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Introduction
This email discussion summary contains the discussions in agenda 9.20.1.1, 9.20.1.3, 9.20.1.5, 9.20.2.1, 9.20.2.3, and 9.20.2.5 which include the following topics: 
· Topic #1: R17 ePOS core requirements maintenance
· Sub-topic #1-1: UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
· [bookmark: OLE_LINK102][bookmark: OLE_LINK101]Sub-topic #1-2: Measurement in RRC_INACTIVE state
· Sub-topic #1-3: Enhancements of A-GNSS positioning (No documents submitted)
· Topic #2: R17 ePOS performance requirements 
· Sub-topic #2-1: UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
· Sub-topic #2-2: Measurement in RRC_INACTIVE state
· Sub-topic #2-3: Enhancements of A-GNSS positioning 
Topic #1: R17 ePOS core requirements maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208025
	Qualcomm Incorporated
	Observation 1: The timing error margins for Rx TEGs and RxTx TEGs should account for timing errors due to frequency drift.
Proposal 1: The timing error margin values for Rx TEGs and RxTx TEGs are the following (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
Proposal 2: For Rx TEGs and RxTx TEGs, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Proposal 3a: The timing error margin values for Tx TEGs are the following (8 values): 1 Tc, 4 Tc, 8 Tc, 16 Tc, 32 Tc, 64 Tc, 2*64 Tc, 4*64 Tc.
Proposal 3b: The UE will include the selected timing error margins for Tx TEGs in the Tx TEG to SRS association report (including both RRC and LPP).
Proposal 4: Use the same approach as Rx TEG for time-variant (semi-static or dynamic) RxTx TEGs.
Proposal 5: RAN4 should wait until RAN2 makes further progress on how to signal a change in association between SRS resources to Tx TEGs.
Observation 2: For UEs that support both RAN1 Rel-17 features 27-1-4 and 27-1-4a, when the LMF requests the UE to optionally measure the same DL PRS resource of a TRP with M different UE Rx TEGs, the measurement period requirement should consider that extra buffering and processing to report M measurements per PRS resource has to be within the UE PRS processing capabilities  and .

	R4-2208210
	CATT
	Proposal 1: The framework of UE/TRP Tx TEG is defined as below and need to be informed to RAN1/2: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the resources transmission within the same Tx TEG is within the margin M. 
· The RRM accuracy requirements corresponding to the candidate timing error margin values {TE1, TE2, …, TEN} will be defined in Perf part. 
Proposal 2: Tx TEG association report is discussed in RAN2 and there is no need to further define Tx TEG validity or applicability in RAN4.
Proposal 3: The applicability of reported UE/TRP Rx TEG can be reused for UE/TRP RxTx TEG i.e. The applicability of reported UE/TRP RxTx TEG is limited to the measurements contained within the measurement report in which the RxTx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding RxTx TEG ID. 
Proposal 4: For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a, the existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a. 
Proposal 5: The measurement period requirements related to Rx TEG are applied for PRS measurement with gap and without gap. 

	R4-2208725
	ZTE Corporation
	Proposal 1: The applicability of reported UE Rx TEG agreed in last meeting can be reused for UE/TRP RxTx TEG i.e. The applicability of reported UE/TRP RxTx TEG is limited to the measurements contained within the measurement report in which the RxTx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding RxTx TEG ID.

	R4-2208800
	vivo
	Proposal 1: Define 4 Rx TEG margin values in spec and the 4 candidate values of Rx timing error margins can be 20Tc, 48Tc, 80TC and 128Tc.  

	R4-2209219
	Huawei, Hisilicon
	Proposal 1: Adopt the following framework for UE/TRP Tx TEG.
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to gNB or LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the transmission occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.
Proposal 2: The applicability of reported UE Rx TEG agreed in last meeting can be reused for UE/TRP RxTx TEG.
Proposal 3: The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.

	R4-2209220
	Huawei, Hisilicon
	CR on measurement period requirements with multiple Rx TEGs

	R4-2210092
	Ericsson
	Proposal #1: Support temporal validity of Tx TEG ID such that the UE reported Tx TEG ID is limited to the corresponding Tx for positioning.
Proposal #2: Support option#1 for temporal validity of RxTx TEG.

	R4-2208027
	Qualcomm Incorporated
	Observation 1: From the point of view of the UE, the starting and ending times of a PRS resource must account for expectedRSTD and expectedRSTD-uncertainty.
Proposal 1: If PRS measurements with reduced number of samples are supported in RRC_INACTIVE via a dedicated UE capability, measurement requirements will be defined under the same side conditions as agreed for PRS measurements with reduced number of samples in RRC_CONNECTED state.
Proposal 2:  is the time duration of available PRS in positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214.
Proposal 3: For calculation of , only unmuted PRS resources that are not fully overlapped with other higher-priority DL signals/channels are counted.

	R4-2208214
	CATT
	Proposal 1: Update the PRS collision condition in RRC_INACTIVE state as below: 
· Collision/overlap between other DL signals/channels and PRS symbol in RRC_INACTIVE state occurs when:
· Any other DL signals/channel occurs within the PRS symbol or 
· Any other signals/channel occurs within X symbols before the PRS symbol or
· Any other signals/channel occurs within X symbols after the PRS symbol.
Proposal 2: For the reduced number of samples in RRC_INACTIVE state, update the condition under which AGC is not needed as below: 
· PRS bandwidth is within the initial BWP, and 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
Proposal 3: The UE capability of reduced Rx beam sweeping factor can be also applied in RRC_INACTIVE state. 

	R4-2208215
	CATT
	CR on the PRS and RRM measurement requirements in RRC_INACTIVE state

	R4-2208373
	OPPO
	Proposal 1: For defining PRS collisions, “PRS resource” is the time window Tcenter +[-W, W+L], where
· Tcenter = TREF +1 millisecondN+nr-DL-PRS-ExpectedRSTD4Ts, is the center of PRS search window 
· W= nr-DL-PRS-ExpectedRSTD-UncertaintyR, is the half of PRS search window
· L is the time duration of PRS resource
Proposal 2: For Rx AGC sample in RRC_INACTIVE state: 
· Option 1: reuse the side condition to reduce Rx AGC sample in RRC_CONNECTED state by replacing “active BWP” as “initial DL BWP”
· Option 2: remove = 1 in RRC_INACTIVE state and not define the related side conditions to reduce Rx AGC sample

	R4-2208726
	ZTE Corporation
	Proposal 1: PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the side conditions that: Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.

	R4-2208799
	vivo
	Proposal 1: Specify that a PRS resource which is used to define the collision between PRS resource and other DL signals/channels is taking into account nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD.
Proposal 2: UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols. And the PRS measurement period can be extended when there is collision with PDSCH.

	R4-2208801
	vivo
	CR to 38.133 on positioning measurement requirements in RRC INACTIVE state

	R4-2209224
	Huawei, Hisilicon
	Proposal 1: For defining the collision between PRS and other DL signals/channels, expected RSTD and expected RSTD uncertainty should be accounted. 
Proposal 2: Decide whether to define scheduling restriction due to PRS measurement in INACTIVE for PDSCH based on the conclusion from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS.
Proposal 3: PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state.
Proposal 4: Requirements for PRS measurement in INACTIVE apply provided that all PRS resources on the same PFL are configured within [M] separate windows within Tavailable, where each window is up to [L] ms. FFS for M, L and the location of the windows.
Proposal 6: For switching time for SRS transmission outside initial UL BWP, re-use the values from the SRS carrier switching capability. 

	R4-2209225
	Huawei, Hisilicon
	CR on general requirements for PRS measurements in RRC Inactive

	R4-2209226
	Huawei, Hisilicon
	CR on inter-frequency RRM requirements due to PRS measurement in INACTIVE

	R4-2210094
	Ericsson
	Observation#1: The UE capability on reduced number of samples (NR feature 27-3-1) is defined by RAN1 irrespective of the UE RRC state and therefore it also applies to RRC_INACTIVE state.
Observation#2: The UE may operate in RRC inactive or RRC connected states in the same radio environment.

Proposal #1: The measurement requirements with reduced number of samples are specified for all PRS measurements (RSTD, PRS-RSRP, PRS-RSRPP and UE Rx-Tx time difference measurements) in RRC_INACTIVE state. 
Proposal #2: The PRS measurement requirements with reduced number of samples are specified in RRC_INACTIVE state under the same side conditions used for defining PRS measurement requirements with reduced number of samples are specified in RRC_CONNECTED state
Observation#3: The UE capability on lower Rx beam sweeping factor in FR2 (NR feature: 27-9) is defined by RAN1 irrespective of the UE RRC state and therefore it also applies to RRC_INACTIVE state.
Proposal #3: Reduced Rx beam sweeping factor, depends on the UE capability, is introduced in all PRS measurement requirements (RSTD, RSRP, UE Rx-Tx time difference and PRS-RSRPP) in RRC_INACTIVE state in FR2
Observation#4: The definition of, “PRS resources that are not overlapped with other DL signals/channels” is well defined in clause 5.6.1, 38.133. 
Proposal #4: The editor’s note on the definition of “PRS resource” is clause 5.6.1, 38.133 is removed.
Proposal #5: Support extension of RSTD measurement period in RRC_INACTIVE state when the UE with multiple (N) Rx TEGs is requested to measure same DL PRS from multiple Rx TEGs.
Proposal #6: For UEs not capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by N.
Proposal #7: For the UEs capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by a factor of , where k is number of Rx TEGs capable of simultaneous reception of same DL PRS resource reported by the UE.

	R4-2210173
	Ericsson
	Correction to PRS measurement requirements in RRC inactive state

	R4-2209711
	Nokia, Nokia Shanghai Bell
	1. 	Whether there is impact on the core requirements from TEG framework, can be assessed once the TEG framework is settled in alignment with RAN1 and RAN2.
	RAN4 to use the same applicability rule for UE/TRP Tx TEG association information as for UE Rx TEG association information.
RAN4 to use the same applicability rule for UE/TRP RxTx TEG association information as for UE Rx TEG association information.  

	R4-2209712
	Nokia, Nokia Shanghai Bell
	1. The length of the PRS resource for determining the overlap with other DL signals/channels, includes measurement time and processing time of the PRS symbols of the same PRS occasion, takes into account the PRS processing type (slot level, symbol level) and includes expectedRSTD-uncertainty.
1. PDSCH reception has higher priority than PRS reception in RRC_INACTIVE state and the PRS measurement period can be extended in case PRS is collides with PDSCH.  
1. A UE that supports reduced number of PRS samples in RRC_CONNECTED state should also support the feature in RRC_INACTIVE state, if it supports positioning measurement in RRC_INACTIVE state. To ensure balanced performance, side conditions in RRC_INACTIVE should be aligned to RRC_CONNECTED state.    
1. RAN4 to keep the definition for Tavailable_PRS,i as the least common multiple between TPRS and DRX cycle for RRC_INACTIVE.



Open issues summary
Sub-topic 1-1 UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
Issue 1-1-1 The temporal validity of UE/TRP RxTx TEGs? 
Proposals
· Option 1: (Qualcomm, CATT, ZTE, Huawei, Ericsson, Nokia)
· Use the same approach as Rx TEG i.e. The applicability of reported UE/TRP RxTx TEG is limited to the measurements contained within the measurement report in which the RxTx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding RxTx TEG ID. 
· Recommended WF
· Agree on option 1. 

	Issue 1-1-1 The temporal validity of UE/TRP RxTx TEGs? 

	Company
	Comments

	XXX
	

	CATT
	Support the recommended WF. 

	Qualcomm
	Support the recommended WF.

	Intel
	Support the recommended WF.

	Huawei 
	Support the Recommended WF.

	OPPO 
	Support the Recommended WF.

	Ericsson
	Support the recommended WF.

	Nokia
	Support the recommended WF.

	MTK
	Support the recommended WF.

	vivo
	Support the recommended WF.

	ZTE
	Fine with the only option.



Issue 1-1-2 The temporal validity of UE/TRP Tx TEGs 
Proposals
· Option 1: (Qualcomm)
· Wait until RAN2 makes further progress on how to signal a change in association between SRS resources to Tx TEGs. 
· Option 2: (CATT, Huawei)
· Tx TEG association report is discussed in RAN2 and there is no need to further define temporal validity of Tx TEG in RAN4. 
· Option 3: (Ericsson)
· Support temporal validity of Tx TEG ID such that the UE reported Tx TEG ID is limited to the corresponding Tx for positioning.
· Option 4: (Nokia)
· Use the same applicability rule for UE/TRP Tx TEG association information as for UE Rx TEG association information.
· Recommended WF
· Need more discussion

	Issue 1-1-2 The temporal validity of UE/TRP Tx TEGs 

	Company
	Comments

	XXX
	

	CATT
	Support option 2. RAN2 is working on the Tx TEG association report which is associated with the time stamp. So the reported TEG ID is applied for the corresponding time stamp. Then from RAN4 perspective, no further definition is needed. 

	Qualcomm
	Option 1. RAN1 and RAN2 are still discussing some aspects of how to report changes in association of SRS transmissions to Tx TEGs, especially for RTT. E.g. how many time stamps can be included in a measurement report. Also, for UL-TDOA event-triggered reporting is also being discussed.

	Intel
	Support Option 2 since this is up to RAN1/2. LS can also be forwarded to RAN2 if there are still concerns from companies

	Huawei 
	Option 2.
RAN2 signaling is already defined and the temporal validity is basically indicated via the time stamp information reported together with the SRS to Tx TEG ID association, and we see no further discussion on this issue in RAN4 is needed. Of course, RAN1 and RAN2 can continue their discussion, and our intention is just that we do not need discussion in RAN4. 

	OPPO
	Support option 1 and 2. RAN4 should not discuss this issue before any further progress is reached in RAN1/RAN2.

	Ericsson
	Option 3 is our preference. But we can compromise to option 2 also.

	Nokia
	We support option 4. In our view, the applicability rule should be aligned to UE/TRP Rx TEG, i.e. it is valid for Tx measurements in the same report which are tagged with the same Tx TEG ID. RAN2 are discussing how to signal a change in the Tx TEG association but given periodic reporting of UE Tx TEG association for the SRS resources for positioning is foreseen by RAN1, the applicability rule can be the same as for UE/TRP Rx TEG association.

	CATT2
	To Nokia, we think for SRS measurement, it should be the applicability of TRP Rx TEG rather than Tx TEG is limited to the measurement report in which the Rx TEG ID is provided. The UE/TRP Tx TEG association information is provided for SRS/PRS resource transmission.  

	MTK
	We are fine with both option 1 and 2.

	vivo
	Agree with Option 2. To our knowledge, the timestamp has been introduced from RAN2 to solve the problem of Tx TEG changed due to the associated SRS resources have changed during the measurement.



