· Option 1 (ZTE, QC): The Rx-Tx calibration error budget at UE and gNB shall be defined to be of the same scale.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-4 Whether accuracy requirements are agnostic to comb size
Note: comb size refers to parameter dl-PRS-CombSizeN-r16 in PRS configuration.
· Option 1 (CATT, QC): Yes
· Option 2 (Ericsson): 
· The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
· Option 1 (CATT, HW): UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.
· Option 2 (Ericsson): The applicable accuracy requirements for UE Rx-Tx measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-6 Applicability of accuracy requirements in case of timing change
· Option 1 (OPPO): UE is not required to satisfy the measurement accuracy during timing adjustment.
· Option 2 (Ericsson): UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing (autonomous or based on network-configured TA) changes during the UE Rx-Tx measurement period.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
· Option 1 (HW): RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period
· Option 2 (Ericsson): Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-8 Antenna panel assumption 
· Option 1 (Ericsson): RAN4 specifies at least the UE Rx-Tx accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for transmitting SRS and receiving PRS for the same UE Rx-Tx measurement. For different antenna panels within the same UE Rx-Tx measurement, the UE Rx-Tx accuracy can be specified as +/-Y+Y dB.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 6-9 PRS repetitions for defining accuracy
· Option 1 (QC, CATT, HW): The required number of repetitions for any PRS BW and FR to be distributed between in-slot and cross-slot repetitions within a single PRS period in any configurable way.
· Option 2 (Ericsson): 
· The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Recommended WF: Further discussion needed. Collect companies’ views. Check if the following bullet is agreeable:
· The resource repetitions for defining accuracy requirements includes both in-slot repetitions (the number of comb patterns per slot) and cross-slot repetitions (the number of slot repetitions) in any configurable way.
Sub-topic 6-10 Applicable propagation channel for accuracy requirement 
· Option 1 (QC): Exclude TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
Recommended WF: Further discussion needed. Collect companies’ views. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	ZTE
	6-3: Support Option 1. This is just a general rule to be remembered when specifying the values.

	Intel
	Sub-topic 6-1 Number of PRS occasions or PRS repetitions for defining accuracy
Option 1. Same as Sub-topic 5-1
Sub-topic 6-2 Accuracy for serving/neighbor cells 
This is up to whether we need the side condition for serving cell. If yes, the separated requirement are necessary. But in our view, for UE Rx-Tx time difference measurement, the serving cell’s measurement can be absent. So need not to define the side condition for neighbor cell. 
So we prefer Option 1. 
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Option 1 is fine for us
Sub-topic 6-4 Whether accuracy requirements are agnostic to comb size
FFS
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
HO may impact the delay requirements. In case of HO, UE needs to continue UE Rx-Tx time difference measurement after HO. The same accuracy requirements needs to be applicable after the successful HO. So we prefer Option 1. For Option 2, it is not clear to the accuracy requirements is applicable or not during HO.
Sub-topic 6-6 Applicability of accuracy requirements in case of timing change
Option 1 can be agreed.
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Prefer Option 2
Sub-topic 6-8 Antenna panel assumption 
Same comments as Sub topic 5-5
Sub-topic 6-9 PRS repetitions for defining accuracy
Option 1 can be agreed.
Sub-topic 6-10 Applicable propagation channel for accuracy requirement
Same comments as 5-9

	Huawei
	6-1:
We support option 1. Same comment as for 5-3.
6-2:
We support option 1. We can understand the point to define side condition for reference cell as it is anyway measured as timing reference, but we cannot understand why we need to define side condition for serving cell, which may not be even transmitting PRS at all.
6-3: 
We suggest to discuss this when defining the accuracy for UE and gNB Rx-Tx. This needs to be checked with product.
6-4: 
We support option 1 based on our simulation results. 
6-5: 
We support option 1. UL timing will be changed due to HO, so we do not see the difference compared to TA change case for which we have agreed in last meeting that accuracy requirements do not apply. 
6-6: 
It was agreed in last meeting that “UE Rx-Tx time difference accuracy requirements do not apply under TA change during the measurement period”, so we do not think the issue needs to be further discussed.
6-7:
We support option 1. In our view, NTA_offset change is a rather corner case and does not need to be captured in specification.
6-8: 
We do not agree with option 1. Same comment as for 5-5 for RSTD accuracy.
6-9: 
We support option 1. Same comment as for 5-2.
6-10:
Same comment as for 5-9.

