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Introduction
This document summarizes the proposals received as part of Agenda Item 8.3  for RAN1#116 for the maintenance of Rel-18 work item on expanded and improved NR positioning, focusing on on the issues for positioning for RedCap UEs. [1]. The objectives relevant for this agenda item are as follow:
	· 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].





Text Proposals for corrections
Support of non-RedCap UEs [2]
Text Proposal


	TP 2.1-1

	[bookmark: _Hlk159847020]reason for change: 
	The collision for SRS resources overlapping is not defined in the specification

	summary of change: 
	Proposed that the UE is not expected to be configured with overlapping SRS resources with TX hopping

	Consequences if not approved: 
	UE behaviour definition is incomplete.

	 
 ---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc145348692][bookmark: _Toc155777343]5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. In RRC_CONNECTED mode, the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 
< Unchanged parts are omitted >
[bookmark: _Toc155777433]6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain.  When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
[bookmark: _Hlk152009812]-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
---------------------------- End of Text Proposal for TS 38.214 ----------------------------







First round
·  

 
Companies are encouraged to comment on the TP 2.1-1 in the table below:

TP 2.1-1: 
	Company
	Comment

	Huawei, HiSilicon
	We support the TP.

The cover page items can be revised as

	reason for change: 
	The frequency hopping feature was not applicable to non-RedCap UE (eMBB UE) artificially 

	summary of change: 
	Remove “reduced capability” from 5.1.6.5.1 and 6.2.1.4.1.

	Consequences if not approved: 
	eMBB UE cannot use the frequency hopping feature.




	vivo
	Based on the following WID, we are not sure about the above correction is needed
· 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].


	ZTE
	We prefer the original spec. 

	CATT
	OK.

	Qualcomm
	We sympathize with vivo’s understanding, but if there is majority view to support the change, we can also accept the change. 

	Nokia/NSB
	It looks like the proposed change is not aligned with the reason of change. Does this mean the typical NR UE can also support frequency hopping functionality ?

	NTT DOCOMO
	We support the TP. Frequency hopping feature can be applicable to other UE types (eMBB and/or eRedCap UEs).

	Ericsson
	Support. 

	LGE
	We share similar viw with vivo. Moreover, since we already have similar functionality that FH is not required, BW aggregation, we are not sure such extention is really required. 




(closed) Correction to hopping pattern equation [2]
Text Proposal

	TP 2.2-1

	reason for change: 
	In the current TS 38.211, there is a redundant  in the current hopping pattern, which should be removed.
-	 is the initial hop index.
In addition, there was also discussion on how the hop transmission counter is mapped to actual transmission. We noticed that in TS 38.331, the slot offsets for the second and the remaining hops are provided in the sequence of ASN.1, and thus the hop index counts from 2 following the order, which is not aligned with the explanation for  in TS 38.211.

	summary of change: 
	
Correction to the hopping equation in 38.211
Addition of the higher layer parameter name for slot offset of remaining hops.


	Consequences if not approved: 
	Incorrect hopping equation

	 
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc153697423][bookmark: _Toc29230350][bookmark: _Toc36026609][bookmark: _Toc45107448][bookmark: _Toc26459700][bookmark: _Toc19796474][bookmark: _Toc51774117]6.4.1.4.3	Mapping to physical resources
< Unchanged parts are omitted >
and
-	 is given by the higher-layer parameter StartRBIndex if configured, otherwise ; 
-	 is given by Table 6.4.1.4.3-3 with

	if the higher-layer parameter EnableStartRBHopping is configured, otherwise .
-	 is given by the higher-layer parameter YYY.
-	is the hop transmission counter in the time domain., which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
-	 is the initial hop index.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.211 ----------------------------






First round
Companies are encouraged to comment on the TP 2.2-1 in the table below:

TP 2.2-1: 
	Company
	Comment

	ZTE
	OK

	Nokia
	Ok

	Ericsson
	Ok

	LGE
	Ok 

	FL
	TP was agreed online:

Agreement
TP 2.2-1 for 38.211 in section 2.2.1 of R1- 2401636 is endorsed.




(closed) Correction to PRS measurement with Rx hopping[3]
Text Proposal

	TP 2.3-1

	reason for change: 
	When a reduced capabiltiy UE reports a RSTD measurement with the DL PRS frequency hopping, it also reports whetehr the measurement is made from a single or multiple frequency hops. In the case of RSTD measurement, the UE uses two different propagation time measurements from the received two different PRSs. The UE may be able to use different number of fruency hops of received PRSs. If the UE uses a single hop from a DL PRS resource and multiple hops from another DL PRS resource, the UE reporting beahvior is uncelar. In addition, the LMF needs to know which measurements are made from wideband or narrowband to select measurements to be used to run a location estimation algorithm.

	summary of change: 
	Clarify the UE behavior for RSTD measurement reporting with DL PRS frequency hopping. The proposal is that the redcap UE uses two different ToA mesaurements made from the same number of DL PRS frequency hope in case it reports a RSTD composed of the ToA measurements.