Issue 1-1-3 The impact of Rx TEGs on PRS measurement period requirements 
Proposals
· Option 1: (Qualcomm)
· For UEs that support both RAN1 Rel-17 features 27-1-4 and 27-1-4a, 
· When the LMF requests the UE to optionally measure the same DL PRS resource of a TRP with M different UE Rx TEGs, the measurement period requirement should consider that extra buffering and processing to report M measurements per PRS resource has to be within the UE PRS processing capabilities N and N'. 
· Option 2: (CATT, Huawei)
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.
· The measurement period requirements related to Rx TEG are applied for PRS measurement with gap and without gap. 
· Recommended WF
· Need more discussion

	Issue 1-1-3 The impact of Rx TEGs on PRS measurement period requirements 

	Company
	Comments

	XXX
	

	CATT
	Support option 2. For option 1, the measurement requirements applicability regarding to UE processing capability are discussed separately. 

	Qualcomm
	We would like to clarify the assumptions behind option 2.
When measurements for  Rx TEGs are requested and the UE supports performing measurements for  TEGs simultaneously, the proposal says that the measurement period (ignoring ) scales as follows

If , the requirement is unchanged from the legacy requirement in Rel-16. Presumably this UE has additional memory and processing to perform  simultaneous measurements per PRS resource in the same amount of time. The assumption seems to be that when the UE supports measurements for  TEGs simultaneously, the capabilities for buffering and max. number of resources processed per slot are scaled by . i.e. the UE still reports  and as before but in reality the capabilities are  and . In other words, the values of  and  reported by the UE are per Rx TEG. Do other companies agree with this intepretation?

	Huawei 
	Support option 2.
On option 1, we understand UE needs to consider N and N’ when reporting 27-1-4a. We are open to discuss this point, but if we use  to compare against , the measurement period will be roughly scaled by M, then whether UE supports 27-1-4a does not make any difference.

	Ericsson
	We support option 2, assuming that the value of N is the total number of Rx TEGs at UE and k is the number of Rx TEGs out of N that UE can use to perform simulatenous reception of same DL-PRS from the same TRP.

	Nokia 
	In our view, option 1 considering the buffering and processing impact is valid here, which is specified in TS 38.214. However, RAN1 has decided to support UE features FG 27-1-4 and FG 27-1-4a. For FG 27-1-4 candidate values have been agreed, whilst this is not the case for FG 27-1-4a, as it was left to RAN4 for further discussion [FL summary RAN1#108-e, R1-2202499]. Thus, clarification should be asked from RAN1, whether option 2 alone is sufficient or if buffering and processing impacts according to option 1 should as well be taken into account. In addition, a value range for FG 27-1-4a should be identified by RAN1. 

	vivo
	We slight prefer Option 2. The feature 27-1-4a introduced from RAN1 indicates the maximum number of UE Rx TEGs for measuring the same DL PRS resource simultaneously. We are OK to ask RAN1 that whether buffering and processing capability mentioned by Option 1 has also been taken into account in the UE capability.



Issue 1-1-4 The framework of Tx TEG 
Proposals
· Option 1: (CATT, Huawei)
· The framework of UE/TRP Tx TEG is defined as below and need to be informed to RAN1/2: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to gNB or LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the transmission occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.
· Recommended WF
· Need more discussion

	Issue 1-1-4 The framework of Tx TEG 

	Company
	Comments

	XXX
	

	CATT
	Support option 1. 

	Qualcomm
	Option 1 is OK but we would like to clarify that, in our understanding, the single value M is selected per report.

	Intel
	Option 1 is fine. For QC’s question above, we supposed the single value shall be selected based on UE/TRP’s implementation as RAN4 agreed before.

	Huawei 
	Support option 1.
The proposal is aligned with RAN2 signaling for Tx TEG, and the only additional part is the indication of applied margin value.

	OPPO
	Support option 1.

	Ericsson
	Option 1 is fine. However we would like to point out that dependig on the agreement on Issue 1-1-2 last bullet of option 1 might need to be changed.

	Nokia
	We generally agree with option 1. The applicability of reported UE Tx TEG depends on periodic or aperiodic reporting. For periodic reporting, the same applicability rule as for Rx TEG can be used. For aperiodic reporting, it depends on the validity time with details of the time stamp information being under discussion in RAN2. RAN4 should take into account the RAN2 progress. We agree to Ericsson, the outcome of issue 1-1-2 needs to be taken into account.

	vivo
	We are fine with Option 1.



Sub-topic 1-2 Measurement in RRC_INACTIVE state
Issue 1-2-1 Clarification on “PRS resource” for defining the PRS collision with other functions in RRC_INACTIVE state
Agreement in RAN4#102e meeting: 
	The value of X regarding collision of other functions
Agreements:
· If PRS is outside initial DL BWP. 
· X=0.5ms if one or both of the serving cell and PFL is in FR1
· X=0.25ms if both the serving cell and PFL are in FR2
· If PRS is within initial DL BWP. 
· X=0
· FFS: the definition of “PRS resource” for defining the collision between PRS resource and other DL signals/channels.



Proposals
· Option 1: (Qualcomm)
· Definition of  already accounts for expectedRSTD and expectedRSTD-uncertainty, following the calculation method in TS 38.214, section 5.1.6.5. Therefore, the starting and ending times of PRS resources should already account for these parameters.
· Option 2: (CATT)
· Update the PRS collision condition in RRC_INACTIVE state as below: 
· Collision/overlap between other DL signals/channels and PRS symbol in RRC_INACTIVE state occurs when:
· Any other DL signals/channel occurs within the PRS symbol or 
· Any other signals/channel occurs within X symbols before the PRS symbol or
· Any other signals/channel occurs within X symbols after the PRS symbol.
· Option 3: (OPPO)
· For defining PRS collisions, “PRS resource” is the time window Tcenter +[-W, W+L], where
· Tcenter = TREF +1 millisecondN+nr-DL-PRS-ExpectedRSTD4Ts, is the center of PRS search window 
· W= nr-DL-PRS-ExpectedRSTD-UncertaintyR, is the half of PRS search window
· L is the time duration of PRS resource
· [bookmark: OLE_LINK28][bookmark: OLE_LINK29]Option 4: (vivo, Huawei)
· Specify that a PRS resource which is used to define the collision between PRS resource and other DL signals/channels is taking into account nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD. 
· Option 5: (Nokia)
· The length of the PRS resource for determining the overlap with other DL signals/channels, includes measurement time and processing time of the PRS symbols of the same PRS occasion, takes into account the PRS processing type (slot level, symbol level) and includes expectedRSTD-uncertainty.
· Option 6: (Ericsson)
· No need to further define “PRS resource” and the editor’s note in clause 5.6.1, 38.133 is removed. 
· Recommended WF
· Need more discussion

	Issue 1-2-1 Clarification on “PRS resource” for defining the PRS collision with other functions in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Support option 2 and option 6. During the existing requirements such as scheduling restriction, the PRS symbol is used and no further clarification on the expected RSTD or uncertainty is introduced. And we think no clarification is needed for this collision issue either. 

	Qualcomm
	We support options 1 and 4. We think it’s worth adding the clarification. The exact wording can be discussed in the CR.

	Intel
	Slightly prefer the clarification as Option 1 or 4. But the exact wording needed in draft CR.

	Huawei 
	Support option 4.
Option 1 is technically correct, but we prefer to make it clear in RAN4 requirements as we can see from the options there are different understandings among companies. 
To CATT, we understand the same clarification is also needed for scheduling restriction requirements for measurement outside MG. The time span of a PRS resource should be clearly defined relative to serving cell timing when considering the overlapping between PRS resource and other signals or channels.

	OPPO 
	Agree to consider nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD for defining PRS resources. Maybe we can go with a more specific time window derived by the parameters as proposed in option 3.

	Ericsson
	In our view clause 5.6.1 has the required clarity on collision of PRS and other DL signals/channels.  

	Nokia
	Option 5. We support adding a reference for ‘PRS resource’ into TS 38.133 for RRC_INACTIVE for collision determination. A collision can be derived, if the length of the PRS resource is calculated based on higher layer parameters nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty and the PRS duration K as defined in TS 38.214, section 5.1.6.5.

	vivo
	Support Option 4. As described for PRS measurement in the measurement gap, it may be enough to imply that the PRS resource which is used to define the collision is taking into account nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD. 
However, we are open to other options.



Issue 1-2-2 PRS collision with PDSCH in RRC_INACTIVE state
Proposals
· Option 1: (vivo, Nokia)
· UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols. 
· And the PRS measurement period can be extended when there is collision with PDSCH. 
· Option 2: (Huawei)
· Decide whether to define scheduling restriction due to PRS measurement in INACTIVE for PDSCH based on the conclusion from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS.
· Recommended WF
· Need more discussion

	Issue 1-2-2 PRS collision with PDSCH in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Fine with option 2. The same principle can be used for RRC_CONNECTED state and RRC_INACTIVE state. 

	Qualcomm
	Option 2 seems reasonable. RAN4 can wait for RAN1 to conclusion about scheduling restrictions for PRS measurements without MG in connected state.

	Intel
	Can wait RAN1’s conclusion. 

	Huawei 
	Option 2, same comment as CATT and QC.

	OPPO
	Support option 2, priority is needed.

	Ericsson 
	We are fine with Option 2.

	Nokia 
	Option 1. It is aligned to TS 38.214, clause 5.1.6.5: “The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.”

	CMCC
	Option 1, which is aligned with RAN1 previous agreements, the reception of other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT) is prioritized if collided with PRS resources in RRC_INACTIVE state.

	MTK
	We can wait for RAN1 to decide based on the below agreement:
	Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
        o FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
        o FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
· Send LS to RAN4 (cc RAN2) and ask if there is any feedback




	vivo
	Support Option 1. If the UE retunes to PRS resources directly, PDSCH may not be received by UE.
We are also fine with Option 2.



Issue 1-2-3 Support of reduced number of samples in RRC_INACTIVE state
Proposals
· Option 1: (Qualcomm, Huawei, Ericsson, Nokia)
· If PRS measurements with reduced number of samples are supported in RRC_INACTIVE via a dedicated UE capability, measurement requirements will be defined under the same side conditions as agreed for PRS measurements with reduced number of samples in RRC_CONNECTED state.
· Option 2: (CATT, OPPO)
· For the reduced number of samples in RRC_INACTIVE state, update the condition under which AGC is not needed as below: 
· PRS bandwidth is within the initial BWP, and 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
· Option 3: (OPPO)
· Remove = 1 in RRC_INACTIVE state and not define the related side conditions to reduce Rx AGC sample  
· Option 4: (ZTE)
· PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the side conditions that: 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB. 
· Recommended WF
· Need more discussion

	Issue 1-2-3 Support of reduced number of samples in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Support option 2. For the Es/Iot side condition, we agree that the same condition as RRC_CONNECTED state can be used. But for the condition under which AGC is not needed, some updates are needed since there is no active BWP in RRC_INACTIVE state. 

	Qualcomm
	Option 1. RAN4 has already agreed to introduce the capability.

	Intel
	Option 1. In our understanding, The finer AGC is desired in case of RRC_CONNECT state in comparison with that in RRC_Inactive. So we believe the same conditions as RRC_CONECT state shall be sufficient to guarantee reliable AGC in RRC_INACTIVE as well.  

	Huawei 
	We can support option 2 which is more accurate than option 1 (we proposed before the meeting).

	OPPO
	Support option 2. The difference compared with the existing side conditions in RRC connected state is that initial DL BWP is considered.  

	Ericsson
	On side condition for PRS measurement with reduced number of samples in RRC_INACTIVE state we support option 1. However we also agree that the update proposed in option 2 is needed. Therefore we propose to support both option 1 and option 2 for latency reduction of PRS measurement in RRC_INACTIVE state.

	Nokia
	Option 1. In our understanding the same side conditions apply for RRC_INACTIVE as for RRC_CONNECTED. For RRC_INACTIVE, the active BWP equals the initial BWP.

	vivo
	We agree with both Option 1 and Option 2.

	ZTE
	Support Option 2.



Issue 1-2-4 Support of lower Rx beam sweeping factor in FR2 in RRC_INACTIVE state
Proposals
· Option 1: (CATT, Ericsson)
· The UE capability of lower Rx beam sweeping factor in FR2 can be also applied in RRC_INACTIVE state.
· Recommended WF
· Need more discussion

	Issue 1-2-4 Support of reduced Rx beam sweeping factor in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Support option 1. 

	Qualcomm
	Support option 1.

	Intel
	Option 1

	Huawei 
	Option 1 is fine.

	OPPO
	Support option 1.

	Ericsson 
	Support option 1.

	Nokia
	We support option 1.

	vivo
	Agree with Option 1.



Issue 1-2-5 Clarification on  in RRC_INACTIVE state
Proposals
· Option 1: (Qualcomm)
·  is the time duration of available PRS in positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214.
· For calculation of , only unmuted PRS resources that are not fully overlapped with other higher-priority DL signals/channels are counted.
· Recommended WF
· Need more discussion

	Issue 1-2-5 Clarification on  in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Fine with the clarification. 

	Qualcomm
	Qption 1. This change is needed to avoid double-counting PRS resources.

	Intel
	Option 1 is fine for us.

	Huawei 
	Option 1 is fine

	OPPO
	Support option 1.

	Ericsson 
	Proposed clarification looks reasonable.

	Nokia
	We support option 1. 

	vivo
	Option 1 is fine



Issue 1-2-6 PRS measurement window in RRC_INACTIVE state
Proposals
· Option 1: (Huawei)
· Requirements for PRS measurement in INACTIVE apply provided that all PRS resources on the same PFL are configured within [M] separate windows within Tavailable, where each window is up to [L] ms. FFS for M, L and the location of the windows.
· Recommended WF
· Need more discussion

	Issue 1-2-6 PRS measurement window in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Prefer not to introduce this measurement window at this stage. There were many discussions when defining the measurement window for CSI-RS and we don’t expect the same discussion for PRS measurement as the PRS resources duration is more complicated than CSI-RS. 

	Qualcomm
	We think option 1 should be considered to try to minimize power consumption in inactive state. M=1 should be considered.

	Intel
	The motivation to introduce this sounds good. But it is better to deprioritize it in this maintenance  stage.

	Huawei 
	Support option 1.
Having no measurement window for INACTIVE means UE has to measure all the PRS resources during Tavailable, no matter how they are distributed in time domain, and this may have big negative impact on UE power consumption, which is a key for INACTIVE.
To CATT, we agree that there were extensive discussions in Rel-16 CSI-RS, but the same motivation to introduce measurement window also applies to PRS in INACTIVE, so we do see the need, and our suggestion is to re-use the existing requirements for CSI-RS as much as possible.

	Ericsson
	Propose to deprioritize discussion on this issue in the maintenance issue.

	Nokia
	Can be FFS. We think more discussion is needed here. As RAN1 have clarified that PPW is not specified for RRC_IDLE, Tavailable is the LCM between TPRS and DRX cycle for RRC_INACTIVE.

	CMCC
	In our understanding, DRX cycle will be considered in measurement interval, i.e., Tavailable is the common multiple between TPRS and DRX cycle. In this way, UE perform PRS measurement during DRX on-duration, it seems no need to further introduce measurement window.

	MTK
	We support the intention of option1, this is good for UE power consumption.

	vivo
	In the last meeting, it has been agreed that the Tavailable_PRS,i is the least common multiple between TPRS and DRX cycle. In other words, PPW is not applied for RRC_INACTIVE state. So there may no need to introduce the measurement window for RRC_INACTIVE state.
We are also fine to discuss this issue in the maintenance stage.