	Qualcomm
	Subtopic 6-1:
Option 1 with the same reason as RSTD topic.
Subtopic 6-2:
Option 1. Same view as Huawei. Serving cell side condition is a mindset from E-CID in LTE and does not belong to multi-RTT.
Subtopic 6-3:
Option 1. 
Subtopic 6-4: 
Option 1.
Subtopic 6-5:
We support option 1. HO means TA change and RAN4 already agreed that accuracy requirements are not applicable with TA change.
Subtopic 6-6: 
There was an agreement in last meeting about this issue. Option 1 and 2 are not accurate. Autonomous TA adjustment is not part of this agreement.
Subtopic 6-7: 
Support option 1.
Subtopic 6-8:
Option 1 is not needed. Similar comment as in subtopic 5-5.
Subtopic 6-9:
Option 1. Similar comment as in subtopic 5-2.
Subtopic 6-10:
Option 1. Similar comment as in subtopic 5-9.

	MTK
	Sub-topic 6-1: Option 1
Sub-topic 6-2: Option 1
Sub-topic 6-3: Same view as HW
Sub-topic 6-4: Option 1
Sub-topic 6-5: Option 1. Same view as QC.
Sub-topic 6-6: Same view as HW
Sub-topic 6-7: Option 1
Sub-topic 6-8:  We do not agree with option 1. Same view as HW
Sub-topic 6-9: Option 1

	Ericsson
	e conclusion on several sub-topics below would be the same as for RSTD, so there is no need to discuss the same things in different places.

Sub-topic 6-1: option 2
Sub-topic 6-2: option 2
Sub-topic 6-3: further discussion is needed, performance scope
Sub-topic 6-4: no, if the intention is to define the same accuracy requirement for all combinations . Comb size impacts how many times the pattern can be repeated at most within a slot (6 times for comb-2 and 2 times for comb-6) - having the same accuracy requirement for these cases does not make sense.
Sub-topic 6-5: option 2. To Intel: if the measurement continues after HO, the most relaxed accuracy requirement will apply, like in transition requirements or in RSTD requirements under HO in LTE.
Sub-topic 6-6: option 2
Sub-topic 6-7: option 2
Sub-topic 6-8: option 1
Sub-topic 6-9: option 2. Are the proponents for option 1 suggesting the same accuracy for 2 and 384 PRS symbols?
Sub-topic 6-10: do not agree, would be better to consider LOS channels instead. What is the point in adding yet another NLOS channel for timing measurements, given that generally the timing measurements on NLOS links are harmful and better to be avoided for positioning even if they are very accurate?

	OPPO
	Sub-topic 6-1 Number of PRS occasions or PRS repetitions for defining accuracy
· Support option 1 similar as RSTD measurement.
Sub-topic 6-2 Accuracy for serving/neighbor cells
· Support option 1
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
· Support option 1
Sub-topic 6-4 Whether accuracy requirements are agnostic to comb size
· Support option 1
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
Support option 1

	CATT
	Sub-topic 6-1 Number of PRS occasions or PRS repetitions for defining accuracy
Support option 1. Same as Sub-topic 5-1
Sub-topic 6-2 Accuracy for serving/neighbor cells 
Support option 1. 
Sub-topic 6-4 Whether accuracy requirements are agnostic to comb size
Support option 1. Same as Sub-topic 5-4
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
Support option 1. 
Sub-topic 6-6 Applicability of accuracy requirements in case of timing change
Support option 1.
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Same as sub-topic 3-8, it needs to be clarified for which case the NTA_offset will change 
Sub-topic 6-8 Antenna panel assumption 
Same as Sub topic 5-5
Sub-topic 6-9 PRS repetitions for defining accuracy
Option 1 need to be clarified. For the recommended WF, there is one thing need to be clarified. We don’t think the PRS resources has repetition in slot. E.g. for comb pattern 1 which is comb-2 with 2 symbols and comb pattern 2 which is comb-2 with 12 symbols, we think they are 2 different comb patterns. It does not mean comb pattern 2 is the repetition of comb pattern 1. 