	Consequences if not approved: 
	In case the UE uses a single frequency hop for a ToA measurement and multiple frequency hops for anotehr ToA measurement, the UE reporting behavior is unclear. Also, network cannot obtain the proper information on the number of used frequency hops.

	< Unchanged parts are omitted >

5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. For a RSTD measurement, the reduced capability UE is expected to measure two different DL PRS resources with the same number of frequency hops. In RRC_CONNECTED mode, the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 
< Unchanged parts are omitted >




First round
Companies are encouraged to comment on the TP 2.3-1 in the table below:

TP 2.3-1: 
	Company
	Comment

	Huawei, HiSilicon
	We do not think the restriction is needed from RAN1 specification. It could somehow be reflected in RAN4 if they consider it as the condition for the requirement.

	InterDigital
	Support. We are not sure how FH based RSTD measurements can be compared if two different PRS resources have the different number of frequency hops.

	vivo
	We would like to confirm whether the motivation is about target resource measurement A and reference resource measurement B (of RSTD=A-B,) needs to be with the same number of frequency hops. If is, we prefer not to capture it since the legacy RSTD doesn’t have this restriction

	ZTE
	We do not support this TP. It may up to UE implementation and in positioning bandwidth aggregation agenda, we also do not introduce such an restriction from RAN1’s perspective.

	CATT
	Not needed. At least RAN1 don’t reach such agreement.

	Qualcomm
	We dont support this change. It can be left up to RAN4 in their requirements. 

	Nokia/NSB
	Support. We think it is necessary to clarify the UE behavior. The UE reports a RSTD measurement and provides if the measurement is from multi-hop or a single-hop. If the UE measure multiple hops from a reference TRP and a single hop from a target TRP, it is ambiguous which information should be reported by the UE.

	Ericsson
	Similar view as Huawei, we don’t think that restriction is needed in ran1 specs.

	LGE
	Since different number of frequency hops only impact on measurement accuracy, there is no ambiguity of UE behaviour. So we don’t think this change is needed in RAN1 perspective.

	FL
	Considering the lack of support we can close the dicussion on this TP



(closed) Editorial correction to 38.211 [4]
Text Proposal
	TP 2.4-1

	reason for change: 
	1.  is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided other than the OFDM symbol number within the SRS resource. 

2. Align the typeface and description of the two sentences in the paragraph. 
 

	summary of change: 
	Summary of change: Modify the is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided, and modify the typeface of the second sentence as Times New Roman, and modify the “consecutive OFDM symbol” as “consecutive OFDM symbols”. 


	Consequences if not approved: 
	there are some typos and error issues in the specification

	< Unchanged parts are omitted >
TS 38.211 6.4.1.4.1	SRS resource
-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping. If ,  is the number of consecutive OFDM symbols per hop.
< Unchanged parts are omitted >
6.4.1.4.2	Sequence generation
< Unchanged parts are omitted >

where  is given by clause 6.4.1.4.3,  is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter transmissionComb. The quantity  is the OFDM symbol number within the SRS resource or is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided.
< Unchanged parts are omitted >



First round
Companies are encouraged to comment on the TP 2.4-1 in the table below:

TP 2.4-1: 
	Company
	Comment

	Huawei, HiSilicon
	First change is OK.
Second change is not needed. The following is already in 6.4.1.4.2.

	The sounding reference signal sequence for an SRS resource, or if SRShoppingNrofHops for SRS-PosResource is provided, for a given hop within an SRS resource, shall be generated according to




	vivo
	We support it, for the second change, our motivation is to make the specification clearer since  can be the symbol number of SRS resource or the symbol number of a hop. 
But we are okay to follow the majority view.
	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping. If ,  is the number of consecutive OFDM symbol per hop.




	ZTE
	For the first change: we are ok
For the second change: may be an more simple change can be made, the OFDM symbol number is indicated in higher layer parameter nrofsymbols regardless of whether frequency hopping is configured.
The quantity  is the OFDM symbol number as indicated in nrofsymbols within the SRS resource

	CATT
	It seems that only the first change is needed.

	Nokia/NSB
	For the second part, “the number of OFDM symbol number” is unclear to us. Would it be intended for “the number of OFDM symbols” within the hop ?

	Ericsson
	 OK with first change

	LGE
	For the first change: OK
For the first change: Same view with Huawei.



