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Introduction
In RAN#98-e, the WID “New WID on Expanded and Improved NR Positioning” [1] was approved. 
One of objectives for the core part in RAN4 is to specify requirements for RedCap UE’s positioning measurements: 
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].



And in last RAN4 meeting the high-level general aspects of this WI was agreed in [2].  In this contribution we will provide further considerations on RRM requirements for Rel18 positioning for ReCap UEs based on latest RAN1’s agreements [3].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Frequency hopping in DL
[bookmark: _Hlk142499010]Measurement reporting 
In the previous RAN1 meeting, the measurement reporting scenario for RedCap UEs positioning was updated as [3]:
	<R1#113 Agreement>
The previous agreement is updated as follows:
Agreement
For DL Rx hopping or UL Tx hopping, support the UE or gNB to report the following:
· A single measurement based on receiving multiple hops of the DL PRS or UL SRS for positioning
· One [or more] measurements where each a measurement is associated with one received hop
· FFS: indication of how many received hops / which received hops where used in the measurement report.
· Note: no new measurement definition is introduced in RAN1
· FFS: conditions when the above measurements are reported, and whether the above measurements can be reported together
Agreement
From RAN1 perspective, for DL PRS Rx hopping, a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping.
· Note: this does not assume that the reported measurement has to be based on a single instance of a measurement gap
· Send an LS to RAN4 to confirm RAN1’s understanding, and if needed ensure that the measurement gap has the proper duration.



In our views, when the configured measurement gap can cover all hops by the full wide bandwidth, the measurement result over all hops can be combined and reported together. As a result, the better measurement performance can be achieved. In other words, the measurement result per hop can be coherently combined. Thus, the single measurement result based on full wide bandwidth has the better measurement accuracy theoretically. 
While if the UE is unable to measure all hops within a measurement gap, UE may not achieve the most optimized measurement results by combining. The lower measurement accuracy will be expected when reporting the measurement per hop within the narrow bandwidth.
Observation 1:  The different accuracy measurement requirements will be expected when UE reporting the single measurement result based on the multiple hops or single hop. 
Meanwhile, it needs also to clarify whether a UE which is able to support one measurement based on multiple hops needs to report the measurement results per hop beside that of based on all hops within a measurement gap. In our understanding this is up to the indication on the number of hops associated with the measurement reporting. UE only needs to report either of them up to this indication. As a result, from RAN4 perspective, the requirements for both of them shall be defined. 
Observation 2: The requirement for measurements based on both the multiple hopes and single hop within a gap are expected to be defined in RAN4. These two different types of requirements will be applied for UE upon the indication on the number of hops associated with the measurement reporting.
However, if these measurements per hops are performed within a measurement gap occasion, the soft combination among the different hops within a gap will not be mandatory from requirements perspective. In other words, as illustrated in Figure 1 below, we don’t believe the similar combination among the different measurement samples over the different gaps will be necessary as we did in Rel17. 


Figure 1: DL-PRS reception for RX frequency hopping
On the other hand, in TS38.133 [4] we usually define the measurement delay requirements based on either multiple measurement samples or single sample. Thus, if the measurements based on single hop needed to reported, RAN4 needs also to reconsider how to define the “measurement samples” which is used in the previous RRM requirements. 
Observation 3: There is some ambiguity on the “measurement samples” used to define the measurement requirements in current spec [4] when UE reporting measurements over the hops within a gap.
Therefore, we suggest that: 
Proposal 1:  Whether the requirements of measurement reporting for RedCap UE with Rx hopping in case of Nsamples >1 is shall be FFS.  
· For the requirements when the measurements based on multiple hopes within a gap, the case of are Nsamples >1 shall be considered.
· For the requirements when the measurements based on a single hop within a gap, the case of are Nsamples >1 shall NOT be considered.

RAN1 LS reply
In the last RAN1 meeting, the LS was agreed [5]. Several questions need RAN4’s input was captured below. 
	Agreement
From RAN1 perspective, for DL PRS Rx hopping, a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping.
· Note: this does not assume that the reported measurement has to be based on a single instance of a measurement gap
· Send an LS to RAN4 to confirm RAN1’s understanding, and if needed ensure that the measurement gap has the proper duration.
To RAN4
ACTION: 	
RAN1 respectfully asks RAN4 to confirm RAN1’s understanding on the use of a single measurement gap to receive all the hops in the DL PRS with Rx frequency hopping, and if needed, ensure that the measurement gap has the proper duration. 