 
CRs/TPs comments collection

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Number of PRS occasions or PRS repetitions for defining accuracy
Tentative agreements: 
Apply the same conclusion from sub-topic 5-3 for RSTD.
Candidate options:
Recommendations for 2nd round:
No further discussion.

	Sub-topic#2
	Accuracy for serving/neighbor cells 
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, Intel, MTK, OPPO): Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined
· based on side conditions for neighbor cells (HW)
· Option 2 (Ericsson): Define separate side conditions for serving and neighbor cells 
· Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2
· FFS: same or different requirements for serving and neighbor cells
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#3
	Rx-Tx calibration error budget at UE and gNB
Tentative Agreements: None
Candidate options:
· Option 1 (ZTE, QC, Intel, OPPO): The Rx-Tx calibration error budget at UE and gNB shall be defined to be of the same scale.
· Option 2 (HW, MTK, Ericsson): FFS in Performance part
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#4
	Whether accuracy requirements are agnostic to comb size
Tentative Agreements: 
Apply the same conclusion from sub-topic 5-4 for RSTD.
Candidate options:
Recommendations for 2nd round:
No further discussion.

	Sub-topic#5
	Applicability of accuracy requirements in case of HO
Tentative agreements: None
Candidate options:
· Option 1 (CATT, HW, Intel, QC, MTK, OPPO): UE Rx-Tx time difference accuracy requirements do not apply with HO during the measurement period.
· Option 2 (Ericsson): The applicable accuracy requirements for UE Rx-Tx measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO
Recommendations for 2nd round:
Further discuss in 2nd round. 

	Sub-topic#6
	Applicability of accuracy requirements in case of timing change
Tentative agreements: 
Follow the following RAN4#95-e agreement (R4-2008664)
· UE Rx-Tx time difference accuracy requirements do not apply under TA change during the measurement period
Candidate options:
Recommendations for 2nd round:
No further discussion.

	Sub-topic#7
	Applicability of accuracy requirements in case of NTA_offset change
Tentative agreements: None
Candidate options:
· Option 1 (HW, QC, MTK, CATT): RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period
· Option 2 (Ericsson, Intel): Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#8
	Antenna panel assumption
Tentative agreements: 
Apply the same conclusion from sub-topic 5-5 for RSTD.
Candidate options:
Recommendations for 2nd round:
No further discussion.

	Sub-topic#9
	PRS repetitions for defining accuracy
Tentative agreements: 
Apply the same conclusion from sub-topic 5-2 for RSTD.
Candidate options:
Recommendations for 2nd round:
No further discussion.

	Sub-topic#10
	Applicable propagation channel for accuracy requirement
Tentative agreements: 
Apply the same conclusion from sub-topic 5-9 for RSTD.
Candidate options:
Recommendations for 2nd round:
No further discussion.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)
The following sub-topics are to be further discussed in the 2nd round. Please use the 1st round summary as starting point for 2nd round discussion.
	Company
	Comments

	XXX
	Sub-topic 6-2 Accuracy for serving/neighbor cells

Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB

Sub-topic 6-5 Applicability of accuracy requirements in case of HO

Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change


	Ericsson
	Sub-topic 6-2 Accuracy for serving/neighbor cells
Can be further discussed under performance
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Can be further discussed under performance
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
The measurement has to be discarded, not just the accuracy does not apply.
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Option 2. If not captured (like with Option 1), then the requirements apply regardless the N_TA_offset change which is not the case either.

	MTK
	Sub-topic 6-2 Accuracy for serving/neighbor cells
Option 1
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Option 2
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
Option 1
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Option 1

	Intel
	Sub-topic 6-2 Accuracy for serving/neighbor cells
Support Option 1
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Slightly prefer Option 1, can be FFS in performance part. 
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
Support Option 1. It can also be FFS in the performance part. 

Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Can be FFS.