Text Proposal for endorsement
	TP 2.4-2

	reason for change: 
	1.  is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided other than the OFDM symbol number within the SRS resource. 

2. Align the typeface and description of the two sentences in the paragraph. 
 

	summary of change: 
	Summary of change: Modify the is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided, and modify the typeface of the second sentence as Times New Roman, and modify the “consecutive OFDM symbol” as “consecutive OFDM symbols”. 


	Consequences if not approved: 
	there are some typos and error issues in the specification

	< Unchanged parts are omitted >
TS 38.211 6.4.1.4.1	SRS resource
-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping. If ,  is the number of consecutive OFDM symbols per hop.
< Unchanged parts are omitted >
6.4.1.4.2	Sequence generation
< Unchanged parts are omitted >

where  is given by clause 6.4.1.4.3,  is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter transmissionComb. The quantity  is the OFDM symbol number within the SRS resource.
< Unchanged parts are omitted >



	FL
	The Final TP agreed online is as follow:

Agreement
The TP below for 38.211 is endorsed.

	TP 2.4-2

	reason for change: 
	1.  is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided other than the OFDM symbol number within the SRS resource. 
2. Align the typeface and description of the two sentences in the paragraph. 

	summary of change: 
	Summary of change: Modify the is the number of OFDM symbol number within the hop if SRShoppingNrofHops for SRS-PosResource is provided, and modify the typeface of the second sentence as Times New Roman, and modify the “consecutive OFDM symbol” as “consecutive OFDM symbols”. 

	Consequences if not approved: 
	there are some typos and error issues in the specification

	< Unchanged parts are omitted >
6.4.1.4.1	SRS resource
-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping. If ,  is the number of consecutive OFDM symbols per hop.
< Unchanged parts are omitted >








Closed Timeline for scheduling aperiodic positioning SRS with frequency hopping [5]
Text Proposal
	TP 2.5-1

	reason for change: 
	The following agreement regarding the minimal time interval necessary for the scheduling of aperiodic positioning SRS with frequency hopping was not captured in the specification. 
Agreement
For aperiodic positioning SRS with frequency hopping, switching time to/from active UL BWP is added in the minimal time interval between the last symbol of PDCCH triggering A-SRS and the first symbol of the triggered SRS in the first hop.

	summary of change: 
	To capture the above agreement in the specification. 

	Consequences if not approved: 
	Minimal time interval on the scheduling of aperiodic positioning SRS with frequency hopping is missing. 

	 
------------------------------   TP#3: TS 38.214 -----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
For aperiodic positioning SRS with Tx frequency hopping, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols and an additional time duration corresponding to the switching time from the active uplink BWP if the first hop of the positioning SRS is outside the active UL BWP.
< Unchanged text omitted >





First round
Companies are encouraged to comment on the TP 2.5-1 in the table below:

TP 2.5-1: 
	Company
	Comment

	Huawei, HiSilicon
	Do not support. We do not think it makes sense to define different UE timelines between the first hop being inside and outside the active UL BWP.

	vivo
	Same view as Huawei, “if the first hop of the positioning SRS is outside the active UL BWP.” may arise the different UE timelines

	ZTE
	OK to capture the agreement.

	CATT
	This TP is not needed.

	Qualcomm
	We would like to discuss this further to understand how people interpret the above agreement. 

	Nokia/NSB
	Generally okay. We assume that overlapping between the first hop and within/outside active BWP should also be such case (i.e., outside BWP)   

	Ericsson
	We see a potential issue with scheduling multiple UEs if the timeline varies due to leaving the BWP in the first hop. 

	LGE
	The proposal seems reasonable and we are open to discuss further on this issue. 

	FL
	Several companies commented that this TP would introduce different timelines between UEs. Considering the lack of time for discussion, I propose to bring back the TP next meeting.





(closed) Collision handling of positioning SRS with frequency hopping[5]
Text Proposal

	TP 2.6-1

	reason for change: 
	For the timeline for determination of collision between PUSCH or PUCCH and positioning SRS with frequency hopping, it was agreed to use the smallest SCS between the SCS configured for the SRS with Tx hopping, the SCS of the PUSCH, and the SCS of the PDCCH for the calculation of N2. However, the SCS of the PUCCH should be also included for the calculation of N2. 

	summary of change: 
	Include the SCS of PUCCH for the calculation of N2 for determination of collision between PUSCH or PUCCH and positioning SRS with frequency hopping for RedCap UEs. 

	Consequences if not approved: 
	Timeline for determination of collision between PUCCH and positioning SRS with frequency hopping for RedCap UEs is not correct.  

	------------------------------   TP#4: TS 38.214 -----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
< Unchanged text omitted >
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH/PUCCH, and the SCS of the PDCCH.