Issue 1-2-7 Switching time for SRS transmission in RRC_INACTIVE
Proposals
· Option 1: (Huawei)
· For switching time for SRS transmission outside initial UL BWP, re-use the values from the SRS carrier switching capability. 
· Recommended WF
· Need more discussion

	Issue 1-2-7 Switching time for SRS transmission in RRC_INACTIVE

	Company
	Comments

	XXX
	

	CATT
	Fine with option 1. 

	Qualcomm
	We are checking internally about option 1 and will update our response in the first round.

	Huawei 
	Option 1

	Ericsson
	In our view SRS transmission should be smaller than SRS carrier switching. It should be equal to or similar RF switching time for BWP switching. RAN4 can check until the next meeting.

	Nokia
	Can be FFS. Generally, SRS transmission requirements should be prioritized for SRS transmission inside initial UL BWP.

	MTK
	Support option 1 to add a margin for SRS switching but the exact value can be FFS.

	vivo
	Prefer a fixed value for switching time for SRS transmission in RRC_INACTIVE.



Issue 1-2-8 Impact of TEG on RRC_INACTIVE RRM core requirement
Proposals
· Option 1: (Ericsson)
· The impact of TEG on PRS measurement period requirements defined in RRC_CONNECTED state can also be applied for the PRS measurement in RRC_INACTIVE state. 
· For UEs not capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by N.
· For the UEs capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by a factor of ⌈N/k⌉, where k is number of Rx TEGs capable of simultaneous reception of same DL PRS resource reported by the UE.
· Recommended WF
· Need more discussion

	Issue 1-2-8 Impact of TEG on RRC_INACTIVE RRM core requirement

	Company
	Comments

	XXX
	

	CATT
	Fine with option 1. 

	XXXQualcomm
	The same modification to the measurement period due to reporting of measurements for multiple TEGs should apply to connected state and inactive state.

	Huawei 
	Fine with option 1, and agree with QC that same scaling should be applied to INACTIVE and CONNECTED.

	Ericsson
	Support option 1.

	Nokia
	We observe the discussion is ongoing for RRC_CONNECTED. Yet, the candidate figures for k need to be agreed (in RAN1). Whether UE buffering / processing capabilities according to N / N’ capabilities will be considered as well, is discussed under timing error mitigation (issue 1-1-3) and hence open for RRC_CONNECTED. Thus, we propose to postpone the discussion until impact of TEG on PRS measurements is agreed for RRC_CONNECTED.

	MTK
	Support option 1 and reuse the conclusion to be made for the connected mode.

	vivo
	Agree with Option 1.



Sub-topic 1-3 Enhancements of A-GNSS positioning
No tdocs submitted. 
Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209220 (Huawei)
	Company ACATT: OK

	
	Qualcomm: Pending issue 1-1-3. It seems impact to measurement period in RRC_INACTIVE should also be covered here or in a separate CR.Company B

	
	Huawei: to QC, we see E/// CR R4-2210173 already includes the impacts to INACTIVE due to TEG. We agree that all the changes for TEG would depend on outcome of 1-1-3.

	
	Ericsson: Ok.

	
	Nokia: CR depends on outcome of issue 1-1-3.

	R4-2208215 (CATT)
	Qualcomm: For changes #1 and #2, merge with R4-22009226.
The other changes related to Kcarrier and Nlayer are not needed.
Change #6 is OK but Kcarrier and Nlayer need to be corrected in that section.
For the rest, suggest to merge with R4-2210173.Company A

	
	Company BHuawei: 
Change#1 and #2 are similar to our CR R4-2209226, but in this CR the changes are done to the clause for IDLE, while we understand PRS would impact RRM only in INACTIVE. 
If our CR R4-2209226 can be agreeable, then Kcarrier and Nlayer in all the requirements should be referring to 5.2.2.x instead of 4.2.2.x.
Other changes are fine but need to be merged with R4-2210173.

	
	Ericsson: Ok

	
	Nokia: We agree to Qualcomm and Huawei, that change #1 and #2 are not needed. Instead clauses 5.1.2.4 and 5.1.2.7 in R4-2209226 should be agreed.

	R4-2208801 
(vivo)
	CATT: depending on the discussion in issue 1-2-1

	
	Qualcomm: Merge with R4-2209225. In general OK but we’d suggest some changes to the wording in the merged CR.

	
	Huawei: OK, the change is overlapped with change#1 in our CR R4-2209225, but we are also fine with the wording in this CR.

	
	Ericsson: Depends on the conclusion of discussion on issue 1-2-1.

	
	Nokia: CR depends on outcome of issue 1-2-1.

	R4-2209225 (Huawei)
	CATT: depending on the discussions in issue 1-2-1, issue 1-2-2 and issue 1-2-6

	
	Qualcomm: Merge with R4-2208801.
This change depends on issue 1-2-6: “The requirements in clauses 5.6.2, 5.6.3, 5.6.4 and 5.6.5 are applicable provided that all PRS resources on the same positioning frequency layer are configured within [M] separate windows within , where each window is up to [L] ms.”

	
	Huawei: we can wait for the outcome from 1-2-1, 1-2-2 and 1-2-6.

	
	Ericsson: depends on the conclusion of the discussions on issue 1-2-1 and issue 1-2-6

	
	Nokia: the change related to other DL signals / channels is fine. The change related to collision depends on outcome of issue 1-2-1 and the last change below the table is not mature, as number for M and L should be given and the impact to PDSCH reception is unclear- We prefer to include this part once mature.

	R4-2209226 (Huawei)
	CATT: OK, the intention is same as change #1 in R4-2208215, and we are also fine with the approach in this CR. 

	
	Qualcomm: OK

	
	Ericsson: Ok

	
	Nokia: The CR is agreeable.

	R4-2210173 (Ericsson)
	Qualcomm: We’ll make revisions directly in the CR.

	
	Huawei:
On the changes due to TEG, P should be the maximum number of TEGs that a UE is requested to measure instead of the number UE can support to measure.
The condition for M-sample depends on outcome of 1-2-3.
Other changes are fine but need to be merged with R4-2208215.

	
	Nokia: Change in 5.6.1 depends on outcome of issue 1-2-1. Changes to measurement period requirements for RSTD and UE Rx-Tx time difference related to Rx TEG depend on outcome of issue 1-1-3. Otherwise, the changes are fine.



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 1-1 UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
	
	Status summary 

	Issue 1-1-1
	Tentative agreements:
· Use the same approach as Rx TEG i.e. The applicability of reported UE/TRP RxTx TEG is limited to the measurements contained within the measurement report in which the RxTx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding RxTx TEG ID. 
Candidate options: None. 
Recommendations for 2nd round: No more discussion. 

	Issue 1-1-2
	Status: 8 companies support option 1/2 and think this is discussed in RAN2, Nokia still supports to reuse the applicability of Rx TEG. 
Tentative agreements: 
· Tx TEG association report is discussed in RAN2 and there is no need to further define temporal validity of Tx TEG in RAN4. 
Candidate options: None. 
Recommendations for 2nd round: Please Nokia check if the tentative agreement can be acceptable after clarification by CATT. 

	Issue 1-1-3
	Status: 4 companies support option 2. One company suggests to clarify the UE processing assumption for the two features while other companies explained this should have been considered in RAN1 when defining FG 27-1-4 and FG 27-1-4a. 
Tentative agreements:
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.
· The measurement period requirements related to Rx TEG are applied for PRS measurement with gap and without gap. 
Candidate options: None. 
Recommendations for 2nd round: check tentative agreement and if there is anything needed to be clarified in RAN4/1.  

	Issue 1-1-4
	Tentative agreements:
· The framework of UE/TRP Tx TEG is defined as below and need to be informed to RAN1/2: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to gNB or LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the transmission occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information. 
Candidate options: None. 
Recommendations for 2nd round: check the tentative agreement and if any refinement on the applicability is needed. 



Sub-topic 1-2 PRS measurement in RRC_INACTIVE state
	
	Status summary 

	Issue 1-2-1
	Tentative agreements:
· Specify that a PRS resource which is used to define the collision between PRS resource and other DL signals/channels is taking into account nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD. 
· The exact wording can be discussed in the CR. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement. 

	Issue 1-2-2
	Status: 7 companies support to wait for RAN1 agreements while 3 companies PDSCH should be prioritized. 
Tentative agreements: None. 
Candidate options:
· Option 1: 
· UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols. 
· And the PRS measurement period can be extended when there is collision with PDSCH. 
· Option 2: 
· Decide whether to define scheduling restriction due to PRS measurement in INACTIVE for PDSCH based on the conclusion from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS.
Recommendations for 2nd round: Further discuss. 

	Issue 1-2-3
	Tentative agreements:
· For the reduced number of samples in RRC_INACTIVE state, 
· The side condition of PRS Es/Iot is same as that for RRC_CONNECTED state. 
· The condition under which AGC is not needed is updated as below: 
· PRS bandwidth is within the initial BWP, and 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.

	Issue 1-2-4
	Tentative agreements:
· The UE capability of lower Rx beam sweeping factor in FR2 can be also applied in RRC_INACTIVE state.
Candidate options: None.
Recommendations for 2nd round: No more discussion. 

	Issue 1-2-5
	Tentative agreements:
·  is the time duration of available PRS in positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214.
· For calculation of , only unmuted PRS resources that are not fully overlapped with other higher-priority DL signals/channels are counted.
Candidate options: None.
Recommendations for 2nd round: No more discussion.

	Issue 1-2-6
	Status: 3 companies support to introduce the measurement window, 3 companies suggest to deprioritize, and 2 companies are open to discuss. 
Tentative agreements: None. 
Candidate options:
· Option 1:
· Requirements for PRS measurement in INACTIVE apply provided that all PRS resources on the same PFL are configured within [M] separate windows within Tavailable, where each window is up to [L] ms. FFS for M, L and the location of the windows.
Recommendations for 2nd round: Further discuss. 

	Issue 1-2-7
	Status: 3 companies support option 1 while other companies need further study. 
Tentative agreements: None. 
Candidate options:
· Option 1: 
· For switching time for SRS transmission outside initial UL BWP, re-use the values from the SRS carrier switching capability. 
Recommendations for 2nd round: Further discuss. 

	Issue 1-2-8
	Status: all companies are fine to follow the same conclusion as RRC_CONNECTED state. Two companies suggest to decide after RRC_CONNECTED state is concluded. Moderator would suggest remove the detailed scaling factor in the sub-bullet and just follow the conclusion in RRC_CONNECTED state. 
Tentative agreements:
· The impact of TEG on PRS measurement period requirements defined in RRC_CONNECTED state can also be applied for the PRS measurement in RRC_INACTIVE state. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement.



CRs/TPs

Discussion on 2nd round (if applicable)
Sub-topic 1-1 UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
Issue 1-1-2 The temporal validity of UE/TRP Tx TEGs 
Tentative agreements: 
· Tx TEG association report is discussed in RAN2 and there is no need to further define temporal validity of Tx TEG in RAN4. 
Recommendations for 2nd round: Please Nokia check if the tentative agreement can be acceptable after clarification.
	Issue 1-1-2 The temporal validity of UE/TRP Tx TEGs

	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	Qualcomm
	RAN1 and RAN2 are still discussing some aspects of how to report changes in association of SRS transmissions to Tx TEGs, especially for RTT. E.g. how many time stamps can be included in a measurement report. Also, for UL-TDOA event-triggered reporting is also being discussed.

	CATT
	Support the tentative agreement. 

	Intel
	Tentative agreement is fine.

	OPPO
	Support the tentative agreement. 

	Huawei
	We support the Tentative agreement.
In our view, making this agreement in RAN4 does not have any impact on the discussions in other WGs.

	MTK
	Support the tentative agreement.

	vivo
	Support the tentative agreement.



Issue 1-1-3 The impact of Rx TEGs on PRS measurement period requirements 
Tentative agreements:
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.
· The measurement period requirements related to Rx TEG are applied for PRS measurement with gap and without gap. 
Recommendations for 2nd round: check tentative agreement and if there is anything needed to be clarified in RAN4/1.  
	Issue 1-1-3 The impact of Rx TEGs on PRS measurement period requirements

	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	Qualcomm
	In the tentative agreement, the assumption seems to be that when the UE supports measurements for  TEGs simultaneously, the capabilities for buffering and max. number of resources processed per slot are scaled by . i.e. the UE still reports  and as before (per Rx TEG) but in reality the capabilities are  and .
RAN4 should send an LS to RAN1 to confirm this understanding before reaching an agreement.

	CATT
	Support the tentative agreement. 
To QC’ question, we think the capability N/N’ is independent with capability K. Since this K measurements are performed simultaneously based on UE capability, it means the N/N’ capability should apply to each TEG simultaneously, otherwise UE will not report that it has the capability to perform the measurements with K TEGs simultaneously. So we don’t need a new capability K*N or K*N’. 

	Intel
	Tentative agreement is fine. 

	OPPO
	Support the tentative agreement. 

	Huawei
	We support the Tentative agreement.
In our view, the tentative agreement is aligned with feature list defined by RAN1, and it should be up to UE implementation how to meet the requirements. In any case, measurements of multiple TEGs simultaneously (27-1-4a) is an optional feature, and UE is also allowed to report value ‘1’, so we see no restriction to implementation here.

	MTK
	In the above tentative agreement N is the number of TEGs used to measure the same PRS resource. However, in the specs we use N for UE buffering capability. We find this confusing, and a clarification is required.

	vivo
	Support the tentative agreement.



Issue 1-1-4 The framework of Tx TEG 
Tentative agreements:
· The framework of UE/TRP Tx TEG is defined as below and need to be informed to RAN1/2: 
· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 
· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 
· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to gNB or LMF. 
· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the transmission occasions of same or difference SRS resources within the same Tx TEG is within the margin M. 
· The applicability of reported UE Tx TEG is limited to the transmission occasions of same or difference SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information. 
Recommendations for 2nd round: check the tentative agreement and if any refinement on the applicability is needed.
	Issue 1-1-4 The framework of Tx TEG

	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	Qualcomm
	OK with the tentative agreement.

	CATT
	Support the tentative agreement. 

	Intel
	Tentative agreement is fine.

	OPPO
	Support the tentative agreement. 

	Huawei
	We are fine with the Tentative agreement.

	MTK
	Support the tentative agreement.

	vivo
	Tentative agreement is fine.



Sub-topic 1-2 Measurement in RRC_INACTIVE state
Issue 1-2-1 Clarification on “PRS resource” for defining the PRS collision with other functions in RRC_INACTIVE state
Tentative agreements:
· Specify that a PRS resource which is used to define the collision between PRS resource and other DL signals/channels is taking into account nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD. 
· The exact wording can be discussed in the CR. 
Recommendations for 2nd round: Check the tentative agreement and work on the CR revision.
	Issue 1-2-1 Clarification on “PRS resource” for defining the PRS collision with other functions in RRC_INACTIVE state

	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	CATT
	Support the tentative agreement. 

	Intel
	Tentative agreement is fine.

	OPPO
	Support the tentative agreement. 

	Huawei
	We are fine with the Tentative agreement.

	vivo
	Support the tentative agreement. 