	Qualcomm
	Accuracy for serving/neighbor cells
Support Option 1
Rx-Tx calibration error budget at UE and gNB
Option 1 but Can be discussed in performance
Applicability of accuracy requirements in case of HO
Option 1
Applicability of accuracy requirements in case of NTA_offset change
Option 1

	CATT
	Sub-topic 6-2 Accuracy for serving/neighbor cells
Support option 1. 
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Support option 2. 
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
Support option 1. 
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Support option 1. 

	Huawei
	Sub-topic 6-2 Accuracy for serving/neighbor cells
Option 1
Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Can be further discussed in Perf part
Sub-topic 6-5 Applicability of accuracy requirements in case of HO
Option 1.
Sub-topic 6-7 Applicability of accuracy requirements in case of NTA_offset change
Option 1.

	ZTE
	Sub-topic 6-3 Rx-Tx calibration error budget at UE and gNB
Support Option 1 but can also compromise to Option 2 which is to further discuss in performance part.



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  

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
WF is capturing agreements and open issues for the sub-topics discussed in the second round, recommended to be Return to



Topic #7: Measurement report mapping
The topic is for report mapping for RSTD and UE Rx-Tx time difference measurements. Based on submitted papers, all interested companies have the same proposals for RSTD and Rx-Tx time difference, so only the proposals from AI 7.7.2.1.1 for RSTD are discussed, but same conclusion would apply for UE Rx-Tx time difference.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009874
	Qualcomm Incorporated
	Proposal 1. For relation between k1 and k2, any of the options 1-3 are agreeable.
Proposal 2. In FR1, k>0 or  k ≥0.
Proposal 3. For differential RSTD and UE Rx-Tx time different reporting mapping, and also for additional path reporting, allow different ranges for different k values; i.e., maintain consistent step size across the entire range.

	R4-2009845
	CATT
	Proposal 13: UE selected parameter k2 is larger than or equal to k1.
Proposal 14: The range of k is {2,3,4,5} in FR1. 
Proposal 15: Allow different ranges for different k values for the report mapping of differential report and additional path report for RSTD and UE Rx-Tx time difference measurement.

	R4-2009741
	Intel Corporation
	Proposal 12: LMF and UE can choose k1 and k2 independently from {0,1,2,3,4,5}.

	R4-2011156
	Huawei, HiSilicon
	Proposal 9: RAN4 not to define relationship between k1 and k2, or separate range of k1/k2 for FR1 and FR2.
Proposal 10: Adopt option 1 for report mapping for differential RSTD and Rx-Tx time difference report and additional path report: allow different overall reporting ranges for different k values.

	R4-2011357
	Ericsson
	· Proposal 1: k2 shall not exceed k1.
· Proposal 2: k2 shall be within [kmin, kmax], where kmin and kmax are the lowest and the highest supported k-values (for FR2, based on the RAN4 agreements, kmin=0 and kmax=5, but the range is FFS for FR1).
· Proposal 3: The values for k are within the range [kmin,kmax], where for FR1 the proposed values are:
· kmin=3,
· kmax=5.
· Proposal 4: No separate table for FR1 are needed. Tables for all k={0,1,2,3,4,5} are specified, but their applicability is clarified in the text (aligned with the approach in the endorsed CR in [6])..
· Proposal 5: Ensure the same range for all k-values, e.g., by increasing the last reporting interval in the tables for k≥1 (e.g., to 8191).
· Proposal 6: Agree on measurement report mapping tables based on the range from 0 to +8191 Tc, according to Tables 1–6 (Option 2).
· Proposal 7: Ensure the same range for all k-values, e.g., by centering the range and increasing the first and last reporting intervals in the tables for k≥2 to cover exactly the agreed range [-8175, 8175].
· Proposal 8: Agree on Option 2 in Tables 7-12 for implementing in TS 38.133.

	R4-2011358
	Ericsson
	Measurement report mapping for RSTD is added.
Report mapping for additional path reporting for RSTD is added.

	R4-2011356
	Ericsson
	Absolute UE Rx-Tx Measurement Report Mapping for k=0, 1, 2, 3, 4 and 5
Differential UE Rx-Tx Measurement Report Mapping for k=0, 1, 2, 3, 4 and 5
Additional Path Report Mapping for UE Rx-Tx Time Difference
The mapping is based on the agreements in LS to RAN2 approved in R4-2005845.