[bookmark: _Hlk142500845]The number of hops depends on the PRS configuration e.g. how many PRS symbols and repetitions are available for measurement in an MG occasion, the RF switching time and the number of overlapping RBs between hops. Number of PRS symbols and repetitions depend on PRS configuration. RF switching time has been agreed in RF last meeting which is a UE capability. 
At same time, in order to check whether the current measurement gap pattern is proper for Rx hopping based on RAN1 agreements above, RAN4 needs to check how many hops can be allocated within a measurement gap duration. 
Observation 4:  the number of hopes allowed within a measurement gap duration can be dependent with the following factors:
1. [bookmark: _Hlk142501508][bookmark: _Hlk142500973]SCS of PRS
2. [bookmark: _Hlk142501531]The number of PRS resource symbol ( DL-PRS-NumSymbols  [6])
3. [bookmark: _Hlk142501542]The number of PRS repetition ( DL-PRS-ResourceRepetitionFactor [6])
4. [bookmark: _Hlk142501550]The offset in units of slots between two repeated instances of a DL-PRS resource (DL-PRS-ResourceTimeGap [6]) 
5. [bookmark: _Hlk142501563]The guard period of PRS hopping which was agreed in RAN4 before
	Agreement: 
· For DL PRS Rx frequency hopping, use the switching time of {70us, 140us} for FR1 as the starting point
· PRS Rx frequency hopping range can be up to 100MHz
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed.



Particularly, regarding to the maximum possible PRS configured duration as shown below (e.g. DL-PRS-ResourceRepetitionFactor = 32), it seems be infeasible to allow the multiple hops within a single gap.
Table 1: Number of hops within a gap (example 1)
	SCS
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
	DL-PRS-NumSymbols
	DL-PRS-ResourceRepetitionFactor
	DL-PRS-ResourceTimeGap
	number of hops within a gap

	
	
	
	(MGRP, ms)
	
	
	
	

	15k
	0
	6
	40
	6
	32
	1
	0 

	
	1
	6
	80
	6
	32
	1
	0 

	
	2
	3
	40
	6
	32
	1
	0 

	
	3
	3
	80
	6
	32
	1
	0 

	
	4
	6
	20
	6
	32
	1
	0 

	
	5
	6
	160
	6
	32
	1
	0 

	
	6
	4
	20
	6
	32
	1
	0 

	
	7
	4
	40
	6
	32
	1
	0 

	
	8
	4
	80
	6
	32
	1
	0 

	
	9
	4
	160
	6
	32
	1
	0 

	
	10
	3
	20
	6
	32
	1
	0 

	
	11
	3
	160
	6
	32
	1
	0 

	
	12
	5.5
	20
	6
	32
	1
	0 

	
	13
	5.5
	40
	6
	32
	1
	0 

	
	14
	5.5
	80
	6
	32
	1
	0 

	
	15
	5.5
	160
	6
	32
	1
	0 

	
	16
	3.5
	20
	6
	32
	1
	0 

	
	17
	3.5
	40
	6
	32
	1
	0 

	
	18
	3.5
	80
	6
	32
	1
	0 

	
	19
	3.5
	160
	6
	32
	1
	0 

	
	20
	1.5
	20
	6
	32
	1
	0 

	
	21
	1.5
	40
	6
	32
	1
	0 

	
	22
	1.5
	80
	6
	32
	1
	0 

	
	23
	1.5
	160
	6
	32
	1
	0 

	
	24
	10
	80
	6
	32
	1
	1 

	
	25
	20
	160
	6
	32
	1
	1 



But fortunately, if we took some more other possible configurations to evaluate the number of hops allowed as shown in the tables below, we can observe that the most of gap pattern defined in TS381.33[] are feasible. 
For examples, we list several possible parameter combinations (which are used for accuracy requirement defining in Rel16)as below:
· Combination 1: SCS=15kHz, DL-PRS-NumSymbols =1, DL-PRS-ResourceRepetitionFactor = 1,  DL-PRS-ResourceTimeGap= 1
· Combination 2: SCS=15kHz,DL-PRS-NumSymbols =2, DL-PRS-ResourceRepetitionFactor = 2, DL-PRS-ResourceTimeGap =1
· Combination 3: SCS=15kHz,DL-PRS-NumSymbols =2, DL-PRS-ResourceRepetitionFactor = 2, DL-PRS-ResourceTimeGap =2

Table 2-1: Number of hops within a gap (example 2-1)
	SCS
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
	DL-PRS-NumSymbols
	DL-PRS-ResourceRepetitionFactor
	DL-PRS-ResourceTimeGap
	number of hops within a gap

	
	