Issue 1-2-2 PRS collision with PDSCH in RRC_INACTIVE state
Candidate options:
· Option 1: 
· UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols. 
· And the PRS measurement period can be extended when there is collision with PDSCH. 
· Option 2: 
· Decide whether to define scheduling restriction due to PRS measurement in INACTIVE for PDSCH based on the conclusion from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS.
Recommendations for 2nd round: Further discuss.
	Issue 1-2-2 PRS collision with PDSCH in RRC_INACTIVE state

	Company
	Comments

	Ericsson
	We are fine with option 2.

	Qualcomm
	Option 2.

	CATT
	Fine with option 2. 

	Intel
	Option 2

	OPPO
	Option 2.

	Huawei
	Option 2.

	MTK
	Fine with option 2.

	CMCC
	Prefer Option 1. For option 2, we are not sure whether it is a good way to define scheduling restriction in inactive state. Different from connected state, PDSCH in inactive state is mainly about paging, scheduling restriction in inactive state means that paging may be dropped, we are not sure whether it is good way to drop paging. We prefer to keep this issue open for this meeting and have further check.

	vivo
	We can compromise to Option 2 that waiting for the RAN1’s conclusion from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS.



Issue 1-2-3 Support of reduced number of samples in RRC_INACTIVE state
Tentative agreements:
· For the reduced number of samples in RRC_INACTIVE state, 
· The side condition of PRS Es/Iot is same as that for RRC_CONNECTED state. 
· The condition under which AGC is not needed is updated as below: 
· PRS bandwidth is within the initial BWP, and 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
Recommendations for 2nd round: Check the tentative agreement.
	Issue 1-2-3 Support of reduced number of samples in RRC_INACTIVE state

	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	Qualcomm
	We agree to use the same side conditions as in connected state. Note that there is a related issue being discussed in thread 216 and the conclusion should be applied here as well. 

	CATT
	Support the tentative agreement. 

	Intel
	Support the tentative agreements. Also the similar  issue for AGC conditions in connected state in 216 can be projected here.

	OPPO
	Support the tentative agreement. 

	Huawei
	We are fine with the Tentative agreement.
Also agree with QC that the conclusion for CONNECTED should be also applied here.

	MTK
	Support the tentative agreement.

	vivo
	Tentative agreement is fine.



Issue 1-2-6 PRS measurement window in RRC_INACTIVE state
Candidate options:
· Option 1:
· Requirements for PRS measurement in INACTIVE apply provided that all PRS resources on the same PFL are configured within [M] separate windows within Tavailable, where each window is up to [L] ms. FFS for M, L and the location of the windows.
Recommendations for 2nd round: Further discuss.
	Issue 1-2-6 PRS measurement window in RRC_INACTIVE state

	Company
	Comments

	Ericsson
	We can come back to this issue in next meeting.

	CATT
	Our preference is not to define. But if all companies are fine, we are open to discuss the details. 

	Intel
	Can be FFS.

	Huawei
	We support option 1 considering UE power consumption for INACTIVE measurement. 
If no consensus can be reached, we are fine to keep it as an open issue for next meeting.

	vivo
	We suggest to discuss this issue in the next meeting.



Issue 1-2-7 Switching time for SRS transmission in RRC_INACTIVE
Candidate options:
· Option 1: 
· For switching time for SRS transmission outside initial UL BWP, re-use the values from the SRS carrier switching capability. 
Recommendations for 2nd round: Further discuss based on the LS.
	Issue 1-2-7 Switching time for SRS transmission in RRC_INACTIVE

	Company
	Comments

	Ericsson
	We support option 1. The values can be between 100 us to 500 us.

	Qualcomm
	One clarification about option 1. Since both the SRS-only BWP and the initial UL BWP would share the same UL timing, we understand that the gap between a first transmission in one BWP and a second transmission in the other BWP would be at least one symbol long. i.e. transmissions in each BWP follow the same Tx symbol alignment. The values in the SRS carrier switching delay capability are not in multiples of symbol length. If we leverage those values for switching time for SRS outside initial UL BWP,  that does not mean that the actual switching delay would be a fraction of a symbol. 

	CATT
	Fine with option 1. 

	Huawei
	We support option 1.
To Ericsson, we are fine with the suggestion, so the candidate values would be 
-	{0us, 30us, 100us, 140us, 200us, 300us, 500us, 900us}
To QC, yes, we have same understanding, and when defining the overlapping between SRS and initial BWP, the switching time would be in number of symbols based on ceiling of the indicated UE capability. For example, if UE indicates 100us, the actual switching delay will be 2 symbols for 15kHz SCS. We can discuss how to capture the overlapping between SRS and initial BWP next meeting.

	CMCC
	We are OK with option 1.

	vivo
	We understand the switching time for SRS transmission outside initial UL BWP is similar to the sum of the RF preparation time and RF tuning time of BWP switching time. For Type 2, the time may up to 1.5ms. It is better to decide firstly use the BWP switching time or the SRS carrier switching time.



Issue 1-2-8 Impact of TEG on RRC_INACTIVE RRM core requirement
Tentative agreements:
· The impact of TEG on PRS measurement period requirements defined in RRC_CONNECTED state can also be applied for the PRS measurement in RRC_INACTIVE state. 
Recommendations for 2nd round: Check the tentative agreement.
	Issue 1-2-8 Impact of TEG on RRC_INACTIVE RRM core requirement

	Company
	Comments

	Ericsson
	Tentative agreement is fine.

	Qualcomm
	We support the tentative agreement.

	CATT
	Support the tentative agreement. 

	OPPO
	Support the tentative agreement. 

	Huawei
	We are fine with the Tentative agreement.

	MTK
	Support the tentative agreement.

	vivo
	Support the tentative agreement.



Topic #2: R17 ePOS performance requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208217
	CATT
	Proposal 1: Define 4 candidate values for the timing error margin which is within [0, X] and X is no larger than 30 Tc. And these values can be applied for both Rx TEG and Tx TEG. 
Proposal 2: The timing error margin report for Rx TEG, RxTx TEG and Tx TEG is independent, and the reported value can be different. 
Proposal 3: For the timing error margin report for Rx TEG, RxTx TEG or Tx TEG, different values can be reported at different times. 
Proposal 4: Absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG need to be defined. 
Proposal 5: Relative UE/gNB Rx-Tx time difference measurement accuracy requirements when the two measurements are within the same Rx TEG need to be defined. 
Proposal 6: When defining the absolute accuracy requirements of RSTD and the relative accuracy requirements of UE Rx-Tx time difference, the simulation results of RSTD in R16 can be reused. 
Proposal 7: The following test cases are needed for the RSTD and UE Rx-Tx time difference measurement accuracy requirements related Rx TEG: 
· TC for RSTD measurement accuracy requirements related to TEGs
· TC for UE Rx-Tx time difference measurement accuracy requirements related to TEGs
Proposal 8: For  the test case of RSTD and UE Rx-Tx measurement accuracy requirements related to TEG, the current test configurations in TS  38.133 clause A.6.7.13.1/ A.7.7.10.1 and clause A.6.7.15.1/ A.7.7.12.1 can be reused except that UE shall use the same TEG to perform the measurement on both cells. 

	R4-2208804
	vivo
	Observation 1: For RSTD requirements, when the two Rx TEGs from the reference TRP and target TRP respectively belong to the same Rx TEG, and the value of Rx TEG error margin is smaller, the RSTD accuracy requirement can be further tightened.

Proposal 1：The test framework for Rx TEG for RSTD measurement at UE side could be: 
For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.
Proposal 2：The test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.

	R4-2209230
	Huawei, Hisilicon
	Proposal 1: Define the candidate values for Rx TEG as {0, 2, 4, 6, 8}Tc for PRS/SRS BW of 100MHz (FR1) and 200MHz (FR2).
Proposal 2: Define the candidate values for Tx TEG as {0, 2, 4, 6, 8}Tc for PRS/SRS BW of 100MHz (FR1) and 200MHz (FR2).
Proposal 3: Define the candidate values for RxTx TEG as {0, 2, 4, 8, 12, 16, 24}Tc for min of PRS and SRS BW of 100MHz (FR1) and 200MHz (FR2).
Proposal 4: For smaller BW, the margin values are scaled by a factor as in Rel-16 assumption. 
Proposal 5: RAN4 to discuss whether the measurement associated with a TEG should meet 2Rx requirement, or a relaxed 1Rx requirement.
Proposal 6: Define enhanced RSTD accuracy requirements with reduced timing error for the case where reference resource and target resource are in same Rx TEG.
Proposal 7: Discuss whether to define relative UE Rx-Tx accuracy requirements with timing error for the case where two measurements are in same RxTx TEG.

	[bookmark: OLE_LINK24][bookmark: OLE_LINK25]R4-2210097
	Ericsson
	Proposal #1: Introduce measurement accuracy requirements for RSTD measurements for which UE Rx TEG association is same for both target and reference TRPs.
Proposal #2: Introduce measurement accuracy requirements for difference between two RSTD measurements, where for each RSTD measurement same Rx TEG is used for both target and reference TRP.
Proposal #3: The UE shall report RSTD provided that the magnitude of difference between timing error margins of the two TEGs used for RSTD is below X Tc; X is TBD. Otherwise, UE does not report the RSTD measurement.
Proposal #4: The UE shall report DIFFRSTD provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements is below X Tc; X is TBD. Otherwise, UE does not report the measurement.
Proposal #5: The UE shall report DIFFRSTD provided that the magnitude of difference between timing error margins of any two TEGs used for the two RSTD measurements is below X Tc; X is TBD. Otherwise, UE does not report the measurement.

Proposal #6: Rel. 16 measurement accuracy applies to UEs not supporting multiple Rx TEGs.
Proposal #7: Introduce measurement accuracy requirements for timing difference between SRS transmissions performed with same or different UE Tx TEGs.
Proposal #8: Introduce measurement accuracy requirements for RxTx measurement when same TEG is used for Rx and Tx measurement.
Proposal #9: Introduce measurement accuracy requirements for RxTx measurement when different TEG is used for Rx and Tx measurement.
Proposal #10: Support measurement reporting rules/conditions for absolute and differential UE Rx-Tx measurement similar to absolute and differential RSTD measurement reporting rules/conditions.

	R4-2210098
	Ericsson
	Condition for RSTD and UE Rx-Tx time difference measurement reporting

	R4-2208070
	Intel Corporation
	Observation 1: For PRS measurement in RRC_INACTIVE, the same assumption on SINR side condition as these of SSB measurement need to be investigated. 
Proposal 1: SINR side conditions for PRS measurements in RRC_INACTIVE can be
· PRS Es/Iot = -4 dB for reference cell and 
· PRS Es/Iot = [TBD] dB for neighbor cells

Proposal 2: The necessary accuracy requirements for PRS measurements in RRC_INACITVE shall be defined if the SINR side conditions in case of RRC_INACTIVE is different with these in RRC_CONNECT. 
Proposal 3: The following test cases for core requirement (e.g. reporting delay tests) can be defined for PRS measurements in RRC_INACTIVE. 

	R4-2208219
	CATT
	Proposal 1: The existing report mapping of gNB Rx-Tx time difference and SRS-RSRP measurement can be reused in RRC_INACTIVE state. 
Proposal 2: The SRS-RSRPP measurement accuracy requirements and report mapping if defined can be applied for both RRC_CONNECTED state and RRC_INACTIVE state. 
Proposal 3: The accuracy requirements and report mapping for RSTD/PRS-RSRP/UE Rx-Tx time difference/PRS-RSRPP measurement can be reused in RRC_INACTIVE state. 
Proposal 4: The following test cases for the PRS measurement in RRC_INACTIVE are needed: 
· TC for RSTD measurement period requirements in RRC_INACTIVE state
· TC for RSTD measurement accuracy requirements in RRC_INACTIVE state
· TC for PRS-RSRP measurement period requirements in RRC_INACTIVE state
· TC for PRS-RSRP measurement accuracy requirements in RRC_INACTIVE state
· TC for UE Rx-Tx time difference measurement period requirements in RRC_INACTIVE state
· TC for UE Rx-Tx time difference measurement accuracy requirements in RRC_INACTIVE state
· TC for PRS-RSRPP measurement requirements in RRC_INACTIVE state
· TC for PRS-RSRPP measurement accuracy requirements in RRC_INACTIVE state
Proposal 5: The test configurations for the PRS measurement with gaps in RRC_CONNECTED state can be reused except that the gap configuration should be replaced by DRX configuration.

	R4-2208525
	CMCC
	Proposal 1: For NR positioning measurements in inactive state, it is proposed to define test case for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP.
Proposal 2: For NR positioning measurements in inactive state, it is proposed to define test cases for both the case with 4 samples and the case with reduced number of samples.
Proposal 3: For NR positioning measurements in inactive state, in order to reduce the number of test cases that UE need to pass, it is proposed to introduce following applicability rule:
· if UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, only need to pass the test case with reduced number of samples. 
· if UE does not support PRS measurements with reduced number of samples or UE is not requested by LMF to perform measurement with reduced sample number, only need to pass the test case with 4 samples. 
Proposal 4: For NR positioning measurements in inactive state, it is proposed to define test cases for both the case that UE is capable of parallel PRS measurements and the case that UE is not capable of parallel PRS measurements.
Proposal 5: For NR positioning measurements in inactive state, in order to reduce the number of test cases that UE need to pass, it is proposed to introduce following applicability rule:
· if UE is capable of parallel PRS measurements, only need to pass the test case for parallel PRS measurements (e.g. Kcarrier_PRS = 1). 
· if UE does not support parallel PRS measurements, only need to pass the test case considering parallel PRS measurements. (e.g. Kcarrier_PRS = Kcarrier +1). 

	R4-2208803
	vivo
	Proposal 1: For the PRS measurement accuracy requirements in RRC_INACTIVE state, the requirements in RRC_CONNECTED state can be reused.
Proposal 2: For PRS measurement test cases in RRC_INACTIVE state, the following test cases need to be defined. And the DRX configuration need to be introduced.
	TC index
	Test case description
	FR/MR-DC mode
	Note

	1
	RSTD measurement in RRC_INACTIVE state
	FR1 SA
	Measurement procedure

	2
	PRS-RSRP measurement in RRC_INACTIVE state
	FR1 SA
	Measurement procedure

	3
	UE Rx-Tx time difference measurement in RRC_INACTIVE state
	FR1 SA
	Measurement procedure

	4
	RSTD measurement in RRC_INACTIVE state
	FR1 SA
	Measurement performance

	5
	PRS-RSRP measurement in RRC_INACTIVE state
	FR1 SA
	Measurement performance

	6
	UE Rx-Tx time difference measurement in RRC_INACTIVE state
	FR1 SA
	Measurement performance

	7
	RSTD measurement in RRC_INACTIVE state
	FR2 SA
	Measurement procedure

	8
	PRS-RSRP measurement in RRC_INACTIVE state
	FR2 SA
	Measurement procedure

	9
	UE Rx-Tx time difference measurement in RRC_INACTIVE state
	FR2 SA
	Measurement procedure

	10
	RSTD measurement in RRC_INACTIVE state
	FR2 SA
	Measurement performance

	11
	PRS-RSRP measurement in RRC_INACTIVE state
	FR2 SA
	Measurement performance

	12
	UE Rx-Tx time difference measurement in RRC_INACTIVE state
	FR2 SA
	Measurement performance




	R4-2209232
	Huawei, Hisilicon
	Proposal 1: RAN4 to discuss whether the accuracy for CONNECTED can be reused for INACTIVE considering large time and frequency error.
Proposal 2: Define the following 6 TCs for PRS measurement in INACTIVE. 
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
Proposal 3: Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
Proposal 4: Test PRS measurement outside initial BWP in the TCs. 

