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Introduction
CB: # 1902_Pos_Acc_Imp
- Need for addition of Beam Information to NRPPa (including e.g. power, Azimuth, elevation etc)? If yes, how to encode?
- Need for addition of an indication of measurement time occasions?
- Details for UL SRS-RSRPP encoding in NRPPa/F1AP. Is there a need to add Diversity Option for the UL SRS-RSRPP?
- How to enable retrieving of UE Tx TEG Association?
- Are improvements to time sampling for TRP measurements needed?
- Can any of the FFSs and editor´s notes be removed/addressed? If yes, how?
- Capture agreements and provide TPs 
(E/// - moderator)
To the chair’s notes 

Second round 
DL-AoD
R3-222722 (QC, E///) NRPPa TP is agreed,
R3-222767 (QC, E///) mirror F1AP TP is agreed
Others
R3-222631 (E/// et al.) F1AP TP mirror to R3-222720 is agreed
R3-222721 LS to RAN1 and RAN2 is agreed

First round
DL-AoD
· Discuss if NRPPa TP in R3-22xxxx (QC and Ericsson) is agreeable. 
· If so, a F1AP mirror TP is needed. 
UL-SRS-RSRPP
-     The first path delay is included in IE 9.2.x10 UL SRS-RSRPP.
-     The i-th path (i>1) delay is included in IE 9.2.x12 Extended Additional Path List.
- 	The MEASUREMENT REQUEST message includes a request from the LMF to the TRP when the path power for additional paths is desired to be reported.
· Merge all applicable "measurement request" items in the MEASUREMENT REQUEST message into a BIT STRING instead of defining them separately with ENUMERATED {true}.
TEG:
· Remove Editor’s notes 1 and 2.
· Add an SRS Resource type request IE in the MEASUREMENT REQUEST message, so that the SRS Resource type IE (9.2.x11) is included in the response message for UL-RTOA measurement. 
· Merge all applicable "measurement request" items in the MEASUREMENT REQUEST message into a BIT STRING instead of defining them separately with ENUMERATED {true}. 
The measurement indicators are:
· Measurement Beam Information Request (Rel-16 is copied)
· Extended Additional Path List Request 
· Multiple UL AoA of Additional Path Request 
· LoS/NLoS Information Request 
· TRP TEG Rx ID Information Request 
· TRP TEG RxTx ID Information Request 
· SRS Resource Type Request 
· Additional Path Power Request

· Agree TPs in R3-222630 NRPPa and mirror TP in R3-222631 for F1AP with updates to latest RAN1 agreement lists
Others:
· Discuss if a LS to RAN1 for clarification is needed on signalling the UL-SRS-RSRPP Rx diversity option, SRS Port index 
· Question to RAN2 on impact of overhead for DL-AoD information
· Draft LS to RAN1 and RAN2 in R3-222656

Discussion
Need for signalling TRP Beam Antenna information in NRPPa/F1AP
RAN3 received previously a LS from RAN1 on DL-AoD agreements, mentioning that it is up to RAN3 to decide how the TRP beam information is provided to the LMF [1]:
	Agreement
From the RAN1 perspective, for the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD:
· The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.
· Note: the peak power per angle is not provided
· Note: up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based
· Send an LS to RAN2/RAN3 to decide on the signaling details



RAN3 already agreed in RAN3#114bis-e meeting that an “OAM solution is not precluded for the provisioning of TRP Beam Antenna for DL AoD to LMF”.
Contributions in [4] and [5] propose to add signalling of the "TRP Beam Antenna Information" via the  TRP Information Exchange Procedure in NRPPa and F1AP [10]. The encoding of the "TRP Beam Antenna Information" can be the same as in LPP. 
The Response paper in [11] proposes to not add any signalling of TRP beam antenna information, as the inter-vendor scenario is considered not applicable for DL-AoD in IIoT use cases. An encoding for the "TRP Beam Antenna Information" is nevertheless proposed in [11] but with a caveat. 
Regardless, we can note that all the signalling examples proposed [4], [5] and [11] have common aspects on signalling the Azimuth, Elevation, Relative Power and PRS resource ID.
Q1: Do companies agree to add signalling of TRP Beam Antenna Information to LMF, considering that an OAM solution has already been agreed? If companies say yes, please mention which NRPPA encoding is preferred:
· Qualcomm’s TP in [4]
· Huawei’s TP in [5]
· Ericsson’s TP in [11]
	Company
	Yes/No
	Agreeable TP
	Comment

	Ericsson
	No but,
	[11]
	we can ONLY accept the encoding proposed in [11] for the reasons described in our response paper. 