	
	(MGRP, ms)
	
	
	
	

	15k
	0
	6
	40
	2
	2
	1
	12 

	
	1
	6
	80
	2
	2
	1
	12 

	
	2
	3
	40
	2
	2
	1
	5 

	
	3
	3
	80
	2
	2
	1
	5 

	
	4
	6
	20
	2
	2
	1
	12 

	
	5
	6
	160
	2
	2
	1
	12 

	
	6
	4
	20
	2
	2
	1
	7 

	
	7
	4
	40
	2
	2
	1
	7 

	
	8
	4
	80
	2
	2
	1
	7 

	
	9
	4
	160
	2
	2
	1
	7 

	
	10
	3
	20
	2
	2
	1
	5 

	
	11
	3
	160
	2
	2
	1
	5 

	
	12
	5.5
	20
	2
	2
	1
	11 

	
	13
	5.5
	40
	2
	2
	1
	11 

	
	14
	5.5
	80
	2
	2
	1
	11 

	
	15
	5.5
	160
	2
	2
	1
	11 

	
	16
	3.5
	20
	2
	2
	1
	6 

	
	17
	3.5
	40
	2
	2
	1
	6 

	
	18
	3.5
	80
	2
	2
	1
	6 

	
	19
	3.5
	160
	2
	2
	1
	6 

	
	20
	1.5
	20
	2
	2
	1
	1 

	
	21
	1.5
	40
	2
	2
	1
	1 

	
	22
	1.5
	80
	2
	2
	1
	1 

	
	23
	1.5
	160
	2
	2
	1
	1 

	
	24
	10
	80
	2
	2
	1
	21 

	
	25
	20
	160
	2
	2
	1
	45 



Table 2-2: Number of hops within a gap (example 2-2)
	SCS
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
	DL-PRS-NumSymbols
	DL-PRS-ResourceRepetitionFactor
	DL-PRS-ResourceTimeGap
	number of hops within a gap

	
	
	
	(MGRP, ms)
	
	
	
	

	15k
	0
	6
	40
	4
	2
	2
	4 

	
	1
	6
	80
	4
	2
	2
	4 

	
	2
	3
	40
	4
	2
	2
	2 

	
	3
	3
	80
	4
	2
	2
	2 

	
	4
	6
	20
	4
	2
	2
	4 

	
	5
	6
	160
	4
	2
	2
	4 

	
	6
	4
	20
	4
	2
	2
	2 

	
	7
	4
	40
	4
	2
	2
	2 

	
	8
	4
	80
	4
	2
	2
	2 

	
	9
	4
	160
	4
	2
	2
	2 

	
	10
	3
	20
	4
	2
	2
	2 

	
	11
	3
	160
	4
	2
	2
	2 

	
	12
	5.5
	20
	4
	2
	2
	4 

	
	13
	5.5
	40
	4
	2
	2
	4 

	
	14
	5.5
	80
	4
	2
	2
	4 

	
	15
	5.5
	160
	4
	2
	2
	4 

	
	16
	3.5
	20
	4
	2
	2
	2 

	
	17
	3.5
	40
	4
	2
	2
	2 

	
	18
	3.5
	80
	4
	2
	2
	2 

	
	19
	3.5
	160
	4
	2
	2
	2 

	
	20
	1.5
	20
	4
	2
	2
	0 

	
	21
	1.5
	40
	4
	2
	2
	0 

	
	22
	1.5
	80
	4
	2
	2
	0 

	
	23
	1.5
	160
	4
	2
	2
	0 

	
	24
	10
	80
	4
	2
	2
	7 

	
	25
	20
	160
	4
	2
	2
	15 


	


Table 2-3: Number of hops within a gap (example 2-3)
	SCS
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
	DL-PRS-NumSymbols
	DL-PRS-ResourceRepetitionFactor
	DL-PRS-ResourceTimeGap
	number of hops within a gap

	
	
	
	(MGRP, ms)
	
	
	
	