	R4-2210101
	Ericsson
	Proposal #1: Rel. 16 measurement accuracy requirement and conditions defined for RRC_CONNECTED mode also applies to RSTD, PRS-RSRP, and UE Rx-Tx time difference measurements in RRC_INACTIVE state.
Proposal #2: Rel. 16 accuracy requirement applies to gNB Rx-Tx measurement in RRC_INACTIVE state.
Proposal #3: Reduced number of samples is also supported for RRC_INACTIVE state, accuracy requirement for RRC_CONNECTED mode under similar side condition is applied for RSTD and PRS-RSRP measurements in RRC_INACTIVE state.
Proposal #4: Reduced Rx beam sweeping factor is supported in RRC_INACTIVE state, similar accuracy requirement is defined for UEs that can perform PRS measurement with or without reduced Rx beam sweeping factor.
Proposal #5: Re-use RRC_CONNECTED state measurement report mapping for RSTD, PRS-RSRP, UE Rx-Tx time difference measurement in RRC_INACTIVE state.

	R4-2210102
	Ericsson
	CR on accuracy requirement in RRC inactive state

	R4-2208220
	CATT, CAICT, CENC
	Introduction of BDS B2a and B3I signals inTS 36.171 requirements for support of A-GNSS

	R4-2208221
	CATT, CAICT, CENC
	Introduction of BDS B2a and B3I signals inTS 38.171 requirements for support of A-GNSS



Open issues summary
Sub-topic 2-1 UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
Issue 2-1-1 The candidate timing error margins for Rx TEGs
Proposals
· Option 1: (Qualcomm)
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
· Option 2: (vivo)
· (4 values): 20Tc, 48Tc, 80TC and 128Tc.
· Option 3: (CATT)
· (4 values): within [0, X] and X is no larger than 30 Tc.
· Option 4: (Huawei)
· (5 values): {0, 2, 4, 6, 8}Tc for PRS/SRS BW of 100MHz (FR1) and 200MHz (FR2).
· For smaller BW, the margin values are scaled by a factor as in Rel-16 assumption. 
· Recommended WF
· Need more discussion

	Issue 2-1-1 The candidate timing error margins for Rx TEGs 

	Company
	Comments

	XXX
	

	CATT
	We can support option 3 and option 4. 

	Qualcomm
	We support option 1. 
It seems other proposals may not have considered freq. drift margin for RSTD. In our view, it should be included in the timing error margin.
It’s preferrable to define a set of timing error margins values explicitly without relying on scaling factors that are dependent on BW. It makes it easier to understand and avoid potential issues for UE Rx-Tx accuracy, which depends on both UE SRS and PRS BW. The additional overhead would not be significant.

	Intel
	We prefer the less number of candidate values (e.g. <8). And the value less than 1 seems meaningless without any oversampling.

	Huawei 
	Support option 4, but we are also open with option 1.
The difference is how to deal with smaller PRS BW, and we are fine with either listing all the margin values considering all BWs (option 1), or scaling the margin values for the largest BW (option 4).
One comment to option 1 is that the values have not accounted the smallest BW (because that was left as TBD in Rel-16 POS discussion), so some larger values may be needed depending on the outcome of Rel-16 POS discussion. 
We also need more time to check if frequency drift margin should be accounted in the margin value.

	OPPO
	We share the same view as Intel to minimize the number of candidate values. 

	Ericsson
	We understand that option 1 gives more flexibility for implementation. We understand that option 3/4 is better in terms of achievable accuracy but offers implementation flexibility that is less than what is offered by option 1. Our preference would be option 3/4.

	Nokia
	In our view, there should be limited number of candidate TE margins, otherwise UE implementations may differ substantially, if supported margins deviate too much. Als,  the range for the TE margin may be discussed first, before agreeing on certain values. We agree to Huawei, the scaling for smaller BWs down to the smallest BW, for which requirements apply, needs to be considered as well.

	MTK
	Support option 1, which gives higher flexibility for UE implementation.

	vivo
	We understand the total timing error margin may at least include group delay calibration and frequency error. From the Rel-16 discussion, for smaller width (e.g., 5MHz), the group delay calibration margin was left as TBD. Considering the different UE implementation, we suggest the maximum timing error margin may be 128Tc. Meanwhile, we also understand that the smaller value needs to be defined considering the higher accuracy positioning demand. We are open to the smaller timing error margin as mentioned in other options.  
In addition, we understand the number of TEG and the maximum margin value need to be clarified before defining the exact value.



Issue 2-1-2 The candidate timing error margins for Tx TEGs
Proposals
· Option 1: (Qualcomm)
· (8 values): 1 Tc, 4 Tc, 8 Tc, 16 Tc, 32 Tc, 64 Tc, 2*64 Tc, 4*64 Tc.
· The UE will include the selected timing error margins for Tx TEGs in the Tx TEG to SRS association report (including both RRC and LPP).
· Option 2: (CATT)
· (4 values): within [0, X] and X is no larger than 30 Tc.
· Option 3: (Huawei)
· (5 values): {0, 2, 4, 6, 8}Tc for PRS/SRS BW of 100MHz (FR1) and 200MHz (FR2).
· For smaller BW, the margin values are scaled by a factor as in Rel-16 assumption. 
· Recommended WF
· Need more discussion

	Issue 2-1-2 The candidate timing error margins for Tx TEGs

	Company
	Comments

	XXX
	

	CATT
	Support option 2 and option 3, i.e. the same values as Rx TEG can be used. 

	Qualcomm
	We support option 1.
On option 3, it’s not clear why the margin depends on PRS BW. These margins could be applied to UL positioning. Also, the range of the proposed values seems too narrow in comparison to existing UE timing accuracy requirements. 

	Intel 
	Same comments as 2-1-1

	Huawei 
	We suggest to define same candidate values for Rx TEG and Tx TEG. 

	Ericsson
	Support option 2/3. Reasoning is similar to Issue 2-1-1.

	Nokia
	Same comment as for 2-1-1.

	CATT2
	To QC, we think this issue is about the timing error from baseband to Tx antenna and we are not sure why UL timing requirements need to be considered. 

	vivo
	The same values as Rx TEG can be used. If necessary, we can revisit the values.



Issue 2-1-3 The candidate timing error margins for RxTx TEGs
Proposals
· Option 1: (Qualcomm)
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
· Option 2: (Huawei)
· (7 values): {0, 2, 4, 8, 12, 16, 24}Tc for min of PRS and SRS BW of 100MHz (FR1) and 200MHz (FR2).
· For smaller BW, the margin values are scaled by a factor as in Rel-16 assumption. 
· Recommended WF
· Need more discussion

	Issue 2-1-3 The candidate timing error margins for RxTx TEGs

	Company
	Comments

	XXX
	

	CATT
	Suggest using the same values as Rx TEG. 

	Qualcomm
	Option 1. Reuse the margin values for Rx TEGs.

	Intel 
	Same comments as 2-1-1. And the same approach can be reused for both of them.

	Huawei 
	Similar comment as for 2-1-1, we are fine with either option in handling the margin values for small BW. Also, some larger values may be needed depending on the outcome of Rel-16 POS discussion for the small BW.
In Rel-16 the margin values for RSTD and UE Rx-Tx are different, so we are not sure if we can use the same values as Rx TEG, but this would depend on the exact list of values and we are open to discuss.

	Ericsson
	Margin values for Rx TEG shall be reused.

	Nokia
	Same comment as for 2-1-1.

	MTK
	Support option 1, which gives higher flexibility for UE implementation.

	vivo
	The same values as Rx TEG can be used. If necessary, we can revisit the values.



Issue 2-1-4 Whether the reported value for Tx TEGs, Rx TEGs and RxTx TEGs can be different?
Proposals
· Option 1: (CATT)
· Yes
· Recommended WF
· Need more discussion

	Issue 2-1-4 Whether the reported value for Tx TEGs, Rx TEGs and RxTx TEGs can be different?

	Company
	Comments

	XXX
	

	CATT
	Option 1. The reported value for Tx TEGs, Rx TEGs and RxTx TEGs is independent. 

	Qualcomm
	We support option 1.

	Intel
	Option 1.

	Huawei 
	Support option 1, the value for different TEG types is reported in different signaling, and they may not even be used as the same time. We see no reason to limit same value. 

	OPPO
	Support option 1.

	Ericsson 
	Support option 1.

	Nokia 
	We support option 1.

	MTK
	Support option 1.

	vivo
	Option 1.



Issue 2-1-5 Whether the reported value for Tx/Rx/RxTx TEGs can be different at different times?
Proposals
· Option 1: (CATT)
· Yes
· Recommended WF
· Need more discussion

	Issue 2-1-5 Whether the reported value for Tx/Rx/RxTx TEGs can be different at different times?

	Company
	Comments

	XXX
	

	CATT
	Option 1. The reported value is only applied to the associated measurement report. As time changes, the reported value can be different. 

	Qualcomm
	We support option 1. The margin value could be different in each report.

	Intel
	Option 1

	Huawei 
	Support option 1.
Taking Rx TEG for RSTD as example, we think whenever UE makes a measurement report, it can include the margin value used for measurements in this report. When UE makes another measurement report, a different margin value can be indicated. 

	OPPO
	Support option 1.

	Ericsson
	Support option 1.

	Nokia 
	We support option 1.

	vivo
	We don’t see much need to consider different margins for different reports. In our knowledge, for PRS measurement, different reports are not combined with each other. A signal margin is enough to cover the different reports. We are fine with FFS.



Issue 2-1-6 Accuracy requirements needed to be defined related to TEG?
Proposals
· Proposal 1: (CATT, Huawei, Ericsson)
· Define absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG. 
· Proposal 2: (Ericsson)
· Define measurement accuracy requirements for difference between two RSTD measurements, where for each RSTD measurement same Rx TEG is used for both target and reference TRP. 
· Proposal 3: (CATT)
· Define relative UE/gNB Rx-Tx time difference measurement accuracy requirements when the two measurements are within the same Rx TEG. 
· Proposal 4: (Huawei)
· Discuss whether to define relative UE Rx-Tx accuracy requirements with timing error for the case where two measurements are in same RxTx TEG.
· Proposal 5: (Ericsson)
· Define measurement accuracy requirements for Rx-Tx measurement when same TEG is used for Rx and Tx measurement. 
· Proposal 6: (Ericsson)
· Define measurement accuracy requirements for Rx-Tx measurement when different TEG is used for Rx and Tx measurement. 
· Proposal 7: (CATT)
· When defining the absolute accuracy requirements of RSTD and the relative accuracy requirements of UE Rx-Tx time difference, the simulation results of RSTD in R16 can be reused. 
· Proposal 8: (Huawei)
· RAN4 to discuss whether the measurement associated with a TEG should meet 2Rx requirement, or a relaxed 1Rx requirement.
· Proposal 9: (Ericsson)
· Introduce measurement accuracy requirements for timing difference between SRS transmissions performed with same or different UE Tx TEGs.
· Proposal 10: (Ericsson)
· Rel. 16 measurement accuracy applies to UEs not supporting multiple Rx TEGs.
· Recommended WF
· Need more discussion
· The proposals are not conflicted to each other and companies can provide comments for each proposal.  

	Issue 2-1-6 Accuracy requirements needed to be defined related to TEG?

	Company
	Comments

	XXX
	

	CATT
	Support P1, P3, P7 and P10. 
We think at least the accuracy requirements in proposal 1 are needed. 
For proposal 2, when we consider the difference between two RSTD measurements, there will be 4 TEGs, and we need to consider whether two TEGs are the same. There will be different combinations to be considered. And even in R16, there is no relative accuracy for RSTD measurement, so we don’t think proposal 2 is need. 
For UE Rx-Tx time difference measurement, the relative accuracy requirements when using same Rx TEG or RxTx TEG can be defined. But there is no need to define the absolute accuracy when using same TEG for Rx and Tx measurement since the Rx TEG and Tx TEG are independent and cannot be compared. 

	Qualcomm
	We support proposal 1.
Proposal 2 needs some clarification. Does it refer to the case where two measurements RSTD1  and RSTD2 have reference TOA associated with TEG ID#i and target TOA associated with TEG #IDj, where i is different from j?
 We are also OK with Proposal 4 and we think it would be reasonable to define such requirements.  Any issues anticipated?
We don’t understand Proposals 5 and 6. Tx and Rx cannot share the same TEG.
We support proposal 7.
On Proposal 8, our view is that relaxing the requirements would be counter-productive since the goal of TEGs is to provide enhanced performance.
Proposal 10 is not needed. Applicability of Rx TEGs has been defined already.

	Huawei 
	Support P1, P4, P8 and P10.
On Rx-Tx, we are open to discuss relative accuracy for UE Rx-Tx, but RAN4 needs to simulate based on the target Es/Iot. We have a different view than P7 because the Rel-16 simulations for UE Rx-Tx are for TOA and no relative error was simulated. Also the frequency drift margin between two UE Rx-Tx measurements should be considered, so the overall efforts is not trivial.
On P8, we would like to hear companies’ views if the accuracy requirements with TEG should be based on 2Rx or 1Rx, i.e. whether we always a TEG is mapped with 2Rx.
On P10, it is reasonable, and it can be extended that Rel-16 measurement accuracy applies to measurement that are not associated with TEG ID.

	OPPO
	Support P1 for RSTD accuracy requirements. Relative RSTD may include more than two TOA measurements. It is too complicated to specify the accuracy requirements.
Support P3 for Rx-Tx accuracy requirements. When defining R16 accuracy requirements, we think only estimation error of Rx timing is simulated, therefore same Rx TEG could be considered. For RxTx TEG in P4 or Tx TEG in P9, we are open to discuss.
We are also fine with P7, simulation results in R16 can be used at least for absolute RSTD.

	Ericsson
	Proposal 1: we suppport this proposal.
Proposal 2: We support this proposal. The interpretation from QC is correct. In this type of situation to guarantee high accuracy position estimate, it must be ensured that the difference between RSTD measurements taken from different TEGs are within an acceptable limit.  To CATT: for each RSTD measurement only 1 Rx TEG is involved such that both target and reference TRPs are measured from the same Rx TEG. So in total there are 2 different Rx TEGs in question and not 4. Apart from this, the issue is not related to relative accuracy for RSTD measurement.
Proposal 3 and 4: for the same Rx TEG or RxTx TEG the absolute accuracy should be enough. Then two consecutive measurements from the same TEG should have error within the margin supported by the TEG. Probably differential accuracy (or measurement reporting condition) when the two UE Rx-Tx measurements are done by two different TEGs can be further discussed.
Proposal 5 and proposal 6: We support these proposals. Grouping of timing errors is agreed to be up to implementation. In this regard, if a UE has multiple antenna panel then in spatial domain each antenna panel can be treated as one TEG. It is therefore possible that Rx and Tx measurements are done by different antenna panels at UE if UE has multiple antenna panels, where each panel is a TEG. Likewise it is equally possible that both Rx and Tx measurements are then done by the same panel at UE. So proposals 5 and 6 are to address both of these possibilities.
Proposal 7: We support this proposal.
Proposal 8: Agree with Qualcomm’s view.
Proposal 9: We support this proposal.
Proposal 10: We support this proposal. As discussed also in our response to proposals 5 and 6 grouping timing errors is up to the implementation. Since TEG is implementation specific, there can be a situation, for example to save power, where a UE with multiple TEGs decides to make use of only one TEG for PRS measurement. In this case it should be clear that Rel. 16 accuracy requirement apply in such a scenario. 