	HW
	Yes
	[5]
	We are also fine with the encoding in [4], since it is aligned with LPP.

	Nokia
	Yes
	[4]
	We are fine to align with LPP.

	CATT
	Yes
	[4]
	

	Qualcomm
	Yes
	[4]
	[4] seems simplest and most flexible. Any angle resolution/granularity is possible with the encoding, dependent on what is desired by a deployment/service.

	Moderator’s conclusions:
· Four companies prefer the TP in [4], one company the TP in [5] and one company only accepts the TP in [11].
· It is proposed to check whether companies can converge on an acceptable encoding and check if a TP can be agreeable during the second round. A TP for NRPPa has been dropped in the SoD folder.




Addressing remaining aspects for Positioning accuracy improvements
A joint contribution by Ericsson, Huawei and Nokia [7-8] is proposed to capture some of the remaining open issues for positioning accuracy improvements. The following points are proposed for discussion and agreement:
UL-SRS-RSRPP and SRS port index:
Capture the UL-SRS-RSRPP IE definition in NRPPa and F1AP BL CRs as defined in TS 38.215. A proposal in [5] indicates that the Diversity Option for the UL SRS-RSRPP measurement can be included on top as follows:

	9.2.x10	UL SRS-RSRPP 
This information element contains the UL SRS RSRPP measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	First Path RSRPP 
	M
	
	INTEGER (0..126)
	

	Additional Path List
	
	0..1
	
	

	  >Additional Path Item 
	
	1..<maxnoadditionalpath>
	
	

	    >>Additional Path RSRPP
	M
	
	INTEGER (0..126)
	

	Diversity Option 
	O
	ENUMERATED(opt1, opt2, …)
	
	The value opt1 represents the option of RX diversity for the first path UL SRS-RSRPP; The value opt2 represents the option of RX diversity for UL SRS-RSRP.


	Range bound
	Explanation

	maxnoadditionalpath
	Maximum no. of additional paths to report RSRPP measurement. Value is 8.








Q2.1: Do companies agree to encode the UL SRS-RSRPP measurement as proposed in [7] for NRPPa. Should the Diversity option also be captured on top as proposed by [5]?
	Company
	Yes/No for diversity option
	Comment

	Ericsson
	Yes
	We think that adding the diversity information is mapping to RAN1’s definition. Sometimes what is written by RAN1 as a NOTE may reflect an agreement, rather than simply an informative note as we usually interpret from other groups’ texts. This may be due to different ways of working in RAN1... 
Another option could be adding an indication of diversity presence, e.g. Diversity Presence IE encoded as ENUMERATED (true,…), since the two options are not explicitly listed in TS 38.215 definition. 

	HW
	Yes
	It is related to the different configurations, which result in different measurement results. The LMF need to know the information to better deal with the reported measurement results. 

	Nokia
	No
	The “Rx diversity” related text in the RAN1 agreement is included in a note, and our understanding is that it indicates how a gNB implements the measurement if Rx diversity is used. There does not seem to be any value for the LMF to know whether Rx diversity is used - this was not evaluated in RAN1. Therefore, we don’t believe it was RAN1’s intention that the note on Rx diversity impacts NRPPa.

	CATT
	No
	Agree with Nokia

	Qualcomm
	No
	The Additional Path RSRPP should be provided in the Extended Additional Path List. Otherwise it is unclear to which measurement/path the Additional Path RSRPP refers to. 
On the Diversity Option, a reference should be added where the options are defined/can be found.

	Moderator’s conclusions:
· Moderator notes that there is a dependency with CB: # 1905_Pos_Multipath_NLOS. A proposed way forward is that 9.2.x10 UL SRS-RSRPP IE is populated with the first path RSRP Power. The Additional Path RSRPP should be provided in the Extended Additional Path List as proposed in CB # 1905.
· No consensus in signalling the diversity option in UL SRS-RSRPP; whether a LS to RAN1 for clarification can be discussed in second round.