	15k
	0
	6
	40
	6
	4
	2
	1 

	
	1
	6
	80
	6
	4
	2
	1 

	
	2
	3
	40
	6
	4
	2
	1 

	
	3
	3
	80
	6
	4
	2
	1 

	
	4
	6
	20
	6
	4
	2
	1 

	
	5
	6
	160
	6
	4
	2
	1 

	
	6
	4
	20
	6
	4
	2
	1 

	
	7
	4
	40
	6
	4
	2
	1 

	
	8
	4
	80
	6
	4
	2
	1 

	
	9
	4
	160
	6
	4
	2
	1 

	
	10
	3
	20
	6
	4
	2
	1 

	
	11
	3
	160
	6
	4
	2
	1 

	
	12
	5.5
	20
	6
	4
	2
	1 

	
	13
	5.5
	40
	6
	4
	2
	1 

	
	14
	5.5
	80
	6
	4
	2
	1 

	
	15
	5.5
	160
	6
	4
	2
	1 

	
	16
	3.5
	20
	6
	4
	2
	1 

	
	17
	3.5
	40
	6
	4
	2
	1 

	
	18
	3.5
	80
	6
	4
	2
	1 

	
	19
	3.5
	160
	6
	4
	2
	1 

	
	20
	1.5
	20
	6
	4
	2
	0 

	
	21
	1.5
	40
	6
	4
	2
	0 

	
	22
	1.5
	80
	6
	4
	2
	0 

	
	23
	1.5
	160
	6
	4
	2
	0 

	
	24
	10
	80
	6
	4
	2
	3 

	
	25
	20
	160
	6
	4
	2
	5 



With the numerical analysis above, we can also conclude that: 
Observation 5: It is impossible to support all possible PRS configurations [6] if there must be multiple hops within a single measurement gap.
From RAN4 perspective, it is also infeasible to introduce any other enhanced measurement gap patterns to allow all PRS configurations. 
Observation 6: With the existing gap patterns (#0~#24) in TS38.133 [4], PRS configurations for RedCap RX hopping shall be limited.
Therefore, we can propose that:
Proposal 2: The feasible gap patterns from current gap patterns in TS38.133 (#0~24) with the proper duration to allow the multiple hops for RedCap positioning measurement with Rx frequency hopping can be configured by NW depending on PRS configurations and UE’s guard period for Rx hopping. 
The daft reply LS from RAN4 was also proposed in Appendix.
UE complexity
With Rx hopping, UE’s implementation will be impacted. For an example, as illustrated in the figure below the UE softbuffer may be enlarged. 


Figure 2: UE soft-buffer used for DL-PRS frequency hopping reception
Observation 7: UE soft buffer potentially needs to be enlarged to support PRS RX hopping. 
Proposal 3: In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered. 
MG based and gapless measurement
Measurement gaps based PRS hopping is discussed in RAN1#112[3]. 
	Agreement
For RedCap UEs, support at least measurements on DL PRS with Rx frequency hopping using a measurement gap
· FFS: details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG
· FFS: the use of a single or multiple instances of a MGs
· FFS: the use of PPW




Beside the gap based measurement, gapless measurements are also under RAN1’s discussion. For an example, how to define PPW especially considering the RX hopping. Thus, we can also start the detailed discussion when the physical layer design aspect (e.g. PRS transmission when frequency hopping) are clear enough in RAN1. 
Proposal 4: RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
Frequency hopping in UL
The hopping mechanism for UL SRS for positioning is discussed in last RAN1 meeting. And the following agreement was achieved.
	Agreement
For RedCap UEs, support SRS for positioning frequency hopping by 
· Using a configuration separate from the existing BWP configuration
· FFS: hopping is configured within a SRS resource or across SRS resources




From RRM perspective, the hopping configuration for SRS will impact on how to define UE Rx-Tx time difference requirements. For an instance, in case of hopping within a SRS resource there is ambuity on SRS Tx time because of SRS from a resource can be distributed within the hopping duration. 
Observation 8: The hopping configuration for SRS will impact on how to define UE Rx-Tx time difference requirements
More specifical, in the last RAN1 meeting, the following agreements were achieved [3].
	For response to RAN4 Reply LS on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs in R1-2304316
Agreement
Response to RAN4 on the need of additional switching time:
· It is RAN1’s view that for UL SRS for positioning Tx frequency hopping, switching time before the first hop and after the last hop need to be defined for the SRS for positioning with Tx frequency hopping. 
· RAN4 is kindly requested to evaluate the applicable switching time (if any) required ahead of the first hop and after the last hop, considering potential differences (in e.g. SCS, bandwidth, CP) between initial/active UL BWP and UL SRS for positioning Tx frequency hopping.

Agreement
The draft LS in R1-2306118 is endorsed. Final LS in R1-2306119.



Observation 9: The uncertainty of UL SRS transmission time will be larger than that of without FH. The total requirements for UE Rx-Tx time difference will be impacted.
Also, in RAN1’s agreement below [3], the collision between SRS hopped and other signals is under discussion. From RAN4 perspective, the impacts on RRM requirements themselves shall be studied also (e.g. scheduling restriction )
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.