	Nokia
	In our view, a limited set of configurations (and thus test cases) should be specified for performance requirements. We support proposal 1, proposal 5, proposal 6, and the discussion raised in proposal 8 and proposal 10.

	CMCC
	We support P1, and we are open to discuss for P2 and P3. For option 1, the absolute RSTD measurement accuracy will be improved considering reduced calibration margin.  For option 2 and option 3, we see the benefit and prefer to support them, but the limited timeline also need to be considered, we are open to discussion.

	vivo
	We agree with Proposal 1 and Proposal 10.
For Proposal 2, we understand it is more related to the first bullet of Option 1 in the Issue 2-1-9. If the two target TRPs for the two RSTD measurements belong to the same Rx TEG, the difference between two RSTD measurements should meet the absolute RSTD measurement accuracy mentioned by Proposal 1. In other words, the proposal 1 can verify the TEG’s performance between the target TRP and reference TRP and the proposal 2 can verify the TEG’s performance between the two target TRPs.
For Proposal 3, we understand it is more related to the second bullet of Option 1 in the Issue 2-1-9. In addition, when defining the accuracy requirements, the candidate timing error margin values need to be considered.
For Proposal 8, we suggest that the measurement associated with a TEG shall meet 2Rx requirement. Because that a measurement result is tapped with a TEG ID and the measurement result is derived from 2Rx branch. So it seems to be more reasonable that the measurement associated with a TEG shall meet 2Rx requirement.



Issue 2-1-7 Measurement reporting condition for RSTD/UE Rx-Tx measurement?
Proposals
· Proposal 1: (Ericsson)
· The UE shall report RSTD provided that the magnitude of difference between timing error margins of the two TEGs used for RSTD is below X Tc; X is TBD. Otherwise, UE does not report the RSTD measurement.
· The UE shall report DIFFRSTD provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements is below X Tc; X is TBD. Otherwise, UE does not report the measurement.
· The UE shall report DIFFRSTD provided that the magnitude of difference between timing error margins of any two TEGs used for the two RSTD measurements is below X Tc; X is TBD. Otherwise, UE does not report the measurement.
· Support measurement reporting rules/conditions for absolute and differential UE Rx-Tx measurement similar to absolute and differential RSTD measurement reporting rules/conditions.
· Recommended WF
· Need more discussion

	Issue 2-1-7 Measurement reporting condition for RSTD measurement?

	Company
	Comments

	XXX
	

	CATT
	We don’t think the condition in proposal 1 is needed. UE can always report RSTD measurement with TEG ID if UE has the TEG capability. UE will meet the new R17 accuracy requirements when same Rx TEG is used for reference cell and neighbor cell and meet the R16 accuracy requirements when different Rx TEGs are used. 

	Qualcomm
	We don’t understand these proposals.
On the first bullet point: 1) Reporting association of measurements to Rx TEGs is optional, not mandatory, even if the UE supports the capability. 2) Measurement accuracy cannot be worse than Rel-16 requirements when the UE reports TEGs. 3) Whether and how to use the reported TEG association is at the discretion of the positioning engine.
Regarding DIFFRSTD, there is no differential RTSD measurement. Differential reporting is not directly related to timing error accuracy. Please clarify if we missed anything here.


	Huawei
	Same comment as CATT and QC.

	Ericsson
	We support proposal 1. 
Some clarification to ease up the discussion is provided below.
If a UE has more than one TEG, error in timing measurements will be different when different TEG or different TEG margin is used over time. When the difference between margins is larger than a threshold value, the measurements cannot guarantee high accuracy position estimation. Since TEG is up to implementation along with the margin value to use for positioning measurements, UE can ensure that only measurements that are done with TEG margins within a certain threshold is reported. To do so, UE can reuse the differential measurement report mapping for RSTD or UE Rx-Tx measurement when the two measurements are done using TEGs such that the difference in margins is within a threshold. We can further discuss to identify an optimum value that can be used as a threshold in this case.

	Nokia
	We agree with views from Qualcomm, CATT and Huawei. We should not put constraints on the reporting of measurements with different TE margins. 

	vivo
	Same comment as CATT and QC.



Issue 2-1-8 Test cases needed to be defined related to TEG?
Proposals
· Option 1: (CATT)
· TC for RSTD measurement accuracy requirements related to TEGs
· TC for UE Rx-Tx time difference measurement accuracy requirements related to TEGs
· Option 1a: (CATT)
· For the test case of RSTD and UE Rx-Tx measurement accuracy requirements related to TEG, the current test configurations in TS 38.133 clause A.6.7.13.1/ A.7.7.10.1 and clause A.6.7.15.1/ A.7.7.12.1 can be reused except that UE shall use the same TEG to perform the measurement on both cells.
· Recommended WF
· Need more discussion

	Issue 2-1-8 Test cases needed to be defined related to TEG?

	Company
	Comments

	XXX
	

	CATT
	Support option 1 and option 1a. If the absolute RSTD accuracy and relative Rx-Tx accuracy are defined (which is under discussion in issue 2-1-6), the corresponding test cases need to be defined. But the configurations in existing test cases can be reused except the configuration for TEG. 

	Qualcomm
	Question to the proponents of these tests: Reporting of TEGs is optional even when the UE supports the capability. If the UE does not report any TEGs during the test, then nothing is verified but that doesn’t mean the UE fails the test. Agree?

	Huawei
	On option 1, it is pending on 2-1-6, but we agree that if new accuracy requirements for absolute RSTD accuracy and relative UE Rx-Tx are defined then we need to define test cases.
On option 1a, we agree that existing test setup can be re-used as starting point, but we also agree with QC that we cannot mandate UE to report TEG, or report same TEG ID for two TOA measurements. The test will verify accuracy only if UE reports same TEG ID.

	Ericsson
	Option 1 looks fine. We need TC to verify whether TEG based measurement accuracy requirements are met or not. However on option 1a we think more discussion is needed. Using same TEG for both target and reference cell does not seem to be a typical scenario.

	Nokia
	We support option 1. For option 1a, this depends on the outcome of issue 2-1-6, if accuracy is defined only for the case of same TEG, as commented by Ericsson.

	vivo
	Agree with Option 1 and Option 1a.



Issue 2-1-9 Test framework for the test cases related to TEG?
Proposals	
· Option 1: (vivo)
· The test framework for Rx TEG for RSTD measurement at UE side could be: 
· For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.
· The test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
· For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.
· Recommended WF
· Need more discussion

	Issue 2-1-9 Test framework for the test cases related to TEG?

	Company
	Comments

	XXX
	

	CATT
	For RSTD measurement, we don’t think the difference between two RSTD measurements is needed. As discussed in issue 2-1-6, the single RSTD measurement accuracy when using same Rx TEG is needed. And test procedure is that UE should meet the new defined measurement accuracy requirements when same Rx TEG is used for reference cell and neighbor cell. The new defined accuracy requirements are related to the timing error margin associated with TEG. 

	Qualcomm
	Some clarification is needed here. It’s not true that relative accuracy between RSTD measurements cannot exceed the timing error margin. Rx TEGs can only reduce the relative timing error associated with group delay calibration and frequency drift. There is also measurement error/uncertainty due to other factors (e.g. noise/interference) that is unrelated to the timing error margin.
Similar comment for UE Rx-Tx.

	Huawei 
	If we understand correctly, option 1 is more related to the accuracy requirements as discussed in 2-1-6.
For clarification, we agree with CATT and QC that it is not the measurement results (which includes both BB error and calibration error) but only the calibration error should be within the margin associated with the TEG.

	OPPO
	Share the same view as CATT, QC and Huawei. Test case on absolute RSTD is sufficient.
For UE Rx-Tx difference, whether test RxTx TEG or Rx TEG depends on issue 2-1-6.

	Ericsson
	Support option 1. TCs looks reasonable.

	Nokia
	Suggest to defer this discussion until agreement is reached on issue 2-1-6.

	vivo
	As Huawei commented, the first bullet is more related to the absolute RSTD accuracy requirement. The intention is to verify the TEG’s performance between two target TRPs. And the second bullet is more related to relative UE Rx-Tx time different measurement accuracy requirements.
In addition, we need some clarification. We understand it is also necessary to consider the measurement results include both BB error and calibration error when defining the absolute RSTD and relative UE Rx-Tx time difference accuracy requirements. 



Sub-topic 2-2 Measurement in RRC_INACTIVE state
Issue 2-2-1 Performance requirements for the PRS measurement in RRC_INACTIVE state
Proposals
· Option 1: (CATT, vivo, Ericsson)
· The accuracy requirements and report mapping for RSTD/PRS-RSRP/UE Rx-Tx time difference measurement defined in RRC_CONNECTED state can be reused in RRC_INACTIVE state.
· Option 1a: (CATT)
· The accuracy requirements and report mapping for PRS-RSRPP measurement if defined in RRC_CONNECTED state can be reused in RRC_INACTIVE state. 
· Option 2: (Huawei)
· RAN4 to discuss whether the accuracy for CONNECTED can be reused for INACTIVE considering large time and frequency error. 
· Option 3 (Intel)
· The accuracy requirements for RSTD/PRS-RSRP/UE Rx-Tx time difference measurement defined in RRC_CONNECTED state can be reused in RRC_INACTIVE state if the SINR side conditions in case of RRC_INACTIVE is same as these of RRC_CONNECTED
· Recommended WF
· Need more discussion. 

	Issue 2-2-1 Performance requirements for the PRS measurement in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Option 1, 1a and option 3. Since we have agreed that the Es/Iot side condition is same as that in RRC_CONNECTED, we think the three options are same. 

	Qualcomm
	We tend to think that measurement requirements can be reused in inactive state. However, we are open to further discussion. Perhaps the proponent of option 2 can elaborate.

	Intel
	Option 1 is also fine for us regarding to RAN4’s agreements before.

	Huawei 
	On option 2, our concern is that UE may perform serving cell time/frequency tracking much less frequently in INACTIVE, and as such the timing and frequency error when performing PRS measurement can be larger than in CONNECTED, and we are not sure if this will cause any impact to the accuracy.
If all companies do not think this is an issue, then we are also fine with option 1, 1a and 3.

	OPPO
	Support option 1 and 1a.

	Ericsson
	We are fine with option 1 and option 1a.

	Nokia 
	We support option 1.

	CMCC
	We are OK with option 1 and option 1a

	vivo
	Support Option 1, Option 1a and Option 3.
For option 2, we understand in the RRC_CONNECT requirement, based on different timing offset (e.g., 160ms or 1280ms) between the two PRS resources, the value of Y is different. The same rule can be applied for RRC_INACTIVE state.



Issue 2-2-2 Performance requirements for the SRS measurement in RRC_INACTIVE state
Proposals
· Option 1: (CATT)
· The existing report mapping of gNB Rx-Tx time difference and SRS-RSRP measurement can be reused in RRC_INACTIVE state. 
· The SRS-RSRPP measurement accuracy requirements and report mapping if defined can be applied for both RRC_CONNECTED state and RRC_INACTIVE state. 
· Recommended WF
· Need more discussion. 

	Issue 2-2-2 Performance requirements for the SRS measurement in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Support option 1. 

	Qualcomm
	We support option 1.

	Intel
	Option 1

	Huawei 
	Option 1 is fine.

	OPPO
	Support option 1.

	Ericsson
	Option 1

	Nokia 
	We support option 1.

	CMCC
	Option 1

	vivo
	We are fine with Option 1.



Issue 2-2-3 Whether to define test case for the PRS measurement reporting in RRC_INACTIVE state
Proposals
· Option 1: (Intel, CATT, CMCC, vivo, Huawei)
· Yes. 
· Option 1a: (CMCC, Huawei)
· Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
· Option 1b: (CMCC)
· Define test cases for both the case that UE is capable of parallel PRS measurements and the case that UE is not capable of parallel PRS measurements.
· if UE is capable of parallel PRS measurements, only need to pass the test case for parallel PRS measurements (e.g. Kcarrier_PRS = 1). 
· if UE does not support parallel PRS measurements, only need to pass the test case considering parallel PRS measurements. (e.g. Kcarrier_PRS = Kcarrier +1). 
· Recommended WF
· Need more discussion. 

	Issue 2-2-3 Whether to define test case for the PRS measurement reporting in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Support option 1 and 1a. For option 1b, the scaling factor is only related to UE capability and the other configurations are all the same, it seems no need to define sub-tests. 

	Qualcomm
	Support option 1 and 1a. Regarding 1b. it seems a single test case should suffice and the pass criterion should take into account the UE capability. 

	Intel
	Option 1 and 1a are fine for us.

	Huawei 
	Option 1 and 1a.
One note for option 1a is that whether to define sub-test or separate test cases for 4-sample and M-sample should be aligned with other test cases in email #216. To us this is mainly an issue for CR drafting, and we are open to either way which is easier, but the applicability if the test should be same.
On option 1b, same comment as CATT and QC.

	OPPO
	Support option 1 and 1a.

	Ericsson
	Support option 1 and 1a. Agree with CATT on option 1b.

	Nokia 
	We support option 1 and 1a.

	CMCC
	Our motivation on option 1b is to verify the performance for UE which is capable of parallel PRS measurements. We are fine with QC’s suggestion that a single test but the pass criterion take into account the UE capability

	vivo
	Support option 1 and 1a.



Issue 2-2-4 Whether to define test case for the PRS measurement accuracy in RRC_INACTIVE state
Proposals
· Option 1: (CATT, vivo)
· Yes
· Option 2: (Huawei)
· No
· Recommended WF
· Need more discussion. 

	Issue 2-2-4 Whether to define test case for the PRS measurement accuracy in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	Support option 1. The accuracy requirements in RRC_INACTIVE need to be verified. 

	Qualcomm
	This is related to issue 2-2-1. If the accuracy requirements are different, that would be a good reason to add tests. 

	Intel
	Up to issue 2-2-1.

	Huawei 
	We support option 2, but we are open to further discussion.
Our main concern is number of test cases, if we are to define accuracy TCs for 4-sample and M-sample (with and without AGC sample), 4 measurements and 2 FRs. It is noted that in each accuracy test case, there are already two sub-tests for different PRS BW. Maybe we can go with option 1 but consider some reduction of TCs.

	Ericsson
	Agree. Accuracy requirement in RRC_INACTIVE state needs to be verified.

	Nokia 
	We support option 1. We agree to Huawei, a reduction of TCs may be suitable.