Additionally, it is porposed to remove the FFS on the Port Index for RTOA measurement in SRS Resource type IE (9.2.x11) [5].
Q2.2: Do companies agree to remove the FFS on the SRS Resource Port Index in the SRS Resource type IE (9.2.x11), i.e. introduce the SRS Resource port Index.
	Company
	Yes/No 
	Comment

	Ericsson
	Yes
	In our understanding, whenever SRS MIMO is usable for UL RTOA measurements, Port ID is required. This can be even considered as a Rel-16 correction. 
For Rel-17, it can help knowing the antenna port index of the associated SRS in the TEG and allow the LMF to understand which SRS are coming from which ports.

	HW 
	Yes
	It is necessary for the accuracy improvement based on TEG, because when MIMO SRS is used, the UE may send the SRS from different antenna ports, which also have different Tx TEG.

	Nokia
	No
	Our understanding is that LMF does not know association information of UE Tx TEG ID and SRS resource for MIMO. This was discussed by RAN1 but not agreed, i.e. RAN1 agreements from RAN#104bis-e states the following:
· FFS: Whether to support a UE to provide the association information of UL SRS resources for MIMO with Tx TEGs to the LMF if the UE has multiple Tx TEGs
One way forward could be to send an LS to RAN1 with questions on any of their agreements which are not clear enough.

	CATT
	No
	It has not been agreed by RAN1.

	Qualcomm
	No
	There is no corresponding RAN1 agreement for this. 

	HW
	Yes
	To Nokia:
Reporting port ID of SRS resource to LMF does not requires the association between SRS resource and TEG. It enables the LMF knows which port of SRS the measurements are obtained, and LMF can group measurements based on Port index.

To CATT, Qualcomm:
Most companies in RAN1 think it should be directly discussed by RAN3, and thus we do not think discussing this would rely on any RAN1 agreement of supporting this. See Q2.1 in R1-2202498.

	Moderator’s conclusion:
· No consensus on having the SRS Resource Port Index in the SRS Resource type IE (9.2.x11); whether RAN3 should send a LS to RAN1 for clarification can be discussed in second round.



UE Tx TEG association reporting:
Contribution [7] proposes to remove “Editor’s notes 1 and 2” and that the POSITIONING INFORMATION REQUEST message can be re-used to allow LMF to request the UE Tx TEG Association via a UE TEG ID Information Request IE. The UE Tx TEG Association IE is signalled in the POSITIONING INFORMATION RESPONSE message and in the POSITIONING INFORMAITON UPDATE whenever there is an change to the UE Tx TEG ID association with the SRS resources. 
Meanwhile, [6] proposes to use the MEASUREMENT RESPONSE or MEASUREMENT REPORT messages instead for signalling the UE Tx TEG association. The moderator thinks this is not correct because [6] may be mixing between Rx TEGs and Tx TEGs:
a. UE Tx TEG ID is reported with the UL SRS resource (set) IDs. This must be done in UE-associated signalling since it is serving gNB that sends the request to UE (see RAN1 LS). 
b. TRP Rx TEG ID is reported with the UL measurements (gNB Rx-Tx and UL-RTOA). This can be done is cell-specific signalling and is captured in the BL CR.

Q2.3: Do companies agree to remove the “Editor’s notes 1 and 2” and that the POSITIONING INFORMATION REQUEST message can be re-used to allow LMF to request the UE Tx TEG Association via a UE TEG ID Information Request IE?
	Company
	Yes/No for diversity option
	Comment

	Ericsson
	Yes
	As explained in [7], the Positioning Information Exchange procedure can be re-used for the purpose of TEG report and not only for SRS configuration, which is optional.

	HW
	Yes
	

	Nokia
	Yes
	

	CATT
	See comments
	In our understanding, the UE Tx TEG ID request procedure may be per UE or per measurement event, so reusing the POSITIONING INFORMATION REQUEST message is acceptable. But the UE Tx TEG ID report should be per measurement event. If the positioning response or update message is used to feedback the UE Tx TEG Association of the UE, then the measurement response / report message shall include the SRS Resource type IE(9.2.x11) to find the corresponding UE Tx TEG id. Furthermore, considering that the measurement transfer procedure is cell-specific signalling, the measurement request message should also add a SRS Resource type request IE to inform the gNB. 
However, according to the TP in [6], using the measurement response / report message to feedback UE Tx TEG ID together with the measurement result will make the LMF easily know how to eliminate the corresponding timing error later. Therefore, the option has obvious advantage of signaling overhead.