Open issues summary
Sub-topic 7-1 Relation between k1 and k2
· Option 1 (QC):  
·  is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair.
· Option 2 (QC, CATT): k2 >= k1
· Option 3 (QC, Intel, HW): RAN4 not to define relationship between k1 and k2
· Option 4 (Ericsson): k2 <= k1 
· Option 5: the UE shall choose k2 <= k1 if it supports at least one such k2, otherwise the UE may choose k2>k1 (the smallest value of k2 supported by the UE can be UE capability).
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 7-2 Applicable values for k in FR1
· Option 1 (QC): {1,2,3,4,5}
· Option 2 (CATT, Ericsson): {2,3,4,5} 
· Option 3 (QC, Intel, HW): {0,1,2,3,4,5}
· Option 4 (Ericsson). {3,4,5} 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference
· Option 1 (QC, CATT, HW): Allow different reporing ranges for different k values and maintain consistent step size across the entire range
· Option 2 (Ericsson): Ensure the same range for all k-values, e.g., by increasing the last reporting interval in the tables for k≥1 (e.g., to 8191) 
Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference
· Option 1 (QC, CATT, HW): Allow different reporing ranges for different k values and maintain consistent step size across the entire range
· Option 2 (Ericsson): Ensure the same range for all k-values, e.g., by increasing the last reporting interval in the tables for k≥1 (e.g., to 8191) 
Recommended WF: Further discussion needed. Collect companies’ views.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Sub-topic 7-1 Relation between k1 and k2
As k2 will be selected by UE themselves, it is no necessary to define any restriction on them.
Support Option 3.
Sub-topic 7-2 Applicable values for k in FR1
Option 1,2,3 is fine for us. 

	Huawei
	7-1:
We support option 3. There is no need to restrict UE selection on k2 as long as measurement accuracy requirements are met.
7-2:
We support option 3. There is no need to restrict UE selection on k2 as long as measurement accuracy requirements are met.
7-3: 
We support option 1. 
Option 2 leads to more complicated UE implementation, as the reporting interval for each entry is non-constant, so a simple look-up function cannot be used to map the measured value to the reported entry. On the other hand, the difference between the two options in report range is at most 30Tc or 15.26ns, while the overall reporting range is +/- 4.16us. We do not think the loss of 15.26ns in the overall reporting range will cause any problem, as the edge values are anyway not going to be very useful.
7-4:
Same as 7-3.

	Qualcomm
	Subtopic 7-1:
Other than option 4, else are fine with us.
Subtopic 7-2:
Prefer option 3 but can also support option 1.
Subtopic 7-3:
Support option 1. As we mentioned in last meeting, option 2 violates an earlier RAN4 agreement for differential reporting wherein the same step size is used for both entities. 
Subtopic 7-4:
Support option 1. Same comment as 7-3.

	MTK
	Sub-topic 7-1: Option 3
Sub-topic 7-2: Option 3
Sub-topic 7-3: Option 1
Sub-topic 7-4: Option 1


	Ericsson
	Sub-topic 7-1: we added option 5, as a possible compromise. Option 3 is not aligned with RAN1 agreement and does not make much sense to us; because if k2 is completely left for UE implementation then we should remove signaling of k1.
Sub-topic 7-2: option 2 or 4.
Sub-topic 7-3: prefer option 2
Sub-topic 7-4: prefer option 2

	OPPO
	Sub-topic 7-1 Relation between k1 and k2
· Support option 2 and option 3
Sub-topic 7-2 Applicable values for k in FR1
· Either option 1 or option 2 is fine. 
Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference
· Option 1. No strong motivation to change the step size. 
Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference
Option 1. No strong motivation to change the step size.

	CATT
	7-1:
Fine with option 2 and option 3. 
7-2:
Fine with option 2 and option 3. 
7-3: 
Support option 1. 
7-4:
Same as 7-3.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2011358 (Ericsson)
	Huawei: needs to be updated based on the outcomes.

	
	

	
	

	R4-2011356 (Ericsson)
	Huawei: needs to be updated based on the outcomes.