	CMCC
	Option 1. It is necessary to define test case for PRS measurement accuracy in RRC_INACTIVE state, and the reduction of TCs can be further discussed.

	vivo
	Support Option 1.



Issue 2-2-5 Test configuration for the PRS measurement in RRC_INACTIVE state
Proposals
· Proposal 1: (CATT)
· The test configurations for the PRS measurement with gaps in RRC_CONNECTED state can be reused except that the gap configuration should be replaced by DRX configuration. 
· Proposal 2: (Huawei)
· Test PRS measurement outside initial BWP in the TCs.
· Recommended WF
· Need more discussion. 

	Issue 2-2-5 Test configuration for the PRS measurement in RRC_INACTIVE state

	Company
	Comments

	XXX
	

	CATT
	We can support both proposals. 

	Qualcomm
	Agree that RAN4 should leverage test configuration from the existing tests as much as possible.

	Intel
	Both proposals are fine for us.

	Huawei 
	We can support both proposals.

	Ericsson
	Both proposals are fine for us.

	Nokia
	We support both proposals. 

	vivo
	We support both proposals.



Sub-topic 2-3 Enhancements of A-GNSS positioning
Moderator: Comment on the draft CR R4-2208220 and R4-2208221 directly in 2.3.2. 
Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2210098 (Ericsson)
	Company ACATT: depending on the discussion in issue 2-1-7

	
	Qualcomm: Not agreeable. See our comments in issue 2-1-7.Company B

	
	Huawei: as commented in email 216, we suggest to postpone all the CRs for performance part in this meeting, but focus on the list of performance requirements and test cases to be defined as well as the principle to define them. 

	
	Nokia: we agree with Huawei, we need to agree on the above issues first.

	R4-2210102 (Ericsson)
	Company ACATT: OK

	
	Qualcomm: Pending issue 2-2-1.Company B

	
	Nokia: same comment as to above CR.

	R4-2208220 (CATT, CAICT, CENC)
	Nokia: CR is agreeable. On the cover sheet the boxes “other specs affected” need to be ticked.
[CATT] thanks for the comments, will do in the revision. 

	
	Qualcomm: Our understanding is that Y should be -6 dB for B2a and B3I in Table C.2
[CATT] thanks for the comments. We are not sure on this Y value, and could you indicate how this value is derived?

	
	

	R4-2208221 (CATT, CAICT, CENC)
	Nokia: CR is agreeable. On the cover sheet the boxes “other specs affected” need to be ticked.

	
	Qualcomm: Our understanding is that Y should be -6 dB for B2a and B3I in Table C.2

	
	



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 2-1 UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
	
	Status summary 

	Issue 2-1-1
	Tentative agreements:
GTW Agreement: Down-select to Option 1 for further discussion on
· The range of timing error margins
· The granularity
· The granularity does not need to be constant
· FFS how to count frequency drift margin
· FFS on the number of values
Candidate options:
· Option 1: 
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Recommendations for 2nd round: Further discuss the issues listed in the tentative based on option 1. 

	Issue 2-1-2
	Tentative agreements: None. 
Candidate options:
· Option 1: 
· (8 values): 1 Tc, 4 Tc, 8 Tc, 16 Tc, 32 Tc, 64 Tc, 2*64 Tc, 4*64 Tc.
· The UE will include the selected timing error margins for Tx TEGs in the Tx TEG to SRS association report (including both RRC and LPP).
· Option 2: 
· Use the same candidate values as Rx TEG.
Recommendations for 2nd round: Further discuss. 

	Issue 2-1-3
	Tentative agreements: None.
Candidate options:
· Option 1: 
· (7 values): {0, 2, 4, 8, 12, 16, 24}Tc for min of PRS and SRS BW of 100MHz (FR1) and 200MHz (FR2).
· For smaller BW, the margin values are scaled by a factor as in Rel-16 assumption. 
· Option 2: 
· Use the same candidate values as Rx TEG.
Recommendations for 2nd round: Further discuss.

	Issue 2-1-4
	Tentative agreements:
· The reported value for Tx TEGs, Rx TEGs and RxTx TEGs can be different. 
Candidate options: None. 
Recommendations for 2nd round: No more discussion. 

	Issue 2-1-5
	Status: 7 companies support option 1 while 1 company needs further study. 
Tentative agreements:
· The reported value for Tx/Rx/RxTx TEGs can be different at different times. 
Candidate options: None. 
Recommendations for 2nd round: check the tentative agreement. 

	Issue 2-1-6
	Tentative agreements:
GTW Agreement: 
· Define absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG.
· When defining the absolute accuracy requirements of RSTD, the simulation results of RSTD in R16 can be reused.
Candidate options:
· Proposal 2: (Ericsson)
· Define measurement accuracy requirements for difference between two RSTD measurements, where for each RSTD measurement same Rx TEG is used for both target and reference TRP. 
· Proposal 3: (CATT)
· Define relative UE/gNB Rx-Tx time difference measurement accuracy requirements when the two measurements are within the same Rx TEG. 
· Proposal 4: (Huawei)
· Discuss whether to define relative UE Rx-Tx accuracy requirements with timing error for the case where two measurements are in same RxTx TEG.
· Proposal 8: (Huawei)
· RAN4 to discuss whether the measurement associated with a TEG should meet 2Rx requirement, or a relaxed 1Rx requirement.
· Proposal 5: (Ericsson)
· Define measurement accuracy requirements for Rx-Tx measurement when same TEG is used for Rx and Tx measurement. 
· Proposal 6: (Ericsson)
· Define measurement accuracy requirements for Rx-Tx measurement when different TEG is used for Rx and Tx measurement. 
· Proposal 9: (Ericsson)
· Introduce measurement accuracy requirements for timing difference between SRS transmissions performed with same or different UE Tx TEGs.
Recommendations for 2nd round: Further discuss the proposals. 

	Issue 2-1-7
	Status: 1 company support proposal 1 while 5 companies don’t. 
Tentative agreements: None. 
Candidate options:
· Proposal 1as that in 1st round. 
Recommendations for 2nd round: Further discuss the proposal. 

	Issue 2-1-8
	Status: 5 companies support option 1/1a, while one company raised concern on the test procedure. Moderator would suggest to agree the test case and clarify the test procedure on CR stage. 
Tentative agreements:
· Define test cases for: 
· RSTD measurement accuracy requirements related to TEGs
· UE Rx-Tx time difference measurement accuracy requirements related to TEGs
· FFS: For the test case of RSTD and UE Rx-Tx measurement accuracy requirements related to TEG, the current test configurations in TS 38.133 clause A.6.7.13.1/ A.7.7.10.1 and clause A.6.7.15.1/ A.7.7.12.1 can be reused except that UE shall use the same TEG to perform the measurement on both cells.
Candidate options: None. 
Recommendations for 2nd round: check the tentative agreement.

	Issue 2-1-9
	Tentative agreements: None. 
Candidate options:
· Option 1: (vivo)
· The test framework for Rx TEG for RSTD measurement at UE side could be: 
· For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.
· The test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
· For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.
Recommendations for 2nd round: Further discuss. 



Sub-topic 2-2 Measurement in RRC_INACTIVE state
	
	Status summary 

	Issue 2-2-1
	Tentative agreements:
· The accuracy requirements and report mapping for RSTD/PRS-RSRP/UE Rx-Tx time difference measurement defined in RRC_CONNECTED state can be reused in RRC_INACTIVE state.
· The accuracy requirements and report mapping for PRS-RSRPP measurement if defined in RRC_CONNECTED state can be reused in RRC_INACTIVE state. 
Candidate options: None.
Recommendations for 2nd round: No more discussion. 

	Issue 2-2-2
	Tentative agreements:
· The existing report mapping of gNB Rx-Tx time difference and SRS-RSRP measurement can be reused in RRC_INACTIVE state. 
· The SRS-RSRPP measurement accuracy requirements and report mapping if defined can be applied for both RRC_CONNECTED state and RRC_INACTIVE state. 
Candidate options: None.
Recommendations for 2nd round: No more discussion.

	Issue 2-2-3
	Tentative agreements:
· Define test case for the PRS measurement reporting in RRC_INACTIVE state. 
· Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample. 
Candidate options: None.
Recommendations for 2nd round: No more discussion.

	Issue 2-2-4
	Status: majority companies support to define test case, while some companies comment it is related to issue 2-2-1. As the issue 2-2-1 can be agreed in 1st round, companies can further check this issue in the 2nd round. 
Tentative agreements:
· Define test case for the PRS measurement accuracy in RRC_INACTIVE state
Candidate options: None.
Recommendations for 2nd round: check the tentative agreement.

	Issue 2-2-5
	Tentative agreements: 
· The test configurations for the PRS measurement with gaps in RRC_CONNECTED state can be reused except that the gap configuration should be replaced by DRX configuration. 
· Test PRS measurement outside initial BWP in the TCs.
Candidate options: None. 
Recommendations for 2nd round: No more discussion.



CRs/TPs

Discussion on 2nd round (if applicable)
Sub-topic 2-1 UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
Issue 2-1-1 The candidate timing error margins for Rx TEGs
Candidate options:
· Option 1: 
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Recommendations for 2nd round: Further discuss the following issues based on option 1.
· The range of timing error margins
· The granularity
· The granularity does not need to be constant
· FFS how to count frequency drift margin
· FFS on the number of values
	Issue 2-1-1 The candidate timing error margins for Rx TEGs

	Company
	Comments

	Qualcomm
	We propose the values in option 1 and we’re open to discussing further. The intention was to select a wide enough range of values that can cover timing uncertainty (group delay + freq. drift) for a reasonable set of scenarios.
Since only one timing error margin value will be included per report, the overhead would not be large. We don’t see a need to reduce the number of values significantly to save one or two bits per report. 

	CATT
	We are fine to use these values and the applicability as baseline, but we suggest removing some values with very small granularity and add 0Tc as candidate. 
For the applicability, the frequency drift is only for RSTD, so we would like to modify option 1 as below: 
· (16 values): 0Tc, 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin for RSTD measurement.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the Rel-16 group delay margin (dependent on PRS/SRS BW) for UE Rx-Tx time difference measurement.

	Huawei 
	We are in general fine with option 1, but we suggest one change on the values:
(16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 6 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.

	MTK
	Fine with option 1

	Ericsson2
	Fine with option 1.

	vivo
	We are fine with Huawei’s suggestion.



Issue 2-1-2 The candidate timing error margins for Tx TEGs
Candidate options:
· Option 1: 
· (8 values): 1 Tc, 4 Tc, 8 Tc, 16 Tc, 32 Tc, 64 Tc, 2*64 Tc, 4*64 Tc.
· The UE will include the selected timing error margins for Tx TEGs in the Tx TEG to SRS association report (including both RRC and LPP).
· Option 2: 
· Use the same candidate values as Rx TEG.
Recommendations for 2nd round: Further discuss.
	Issue 2-1-2 The candidate timing error margins for Tx TEGs

	Company
	Comments

	Qualcomm
	We support the values in option 1. It may be OK to reuse the values defined for Rx TEGs but there is no agreement yet on the values for Rx TEGs.

	CATT
	Support option 2, for the timing delay implementation from baseband to antenna, we don’t see the difference between Rx and Tx. 

	Huawei 
	Support option 2.

	Ericsson2
	In our view same values should be defined for both Rx and Tx TEG margin. Therefore we support option 2.

	vivo
	We are fine with option 2.



Issue 2-1-3 The candidate timing error margins for RxTx TEGs
Candidate options:
· Option 1: 
· (7 values): {0, 2, 4, 8, 12, 16, 24}Tc for min of PRS and SRS BW of 100MHz (FR1) and 200MHz (FR2).
· For smaller BW, the margin values are scaled by a factor as in Rel-16 assumption. 
· Option 2: 
· Use the same candidate values as Rx TEG.
Recommendations for 2nd round: Further discuss.
	Issue 2-1-3 The candidate timing error margins for RxTx TEGs

	Company
	Comments

	Qualcomm
	Option 2.

	CATT
	Support option 2. 

	Huawei 
	We suggest to use same principle as 2-1-1, but with some different values. The reason is that in Rel-16 the calibration margin for RSTD and Rx-Tx are different. Also in Rel-16 for Rx-Tx we have not considered frequency drift margin, which needs to be considered now if we define relative Rx-Tx accuracy. Our suggestion for the values: 
(16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.

	MTK
	Support option 2.

	Ericsson2
	Option 2.

	vivo
	We are fine with option 2.



Issue 2-1-5 Whether the reported value for Tx/Rx/RxTx TEGs can be different at different times?
Tentative agreements:
· The reported value for Tx/Rx/RxTx TEGs can be different at different times. 
Recommendations for 2nd round: check the tentative agreement.
	Issue 2-1-5 Whether the reported value for Tx/Rx/RxTx TEGs can be different at different times?

	Company
	Comments

	Ericsson
	Tentative agreement is fine. May be we should mention that the reported values in question is Tx/Rx/RxTx TEG margin values. 

	Qualcomm
	We support the tentative agreement.

	CATT
	Support the tentative agreements and fine with Ericsson’s clarification. We can modify it as below: 
· The reported value for the timing error margin of Tx/Rx/RxTx TEGs can be different at different times. 

	Huawei
	We are fine with the Tentative agreement.

	vivo
	Considering the TEG may change over time due to the impact of temperature, noise or interference, we can compromise to the tentative agreement.



Issue 2-1-6 Accuracy requirements needed to be defined related to TEG?
Candidate options:
· Proposal 2: (Ericsson)
· Define measurement accuracy requirements for difference between two RSTD measurements, where for each RSTD measurement same Rx TEG is used for both target and reference TRP. 
· Proposal 3: (CATT)
· Define relative UE/gNB Rx-Tx time difference measurement accuracy requirements when the two measurements are within the same Rx TEG. 
· Proposal 4: (Huawei)
· Discuss whether to define relative UE Rx-Tx accuracy requirements with timing error for the case where two measurements are in same RxTx TEG.
· Proposal 8: (Huawei)
· RAN4 to discuss whether the measurement associated with a TEG should meet 2Rx requirement, or a relaxed 1Rx requirement.
· Proposal 5: (Ericsson)
· Define measurement accuracy requirements for Rx-Tx measurement when same TEG is used for Rx and Tx measurement. 
· Proposal 6: (Ericsson)
· Define measurement accuracy requirements for Rx-Tx measurement when different TEG is used for Rx and Tx measurement. 
· Proposal 9: (Ericsson)
· Introduce measurement accuracy requirements for timing difference between SRS transmissions performed with same or different UE Tx TEGs.
Recommendations for 2nd round: Further discuss the proposals.
	Issue 2-1-6 Accuracy requirements needed to be defined related to TEG?

	Company
	Comments

	Qualcomm
	Proposal 4 can be FFS.
We don’t understand Proposals 5 and 6. Tx and Rx cannot share the same TEG.
On Proposal 8, our view is that relaxing the requirements would be counter-productive since the goal of TEGs is to provide enhanced performance.