	Qualcomm
	Yes
	

	Moderator’s conclusion:
· Editor’s notes 1 and 2 can be removed.
· Check in second round the details for adding a SRS Resource type request IE in the MEASUREMENT REQUEST message, so that the SRS Resource type IE (9.2.x11) is included in the response message.



It is proposed:
a) by [6] and [7] to remove the TRP Tx TEG Association IE from 9.2.40 gNB Rx-Tx measurement. This seems aligning with how the ARP ID association with the ARP location information is handled, thus it seems acceptable. 
b) Furthermore, [6] proposes to remove the TRP Tx TEG ID from the TRP TEG ID Information IE (9.2.x18) in the RxTx TEG choice. The relevant RAN1 agreement can be found in row 30 of the RAN1 excel table [12].
Q2.4: Do companies have any view on the above two proposals a and b?
	Company
	Comment

	Ericsson
	The RAN1 agreement says:
when a gNB reports a gNB Rx-Tx time difference measurement, the gNB can support either or both of the following options:
• Option 1: Reporting of a TRP RxTx TEG ID, and optionally a TRP Tx TEG ID
• Option 2: Reporting of a TRP Rx TEG ID and a TRP Tx TEG ID
Not sure about proposal b), if we remove the TRP Tx TEG ID, then LMF cannot understand the DL-PRS resources the TRP Tx TEG is associated with? If so, the alternative could be to add a TRP RxTx ID IE in 9.2.x17?

	HW
	a) Ok to keep or remove
b) No need.  We can just follow the RAN1 agreement to keep the Tx TEG ID.

	Nokia
	We are OK for (a).
Regarding (b), it seems RAN1 has agreed on the following combinations of TEG IDs:
· An TRP RxTx TEG ID
· A pair of TRP {RxTx TEG ID, Tx TEG ID}
· A pair of TRP {Rx TEG ID, Tx TEG ID}
So (b) does not seem correct.

	CATT
	Agree with a)
For b), we are OK to keep alignment with RAN1.

	Qualcomm
	Agree with a)
For b) we agree with Nokia – at least more checking is needed

	Moderator’s conclusion:
· remove the TRP Tx TEG Association IE from 9.2.40



Others:
There are other small proposals from [7-8], e.g. aligning with RAN1 agreements, small updates, etc, not listed above and summarized in the table below:
	FFS
	Section number
	Proposal
	Justification

	UE Tx TEG ID max number
	FFS in 9.2.x16
	8
	Row 12 of [5]: The maximum number of UE TxTEGs [for UL-TDOA and/or Multi-RTT] [8]

	TRP Tx TEG ID max number
	FFS in 9.2.x17/18
	8 INTEGER(0..7)
	RAN1 updated parameters list

	TRP Rx TEG ID max number
	FFS in 9.2.39 and 9.2.x18
	32 INTEGER(0..31)
	RAN1 updated parameters list

	TRP RxTx TEG ID max number
	FFS in 9.2.x18
	256 INTEGER(0..255)
	RAN1 updated parameters list

	ARP ID and max number of ARPs
	FFS in 9.2.x13 and 9.2.14
	Max number is 16, with extension
	dividing an antenna into 16 should be enough. 32 would mean that each cross-polarized antenna has its own ARP.