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Relation between k1 and k2
Tentative agreements: None
Candidate options:
· Option 1 (QC):  
·  is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair.
· Option 2 (QC, CATT): k2 >= k1
· Option 3 (QC, Intel, HW, MTK, OPPO, CATT): RAN4 not to define relationship between k1 and k2
· Option 4 (Ericsson): k2 <= k1 
· Option 5 (Ericsson): the UE shall choose k2 <= k1 if it supports at least one such k2, otherwise the UE may choose k2>k1 (the smallest value of k2 supported by the UE can be UE capability).
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#2
	Applicable values for k in FR1
Tentative agreements: None
Candidate options:
· Option 1 (QC, Intel, OPPO): {1,2,3,4,5}
· Option 2 (CATT, Ericsson, Intel, OPPO): {2,3,4,5} 
· Option 3 (QC, Intel, HW, MTK, CATT): {0,1,2,3,4,5}
· Option 4 (Ericsson). {3,4,5} 
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#3
	Report mapping for differential RSTD and Rx-Tx time difference
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, MTK, OPPO): Allow different reporting ranges for different k values and maintain consistent step size across the entire range
· Option 2 (Ericsson): Ensure the same range for all k-values, e.g., by increasing the last reporting interval in the tables for k≥1 (e.g., to 8191) 
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#4
	Report mapping for additional path for RSTD and Rx-Tx time difference
Tentative agreements: None
Candidate options:
· Option 1 (QC, CATT, HW, MTK, OPPO): Allow different reporting ranges for different k values and maintain consistent step size across the entire range
· Option 2 (Ericsson): Ensure the same range for all k-values, e.g., by increasing the last reporting interval in the tables for k≥1 (e.g., to 8191) 
Recommendations for 2nd round:
Further discuss in 2nd round.




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)
The following sub-topics are to be further discussed in the 2nd round. Please use the 1st round summary as starting point for 2nd round discussion.
	Company
	Comments

	XXX
	Sub-topic 7-1 Relation between k1 and k2

Sub-topic 7-2 Applicable values for k in FR1

Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference

Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference


	Ericsson
	Sub-topic 7-1 Relation between k1 and k2
Option 5 or Option 4
Sub-topic 7-2 Applicable values for k in FR1
We cannot agree in option 3. 
We have compromised though to agree on Option 2.
Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference
Option 1 is acceptable
Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference
Option 1 is acceptable

	Intel 
	Sub-topic 7-1 Relation between k1 and k2
Support Option 1 because k2 is totally up to UE’s configuration. 
Sub-topic 7-2 Applicable values for k in FR1
Prefer Option 3. Can compromise to Option 1,2
Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference
Support Option 1 for simplified UE implementation. And with this remedy, there is no any other ambiguity of UE reporting indeed.  
Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference
Support Option 1

	Qualcomm
	Relation between k1 and k2
Options 1-3 are fine with us. Oppose options 4-5.
Applicable values for k in FR1
Options 1 and 3 are ok with us. 
Report mapping for differential RSTD and Rx-Tx time difference
Option 1.
Report mapping for additional path for RSTD and Rx-Tx time difference
Option 1.

	CATT
	Sub-topic 7-1 Relation between k1 and k2
Fine with both option 2 and option 3. 
Sub-topic 7-2 Applicable values for k in FR1
Fine with both option 2 and option 3. 
Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference
Support option 1. 
Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference
Support option 1. 

	Huawei
	Sub-topic 7-1 Relation between k1 and k2
Option 3
Sub-topic 7-2 Applicable values for k in FR1
Option 3. 
Sub-topic 7-3 Report mapping for differential RSTD and Rx-Tx time difference
Option 1 
Sub-topic 7-4 Report mapping for additional path for RSTD and Rx-Tx time difference
Option 1 




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  

	R4-2012131
(revision of R4-2011356)
	Measurement report mapping and additional path reporting for UE Rx-Tx
CR is capturing agreements from sub-topic 7-3 and 7-4, recommended to be Return to

	R4-2012132
(revision of R4-2011358)
	Measurement report mapping and additional path reporting for PRS RSTD
CR is capturing agreements from sub-topic 7-3 and 7-4, recommended to be Return to

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
WF is capturing agreements and open issues for the sub-topics discussed in the second round, recommended to be Return to



Topic #8: Link level simulation 
The topic is for link level simulation results for RSTD and UE Rx-Tx time difference measurement.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009848
	CATT
	Observation 1: The TUE-RX measurement error becomes smaller as the bandwidth increases.
Observation 2: The largest absolute measurement error of TUE-RX is about 126Tc which will result in about 20m positioning error.