	CATT
	Proposal 3 and proposal 4 can be discussed together. Our understanding is proposal 3, i.e. define the relative Rx-Tx measurement accuracy based on same Rx TEG. 
We think proposal 2,5,6,9 are not needed. For proposal 5 and 6, share the same view as QC that Tx and Rx cannot share the same TEG since Rx TEG and Tx TEG are defined separately. 
For proposal 8, we think it should be based on 2Rx requirements which are aligned with R16 requirements. Did we have 1Rx PRS requirements?

	Intel
	For P3,P4, the motivation to define the relative accuracy requirements is not clear for us. So we prefer to P4. 

	OPPO
	Support proposal 3.
For proposal 9, is it for gNB Rx-Tx time difference accuracy? we understand SRS transmission is measured at gNB side, and no accuracy requirement is defined for UL RTOA.

	Huawei
	On P2, we think it is sufficient to define absolute RSTD accuracy with reduced calibration margin.
On P3 and P4, suggest FFS. To us the main issue is whether we need simulation to derive the BB performance for relative Rx-Tx.
On P5 and P6, similar comment as QC.
On P8, we can drop it if all companies agree that measurement associated with a TEG should meet 2Rx requirement. 
On P9, it seems to be new requirement. We suggest to de-prioritize it considering the timeline and efforts.

	Ericsson2
	P3: not needed.
P4: FFS
P8: no relaxation
P2: we are fine to only define absolute accuracy requirement.
P5 and P6: 
To Huawei and Qualcomm: Considering antenna panels as 2 TEGs. Rx may be done by one antenna panel and the Tx may be done from another panel. We understand that TEG is implementation specific but this kind of situation might happen and therefore must be studied/addressed. 37.355 defines maximum number Rx/Tx TEGs supported as 8 and maximum number of supported RxTx TEGs as 64 as:
nr-UE-RxTEG-ID-MaxSupport-r17       ENUMERATED {n1, n2, n3, n4, n6, n8}         OPTIONAL,
    nr-UE-TxTEG-ID-MaxSupport-r17       ENUMERATED {n1, n2, n3, n4, n6, n8}         OPTIONAL,
    nr-UE-RxTxTEG-ID-MaxSupport-r17     ENUMERATED{n1, n2, n3, n4, n6, n8, n12, n16,
                                                                                                                                                           n24, n32, n36, n48, n64}               OPTIONAL,

Moreover, we would also like to mention that if more time is needed, we are OK to keep this FFS.
P9: Fine to keep this FFS.  


	vivo
	For Proposal 2, we share the same understanding with Huawei that it is enough to define the absolute RSTD accuracy requirement when the same Rx TEG is used for reference TRP and target TRP. 
However, when defining the test cases, we believe the difference between two RSTD measurements when the same Rx TEG is used for two target TRPs shall apply for the absolute RSTD accuracy requirement. In addition, when defining the accuracy requirement, both the baseband error and TEG margin (which may include the calibration margin and frequency drift margin) shall be considered.
We support Proposal 3.
For Proposal 8, we support the measurement associated with a TEG should meet 2Rx requirement.



Issue 2-1-7 Measurement reporting condition for RSTD/UE Rx-Tx measurement?
Candidate options:
· Proposal 1: (Ericsson)
· The UE shall report RSTD provided that the magnitude of difference between timing error margins of the two TEGs used for RSTD is below X Tc; X is TBD. Otherwise, UE does not report the RSTD measurement.
· The UE shall report DIFFRSTD provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements is below X Tc; X is TBD. Otherwise, UE does not report the measurement.
· The UE shall report DIFFRSTD provided that the magnitude of difference between timing error margins of any two TEGs used for the two RSTD measurements is below X Tc; X is TBD. Otherwise, UE does not report the measurement.
· Support measurement reporting rules/conditions for absolute and differential UE Rx-Tx measurement similar to absolute and differential RSTD measurement reporting rules/conditions.
Recommendations for 2nd round: Further discuss the proposal.
	Issue 2-1-7 Measurement reporting condition for RSTD/UE Rx-Tx measurement?

	Company
	Comments

	Ericsson
	Following has been defined in Rel. 16 for differential UE Rx-Tx time different measurement reporting in clause 10.1.25.3.2, TS 38.133:
TUE Rx-Tx = TUE Rx-Tx1 - TUE Rx-Tx2; where:
TUE Rx-Tx1 > TUE Rx-Tx2.
Moreover, the following has also been defined in Rel. 16 for differential RSTD measurement reporting clause 10.1.23.3.2, TS 38.133:
A first DL RSTD measurement is reported by means of differential reporting, i.e. as ∆RSTD, relative to a second DL RSTD measurement (RSTD2), provided that:
-	the absolute measured quantity value of the second DL RSTD measurement (RSTD2) is not larger than the absolute measured quantity value of the first DL RSTD measurement (RSTD1), i.e., ∆RSTD=RSTD1-RSTD2≥0, and
-	the absolute value of the second DL RSTD measurement (RSTD2) is reported together with ∆RSTD for the first DL RSTD measurement.
In previous meetings, grouping of time errors was agreed to be implementation specific. Based on the agreement it can also be so that two RSTD measurements or two Rx-Tx measurements are done by different TEGs. In such a scenario, if one measurement is done by TEG with low margin value and the other measurement is done by high margin value, the achievable positioning accuracy is diluted due to the large difference in margin values associated with the positioning measurements. With this proposal, the intention is to allow UE to ensure that the measurements done by TEGs whose margin values are within the range that is limited by a threshold value are only reported to the network.
To QC:
· We agree that this applies only to the UE capable of TEG and when the actually UE applies the TEG to the timing measurement. The UE indicates when it applies the TEG. 
In differential RSTD (RSTD), the same or different Rx  TEGs can be used by the UE on 4 different measurements (Rx timings of reference and neighbor cells for obtaining RSTD1 and RSTD2).
Similarly in differential UE Rx-Tx (UE Rx-Tx), the same or different RxTx TEGs can be used by the UE for obtaining UE Rx-Tx1 and UE Rx-Tx2 time difference measurements.
Therefore. there can be large error difference in differential measurements (RSTD or UE Rx-Tx). It is therefore suggested to update the proposal 1 as follows:
· The UE capable of Rx TEG, shall report RSTD defined in clause 10.1.23.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements (RSTD1 and RSTD2) for deriving RSTD is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.
· The UE capable of RxTx TEG, shall report TUE Rx-Tx defined in clause 10.1.25.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two UE Rx-Tx time difference measurements (TUE Rx-Tx1 - TUE Rx-Tx2) for deriving TUE Rx-Tx is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.    


	Qualcomm
	In our view these proposals are not necessary. We don’t see a reason to limit the reporting of  TEGs because the measurement performance cannot be worse than in Rel-16 when the UE reports TEGs.

	CATT
	We think it is not necessary. For differential reporting mentioned by Ericsson, it is used to report multiple absolute RSTD/UE Rx-Tx measurement by reporting the difference with reference measurement. But these measurements are independent and no need to limit the report as long as the results meet the accuracy requirements. 

	Intel
	Same view as QC and CATT. 

	Huawei 
	Suggest FFS, we can add the issue to the WF and discuss it in next meeting. 

	Ericsson2
	We are fine to keep this FFS.

	vivo
	We are fine with FFS and discuss this issue in the next meeting.



Issue 2-1-8 Test cases needed to be defined related to TEG?
Tentative agreements:
· Define test cases for: 
· RSTD measurement accuracy requirements related to TEGs
· UE Rx-Tx time difference measurement accuracy requirements related to TEGs
· FFS: For the test case of RSTD and UE Rx-Tx measurement accuracy requirements related to TEG, the current test configurations in TS 38.133 clause A.6.7.13.1/ A.7.7.10.1 and clause A.6.7.15.1/ A.7.7.12.1 can be reused except that UE shall use the same TEG to perform the measurement on both cells.
Recommendations for 2nd round: check the tentative agreement.
	Issue 2-1-8 Test cases needed to be defined related to TEG?

	Company
	Comments

	Ericsson
	We are fine to define the test cases in tentative agreement.  Test cases can be discussed in 216, as a part of topic 7.

	Qualcomm
	Similar comment as in the first round: Reporting of TEGs is optional even when the UE supports the capability. If the UE does not report any TEGs during the test, then nothing is verified but that doesn’t mean the UE fails the test.
We’re OK to define test cases as long as there is agreement on the above.
Note that RAN4 still has not agreed to define measurement accuracy requirements for UE Rx-Tx. There seems to be agreement to define RSTD accuracy requirements with TEG reporting so at lest the first bullet point is agreeable.
· RSTD measurement accuracy requirements related to TEGs

	CATT
	Support the tentative agreement. For UE Rx-Tx measurement accuracy, we think the accuracy requirement need to be defined, the issue is whether to define it based on Rx TEG or RxTx TEG. So both the test cases are needed and we have added the test case in #216 discussion. 

	Intel
	We thought testing of RSTD and UE Rx-Tx time difference have some similarity. Thus we prefer to pick one of them if necessary to reduce the number of testing as possible. 

	Huawei 
	Same comment as QC.
The second sub-bullet on Rx-Tx should be FFS pending on the outcome from 2-1-6.
For the second bullet, we do not think UE should be mandated to use same TEG to perform measurement in the test. 

	vivo
	For the test cases of RSTD measurement accuracy requirement related to TEGs, we suggest the following two cases can be considered:
· the single RSTD measurement when the same Rx TEG is used for reference TRP and target TRP
· the difference between two RSTD measurements when the same Rx TEG is used for two target TRPs.
For the first case, we are not sure whether the case is common. So we suggest the second case shall also be included in the test. For the second case, the reference TOA is the same for two RSTD measurements. When calculating the difference between two RSTD measurements, it is enough to only consider the Rx TEG of two target TRPs.



Issue 2-1-9 Test framework for the test cases related to TEG?
Candidate options:
· Option 1: (vivo)
· The test framework for Rx TEG for RSTD measurement at UE side could be: 
· For two RSTD measurement results, the difference between the measurement values shall be guaranteed within the associated error margin if the two target TRPs for the two RSTD measurements belong to the same Rx TEG.
· The test framework for RxTx TEG for UE Rx-Tx time measurement at UE side could be:
· For more UE Rx-Tx time difference measurements are associated to the same TEG group, the difference between the measurement values shall be guaranteed within the associated error margin.
Recommendations for 2nd round: Further discuss.
	Issue 2-1-9 Test framework for the test cases related to TEG?

	Company
	Comments

	Ericsson
	Proposal looks fine. But better to discuss in 216, as a part of topic 7.

	Qualcomm
	Same comment as in the first round.

	CATT
	No need to have this proposal, can discuss on the test case directly. 

	Huawei 
	In general, we understand option 1 is for accuracy requirements but not for test, so we suggest to discuss it as part of 2-1-6. For test, as commented for 2-1-8, we understand UE should be mandated to use same TEG to perform measurement in the test.

	vivo
	We are fine to discuss the corresponding details in the Issue 2-1-6 and Issue 2-1-8.



Sub-topic 2-2 Measurement in RRC_INACTIVE state
Issue 2-2-4 Whether to define test case for the PRS measurement accuracy in RRC_INACTIVE state
Tentative agreements:
· Define test case for the PRS measurement accuracy in RRC_INACTIVE state
Recommendations for 2nd round: check the tentative agreement.
	Issue 2-2-4 Whether to define test case for the PRS measurement accuracy in RRC_INACTIVE state

	Company
	Comments

	Ericsson
	Proposal looks fine. But better to discuss in 216, as a part of topic 7.

	Qualcomm
	Agree it may be better to discuss in thread 216.

	CATT
	Support the tentative agreement and it has been included in #216. 

	Intel
	We can discuss the specific cases in 216.

	Huawei 
	We can discuss the specific cases in 216.

	CMCC
	We support the tentative agreement

	vivo
	We are fine with the tentative agreement



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on NR Positioning Enhancements (Part 2)
	CATT
	

	
	LS on Tx TEG framework
	CATT
	To: RAN1/2

	
	LS on switching time for SRS transmission outside initial UL BWP in RRC_INACTIVE
	Huawei
	To: RAN1/2



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2209220 
	
	CR on measurement period requirements with multiple Rx TEGs
	Huawei
	Revised 
	Capture the agreements in issue 1-1-3

	R4-2208215 
	
	CR on the PRS and RRM measurement requirements in RRC_INACTIVE state
	CATT
	Revised 
	Capture the changes in 5.6.5

	R4-2208801 
	
	CR to 38.133 on positioning measurement requirements in RRC INACTIVE state
	vivo
	Revised 
	Capture the agreements in issue 1-2-1

	R4-2209225 
	
	CR on general requirements for PRS measurements in RRC Inactive
	Huawei
	Merged 
	Merged with R4-2208801

	R4-2209226 
	
	CR on inter-frequency RRM requirements due to PRS measurement in INACTIVE
	Huawei
	Agreeable
	

	R4-2210173 
	
	Correction to PRS measurement requirements in RRC inactive state
	Ericsson
	Revised 
	Capture the changes in 5.6.2, 5.6.3 and 5.6.4

	R4-2210098 
	
	Condition for RSTD and UE Rx-Tx time difference measurement reporting
	Ericsson
	Return to
	Based on issue 2-1-7. 

	R4-2210102 
	
	CR on accuracy requirement in RRC inactive state
	Ericsson
	Revised
	Capture the agreement in Issue 2-2-1

	R4-2208220 
	
	Introduction of BDS B2a and B3I signals inTS 36.171 requirements for support of A-GNSS
	CATT, CAICT, CENC
	Return to 
	Based on further response. 

	R4-2208221 
	
	Introduction of BDS B2a and B3I signals inTS 38.171 requirements for support of A-GNSS
	CATT, CAICT, CENC
	Return to
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2210602
	N/A
	WF on NR Positioning Enhancements (Part 2)
	CATT
	Agreeable
	

	R4-2210603
	N/A
	LS on Tx TEG framework
	CATT
	Agreeable
	To: RAN1/2/3

	R4-2210604
	N/A
	LS on switching time for SRS transmission outside initial UL BWP in RRC_INACTIVE
	Huawei
	Agreeable
	To: RAN1/2

	R4-2211062
	N/A
	CR on measurement period requirements with multiple Rx TEGs
	Huawei
	Agreeable
	

	R4-2211063
	N/A
	CR on the PRS and RRM measurement requirements in RRC_INACTIVE state
	CATT
	Agreeable
	

	R4-2211064
	N/A
	CR to 38.133 on positioning measurement requirements in RRC INACTIVE state
	vivo
	Agreeable
	

	R4-2211065
	N/A
	Correction to PRS measurement requirements in RRC inactive state
	Ericsson
	[bookmark: _GoBack]Agreeable
	

	R4-2211168
	N/A
	Condition for RSTD and UE Rx-Tx time difference measurement reporting
	Ericsson
	Postponed
	

	R4-2211066
	N/A
	CR on accuracy requirement in RRC inactive state
	Ericsson
	Agreeable
	

	R4-2211130
	N/A
	Introduction of BDS B2a and B3I signals inTS 36.171 requirements for support of A-GNSS
	CATT, CAICT, CENC
	Agreeable
	

	R4-2211131
	N/A
	Introduction of BDS B2a and B3I signals inTS 38.171 requirements for support of A-GNSS
	CATT, CAICT, CENC
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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