	Request for Rx or RxTx TEGs
	new
	Introduce three generic indicators "TRP X TEG ID info request" enumerated (true) in the MEASUREMENT REQUEST message
	maps to row 46;  The parameter is used by a LMF to request a gNB to provide TRP RxTxTEG-ID-group information for DL+UL positioning. Our understanding is that LMF may not know if TRP can provide the Rx for UL-RTOA and RxTx for gNB Rx-Tx in the measurements report. Therefore a generic indicator "TRP TEG ID info request" enumerated (true) can be added in the MEASUREMENT REQUEST message (to provide Rx TEG ID for UL-RTODA and TEG Choice ID for gNB Rx-Tx measurement)

	Encoding of the SRS Resource type IE 
	9.2.x11
	add the SRS resource set ID for UL-RTOA measurement
	In row 34-35, it is mentioned “Support gNB to report the associated SRS resource ID/resource set ID of the RTOA”, since we have defined the SRS Resource type IE (9.2.x11) at a higher-level IE, it is proposed to add the SRS resource set ID below the SRS Resource ID IE (first choice)

	Number of TRP Rx and RxTx TEGs
	9.1.4.1
	Add the extension ellipsis
	Future-proofness



Moderator proposes to take the joint contributions [7-8] as baseline for agreement for NRPPa and F1AP, and any delta to be added or removed based on the outcome of the offline discussion.
Q2.5: Do companies have any comments on the list of other proposals listed in the table above captured in the joint contributions in [7] and [8]?
	Company
	Comment

	Ericsson
	we welcome constructive comments and, of course, any co-signers to the NRPPa/F1AP TPs.

	HW
	We agree with all above.

	Nokia
	We are fine with all the proposals in the table.

	CATT
	[bookmark: _Toc51776057][bookmark: _Toc56773079][bookmark: _Toc64447708][bookmark: _Toc74152364][bookmark: _Toc81323067]If RAN3 supports the UE Tx TEG Association reporting, the 9.2.x11 SRS Resource type IE should be introduced into the 9.2.39 UL RTOA Measurement. In addition, as commented above for Q2.3, a new SRS Resource type request IE may be introduced into the measurement request message. 
Besides, should the Positioning SRS Resource set ID also be introduced?
We are fine with other items above.

	Qualcomm
	Generally fine

	Moderator’s conclusion:
· The proposals from the table is fine.
· Check in second round the details that when a SRS Resource type request IE is included in the MEASUREMENT REQUEST message, the SRS Resource type IE (9.2.x11) is included in the response message for UL-RTOA measurement. Check a Positioning SRS Resource set ID is also needed in 9.2.x11



[bookmark: _Hlk96350635]Furthermore, [5] proposes add a Measurement Time Occasion IE in the MEASUREMENT REQUEST message. To moderator’s understanding, this maps to another distinct series of RAN1 agreements related to a Response Time for “Measurement Instances” that seems not pursued by RAN1. RAN3 has anyways already added a generic Response Time IE in the MEASUREMENT REQUEST message for all the measurements.  
Q2.6: Companies are invited to provide their views if a Measurement Time Occasion IE should be added in the MEASUREMENT REQUEST message
	Company
	Yes/No
	Comment

	Ericsson
	No
	If we add a MTO, then the whole package of RAN1 agreements related to “measurement instances” must be checked regarding the context and other dependencies. In our understanding, this is no needed as the intention was for introducing a measurements response time IE, which RAN3 has already agreed on several meetings ago.

	HW
	Yes
	This is not related to the response time, but indicate the measurement instance for each measurement report. The gNB then can report multiple measurements with different time stamps in the measurement report.

	Nokia
	Maybe
	First to confirm the intention: LMF can indicate that one occasion of UL SRS is used for measurement (rather than four occasions) to reduce latency (i.e. this RAN1 agreement is for latency reduction, and relates to number of samples/occasions for a single measurement)?

	CATT
	No
	

	Qualcomm
	Ok
	Seems like it should be just “measurement occasions”

	HW
	Yes
	To clarify:
Nokia’s understanding is correct. Previously the default number of SRS occasion for a single measurement is 4. The RAN1 agreement is to allow the measurement to be obtained from a single occasion. 
This is RAN1 agreement and thus we should support in RAN3.