	R4-2011362
	Ericsson
	· Observation 1: 4 repetitions and 200 ms measurement period give a significant gain, even with AWGN channel, suggesting that 16-20 comb patterns in time during the measurement period are necessary, especially at -13 dB and/or for the smallest bandwidths in FR1 or for any bandwidth in FR2.
· Observation 2: There is a big difference in the results between LOS and non-LOS channels. Deriving the accuracy based on non-LOS channels is the worst case and may be not very helpful for the positioning result, since the LOS links should ideally not be used for positioning timing measurements.

	R4-2009877
	Qualcomm
	Observation 1. Symbol-aligned asynchronous scenario yields the same RSTD/TUE-RX accuracy results as long as expectedRSTD and expectedRSTD-uncertainty, which defines the search window, are properly configured for the neighbor cells and the side conditions for PRS SNR is met. 
Observation 2. Data and CCH load in non-PRS symbols play no role in RSTD/TUE-RX accuracy results in synchronous scenario or symbol-aligned asynchronous scenario.
Observation 3. For each comb pattern, the same number of symbols are assumed with RE arrangement per RAN1 agreement. This means 2 symbols for comb-2, 4 symbols for comb-4, and 6 symbols for comb-6. No power boosting is assumed for different comb patterns. 
Observation 4. Comb-12 is not simulated as our simulation results did not show any significant dependence on comb pattern since no power boosting is assumed and there are only 3 PRS resources which remain orthogonal to each other regardless of comb pattern.
Observation 5. In FR2, AWGN channel is also simulated to set the perspective for multipath fading channels. 
Observation 6. All simulation results are based on samples from one PRS occasion (the PRS symbols associated with a PRS resource in one instance of TPRS), i.e., no cross-occasion combining is considered. 
Observation 7. Summary of the observations from simulation results in Tables 1-3 are as follows:
· In AWGN channel, the RSTD accuracy results closely follow the inverse relationship with PRS BW as expected. Increasing PRS-ResourceRepetitionFactor has no impact on RSTD accuracy.
· In FR1, TDL-C has a strong NLOS path appearing later than LOS path which skews the RSTD estimation results considerably. 
· Different comb patterns yield similar accuracy results due to orthogonality of the three cells.
· In FR1, PRS-ResourceRepetitionFactor of 4, 2, and 1 for 10 MHz, 20/50 MHz, and ≥100 MHz, respectively, are good options.
· In FR2, PRS-ResourceRepetitionFactor = 1 is sufficient.
· In FR2, side conditions of (-3, -10, -10) dB shows a noticeable improvement in performance compared to (-6, -13, -13) dB.

Observation 8.  On the impact of PRS-ResourceTimeGap :
· PRS-ResourceTimeGap = 2 improves the performance in high doppler channels (TDL-B) compared to PRS-ResourceTimeGap = 1. 
· PRS-ResourceTimeGap = 4 does not improve RSTD estimation accuracy compared to PRS-ResourceTimeGap = 2.
· TDL-C channel is insensitive to PRS-ResourceTimeGap due to anomaly of NLOS condition.

Observation 9. TUE-RX estimation error in baseband (i.e., excluding Rx-Tx calibration error) is:
· Smaller than RSTD estimation error by a factor of approximately  in AWGN channel due to addition of estimation variance from reference and neighbour cells in RSTD estimation
· Larger than RSTD estimation error in multipath fading channel due to cancellation of common error components from detecting a later path as the earliest arrival path in RSTD estimation

Observation 10. Two factors impact the accuracy requirements of gNB/UE Rx-Tx time difference measurement:
· TUE-RX estimation error from DL PRS (for UE) 
· Rx-Tx calibration error