Proposal 5: RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion, e.g.
· The legacy requirements on UE Rx-Tx time deference needs to be relaxed due to the additional switching time.
· Scheduling restriction because of the collision due to SRS TX hopped

Conclusion
This contribution makes further analysis on the RRM impacts on Rel18 Redcap UE positioning based on the latest RAN1 agreements. 
Frequency hopping in DL
Observation 1:  The different accuracy measurement requirements will be expected when UE reporting the single measurement result based on the multiple hops or single hop. 
Observation 2: The requirement for measurements based on both the multiple hopes and single hop within a gap are expected to be defined in RAN4. These two different types of requirements will be applied for UE upon the indication on the number of hops associated with the measurement reporting.
Observation 3: There is some ambiguity on the “measurement samples” used to define the measurement requirements in current spec [4] when UE reporting measurements over the hops within a gap.
Proposal 1:  Whether the requirements of measurement reporting for RedCap UE with Rx hopping in case of Nsamples >1 is shall be FFS.  
· For the requirements when the measurements based on multiple hopes within a gap, the case of are Nsamples >1 shall be considered.
· For the requirements when the measurements based on a single hop within a gap, the case of are Nsamples >1 shall NOT be considered.

RAN1 LS reply
Observation 4:  the number of hopes allowed within a measurement gap duration can be dependent with the following factors:
· SCS of PRS
· The number of PRS resource symbol ( DL-PRS-NumSymbols  [6])
· The number of PRS repetition ( DL-PRS-ResourceRepetitionFactor [6])
· The offset in units of slots between two repeated instances of a DL-PRS resource (DL-PRS-ResourceTimeGap [6]) 
· The guard period of PRS hopping which was agreed in RAN4 before


Observation 5: It is impossible to support all possible PRS configurations [6] if there must be multiple hops within a single measurement gap.
Observation 6: With the existing gap patterns (#0~#24) in TS38.133 [4], PRS configurations for RedCap RX hopping shall be limited.
Proposal 2: The feasible gap patterns from current gap patterns in TS38.133 (#0~24) with the proper duration to allow the multiple hops for RedCap positioning measurement with Rx frequency hopping can be configured by NW depending on PRS configurations and UE’s guard period for Rx hopping.
UE complexity impacts
Observation 7: UE soft buffer potentially needs to be enlarged to support PRS RX hopping. 
Proposal 3: In order to support RX hoping PRS in Redcap UE, the additional UE capability with enlarged soft buffer size shall be considered. 
PRS measurement requirements without frequency hopping
Proposal 4: RAN4 can FFS measurement without gap for RedCap UE’s positioning after RAN1’s design stable.
Frequency hopping in UL
 Observation 8: The hopping configuration for SRS will impact on how to define UE Rx-Tx time difference requirements.
Observation 9: The uncertainty of UL SRS transmission time will be larger than that of without FH. The total requirements for UE Rx-Tx time difference will be impacted.

Proposal 5: RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion, e.g.
· The legacy requirements on UE Rx-Tx time deference needs to be relaxed due to the additional switching time.
· Scheduling restriction because of the collision due to SRS TX hopped
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Appendix: Draft reply LS
	3GPP TSG-RAN WG4 Meeting # 108				                                                                                  R4-23xxxxx
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Title:	[draft] Reply LS on Redcap positioning with Rx Hopping
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	R1-2306227
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	NR_pos_enh2-Core

Source:	RAN WG4
[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44]To:	RAN WG1
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	RAN WG2

Contact person:	
Name:	Rui Huang 
E-mail Address:	huangrui11@xiaomi.com 
Attachments: None
1	Overall description
In R18 positioning enhancement WI (NR_pos_enh2-Core), RAN4 has received an LS from RAN1 in [1], asking on use of a single measurement gap to receive all the hops in the DL PRS with Rx frequency hopping. 
RAN4 discussed the understanding on the use of single measurement gap within a single measurement gap and evaluate the feasibility of current gap patterns (#0~24) in TS38.133. 
And RAN4 would like to provide the following response to RAN1.
[RAN4 response: 
The suitable and feasible gap patterns from current gap patterns in TS38.133 (#0~24) with the proper duration to allow the multiple hops for RedCap positioning measurement with Rx frequency hopping can be configured by NW depending on PRS configurations and UE’s guard period for Rx hopping. 
]
2	Actions
To RAN WG1 
ACTION: 	RAN4 kindly asks RAN1 to take the above information into account for Rel18 Redcap positioning design.  

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #109		Nov. 13 – Nov. 17, 2023		Chicago, IL, US
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