	Moderator’s conclusion:
· No consensus on signalling a measurement time occasion 
· To discuss in second round of it should be included in the LS to RAN1 
· Update: RAN1 updated parameter list mentions the following in row 49: 
Each measurement instance in a TRP measurement report can be configured by LMF with either N=1 or 4 SRS measurement time occasions.
· It is proposed thus to introduce a Measurement Occasion IE in NRPPa/F1AP 



Overhead reduction proposals
Three proposals by [9] for NRPPa overhead reduction are listed below:
P1. Add a new UL Spatial direction information IE in the MEASUREMENT RESPONSE and REPORT messages. If this IE is provided, the LMF may consider it as the common coordinate translation for all the UL AoA measurements in the TRP Measurement Result IE.
P2. Introduce a Common Time Stamp IE in the MEASUREMENT RESPONSE and MEASUREMENT REPORT messages when measurements are all having a common time stamp
P3. Change the presence of SRS Resource ID List in 9.2.x16 and that of the DL-PRS Resource ID List in 9.2.17 to Optional.
Q3: Companies are invited to provide their views on the above three proposals for overhead reduction
	Company
	Comment

	Ericsson
	We think some simplification at LMF side to allow quickly finding the needed information, when such info is common for all measurements (e.g., LCS-to CGS translation for multiple AoA reports and common time stamp) is beneficial to reduce latency.
For P3, it is important for the same motivation, and because changing it later is NBC.

	HW
	P1. We think it is not needed to define common information. It is notable that there are only 7 measurement types included in the TRP measurement results IE, although the maximum number is allowed to be 16384…Considering multiple measurements with different time stamp, there are also very small number of measurement quantities to be reported.
P2. Also, the common time stamp might be not useful either. The measurements with different time stamps may need to be included in one message, so that the time stamp needs be along with each measurement. 
P3: ok

	Nokia
	P1: We are a bit confused about the intention.  Why is a common LCS to GCS Translation called “UL Spatial Direction Information”?
P2: In our view, the time stamp is unlikely to be the same for a large enough number of measurements to make such signalling optimization useful.
P3: Seems OK.

	CATT
	For P1/2:  In our understanding, if the measurement number reachs 16,384, it is difficult to guarantee that these measurements have a common time stamp and coordinate translation information. So the optimization is limited.
For P3: Reporting TEG id only can save signaling overhead, so other optimization method is not needed.

	Qualcomm
	For P2, how likely is it that all measurements are made at the same time? We don’t think this is very useful.
For P3, may be ok, but at the end, the gNB has to provide the UE Tx TEG Association (9.2.x16) as received from UE via RRC to the LMF. Also encoding should be same as RRC.

	Moderator’s conclusion:
· It seems agreeable to change the presence of SRS Resource ID List in 9.2.x16 and that of the DL-PRS Resource ID List in 9.2.17 to Optional. Alignment with RRC can be further checked as needed




Conclusions 
[bookmark: _Hlk96682395]DL-AoD
· Four companies prefer the TP in [4], one company the TP in [5] and one company only accepts the TP in [11].
· After an offline discussion, it is proposed to check during the second round if the NRPPa TP jointly provided by QC and E/// is agreeable.
UL-SRS-RSRPP
· Moderator notes that there is a dependency with CB: # 1905_Pos_Multipath_NLOS. A proposed way forward is that 9.2.x10 UL SRS-RSRPP IE is populated with the first path RSRP Power value. The Additional Path RSRPP should be provided in the Extended Additional Path List IE 9.2.x12 as proposed in CB # 1905.
· No consensus in signalling the diversity option in UL SRS-RSRPP; whether a LS to RAN1 for clarification can be discussed in second round.
TEG:
· No consensus on having the SRS Resource Port Index in the SRS Resource type IE (9.2.x11); whether RAN3 should send a LS to RAN1 for clarification can be discussed in second round.
· Editor’s notes 1 and 2 can be removed.
· Check in second round the details for adding a SRS Resource type request IE in the MEASUREMENT REQUEST message, so that the SRS Resource type IE (9.2.x11) is included in the response message for UL-RTOA measurement. Check details proposed in CB # 1905 for encoding optimization for the other Enumerated(true) IEs.
· Check a Positioning SRS Resource set ID is also needed in 9.2.x11
· remove the TRP Tx TEG Association IE from 9.2.40
· The proposals from the table in [7] are acceptable.
· Support signalling a measurement time occasion.
Others:
· To discuss in second round of it should be included in the LS to RAN1 
· It seems agreeable to change the presence of SRS Resource ID List in 9.2.x16 and that of the DL-PRS Resource ID List in 9.2.17 to Optional. Alignment with RRC can be further checked as needed
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