Proposal 1. For FR2, the side condition for PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB.
Proposal 2. Exclude TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
Proposal 3. RSTD and UE Rx-Tx time difference accuracy requirements to be agnostic of comb patterns. 
Proposal 4. Define separate sets of RSTD and UE Rx-Tx time difference requirements for FR1 and FR2. 
Proposal 5. RAN4 to define RSTD and UE Rx-Tx time difference accuracy requirements as a function of PRS BW and PRS-TotalRepetition as defined below:
PRS_TotalRepetition = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) / DL-PRS-CombSizeN

	R4-2010708
	OPPO
	Observation 1: PRS comb size has very little impact on the performance of TUE-RX error.
Observation 2: Increasing PRS bandwidth could improve the accuracy of TUE-RX errors.
Observation 3: For neighbouring cells in FR2 with -13dB side condition, TUE-RX error is unacceptable.
Observation 4: For neighbouring cells in FR2, -10dB side condition achieves better performance of TUE-RX error than that of -13dB side condition.
Proposal 1: It is not necessary to introduce comb size when determining the accuracy for Rx-Tx time difference owning to no performance gain.
Proposal 2: The side condition for neighbouring cells in FR2 should be -10dB.

	R4-2011160
	Huawei
	Observation 1: The performance for all comb size are similar.
Observation 2: Repetition up to 4 improves the performance for all RB number in all channels, while the gain is more significant for small RB number at low SNR.
Observation 3: The performance are dependent on the channel profile, but the difference is not much. 
Observation 4: The accuracy improves in proportion with BW in RB due to more REs for estimation.
Observation 5: The performance is quite dependent on SNR condition. 

	R4-2011161
	Huawei
	Observation 1: The impact of resource repetition within a slot on RSTD performance is similar to that of repetition on slot level.
Observation 2: The impact of resource repetition within a slot on PRS-RSRP performance is similar to that of repetition on slot level.


Open issues summary
No open issue to be discussed. 
The proposals based on the simulation results are captured in Topic 2/3/5/6.
The observations from the simulation results would be accounted in the Perf part, i.e. the accuracy requirement.
If there is any particular issue that companies want to address under this topic, it can be input in section 8.3.1. 
Companies views’ collection for 1st round 
Open issues 
	 Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



CRs/TPs comments collection

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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)

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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Recommendation for Tdocs 
After first round:
	R4-2011364
	General introduction of NR positioning measurements
	Ericsson
	Agree

	R4-2011155
	CR for general applicability of PRS measurement requirements
	Huawei, HiSilicon
	Revise

	R4-2009744
	CR for PRS RSTD requirements in TS38.133
	Intel Corporation
	Revise

	R4-2009883
	CR_Introduction of UE Rx-Tx time differencde measurement period requirements
	Qualcomm Incorporated
	Revise 

	R4-2011356
	Measurement report mapping and additional path reporting for UE Rx-Tx
	Ericsson
	Revise

	R4-2011358
	Measurement report mapping and additional path reporting for PRS RSTD
	Ericsson
	Revise

	NEW
	LS on the UE DL PRS processing (reply to R1-2004959)
	Huawei, HiSilicon
	Return to

	NEW
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
	Huawei, HiSilicon
	Return to



After second round:
	New Tdoc No.
	Title
	Company
	Recommendation

	R4-2012125
(revision of R4-2011155)
	CR for general applicability of PRS measurement requirements
	Huawei, HiSilicon
	Agree

	R4-2012129
(revision of R4-2009744)
	CR for PRS RSTD requirements in TS38.133
	Intel Corporation
	Return to
(Ericsson to confirm)

	R4-2012130
(revision of R4-2009883)
	CR_Introduction of UE Rx-Tx time differencde measurement period requirements
	Qualcomm Incorporated
	Return to
(Ericsson to confirm)

	R4-2012131
(revision of R4-2011356)
	Measurement report mapping and additional path reporting for UE Rx-Tx
	Ericsson
	return to

	R4-2012132
(revision of R4-2011358)
	Measurement report mapping and additional path reporting for PRS RSTD
	Ericsson
	return to

	R4-2012126

	LS on the UE DL PRS processing (reply to R1-2004959)
	Huawei, HiSilicon
	Note

	R4-2012251
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
	Huawei, HiSilicon
	Return to
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