< Unchanged text omitted >



First round
Companies are encouraged to comment on the TP 2.6-1 in the table below:

TP 2.6-1: 
	Company
	Comment

	Huawei, HiSilicon
	No need. Why would the SCS of PUSCH and PUCCH be different?

	ZTE
	OK

	CATT
	Not needed.

	Qualcomm
	I think the “PUCCH” is added to mean that if SRS collides with PUCCH, then the SCS of the PUCCH is taken into account. If that is the understanding, it looks OK to us. 

	Nokia/NSB
	Ok

	Ericsson
	Ok

	LGE
	Ok 

	FL
	Agreement
TP 2.6-1 for 38.214 in section 2.6.1 of R1- 2401636 is endorsed







(closed) Collision rules between SRS and other signals/channels [8]
Text Proposal

	TP 2.7-1

	reason for change: 
	  The collision rules between SRS for Tx hopping and other signals/channels are not specified. Current collision rules can be reused with minor changes: considering the switching time from/to active BWP required.


	summary of change: 
	  when it comes to the collision rule between SRS for hopping and other signal/channel, considering the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping


	Consequences if not approved: 
	  The collision rule between SRS for hopping and other signals/channels is not specified in TS 38.214.


	 
TP#6-1 38.214
6.2.1	UE sounding procedure
<Omitted>
If a PUSCH transmission with a priority index 1 or a PUCCH transmission with a priority index 1 would overlap in time with an SRS transmission, including the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
<Omitted>
For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent or periodic SRS is configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s), including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR, including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS, including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping, is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). 
6.2.1.4	UE sounding procedure for positioning purposes
<Omitted>
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource, including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs.




First round
Companies are encouraged to comment on the TP 7.1-1 in the table below:

TP 2.1-1: 
	Company
	Comment

	Huawei, HiSilicon
	We prefer not to spill over this frequency hopping feature beyond 6.2.1.4.1.

	ZTE
	Support, we are also ok to capture the collision rule for positioning SRS frequency hopping in section 6.2.1.4.1 of TS 38.214.

	Qualcomm
	Is there a way to just include this in the 6.2.1.4.1 section with a general statement instead of changing it in multiple places?

	Nokia/NSB
	We understand the issue, but frequency hopping for positioning is only supported for RedCap UE. The current spec clearly mentioned reduced capability UE, but the proposed text seems to include the normal NR UE. further discussion would be necessary.

	Ericsson
	We think the text in 6.2.1.4.1 is already capuring this when defining what is a colliding resource. 


	LGE
	Similar as HW, QC. We prefer to find the way to include this in the 6.2.1.4.1 for preventing the confusion.

	FL
	The main concern is the location of the new text in the spec. My suggestion is to discuss a new version of the TP next meeting for section 6.2.1.4.1





(closed) Collision rules between different types of SRS[8]

	TP 2.1-1

	 Reason for change
	: The collision rules between different types of SRS for Tx hopping should consider the switching time from/to active BWP. 


	summary of change: 
	  when it comes to the collision rule between different types of SRS for Tx hopping, considering the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping


	Consequences if not approved: 
	: The collision rule between different types of SRS for frequency hopping is not captured in the spec. 


	 
6.2.1	UE sounding procedure
<Omitted>
In case a SRS resource with resourceType set as 'aperiodic' is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s), including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping are dropped, while the periodic/semi-persistent SRS symbol(s) that are not overlapped with the aperiodic SRS resource are transmitted. In case a SRS resource with resourceType set as 'semi-persistent' is triggered on the OFDM symbol(s) configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s), including the switching time to or from the active bandwidth part if the SRS is configured for positioning frequency hopping are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted.




First round
Companies are encouraged to comment on the TP 2.8-1 in the table below:

TP 2.8-1: 
	Company
	Comment

	ZTE
	Support, the priority/collision rule between different types of SRS transmission for Tx hopping was not defined yet. 
(1) the priority of aperiodic SRS transmission has higher priority than periodic or semi-persistent SRS transmission; 
(2) (2) the priority of semi-persistent SRS transmission has higher priority than periodic SRS transmission. 

	Nokia/NSB
	We have the same comment. The frequency hopping for positioning is only supported for RedCap UE. The current spec clearly mentioned reduced capability UE, but the proposed text seems to include the normal NR UE. further discussion would be necessary.

	FL
	Similar to TP.2.7 The main concern is the location of the new text in the spec. My suggestion is to discuss a new version of the TP next meeting for section 6.2.1.4.1






  Timeline for semi-persistent SRS of frequency hopping

	TP 2.9-1

	reason for change: 
	For semi-persistent case, timeline for determination of collision between SRS for frequency hopping and other signals or channels was not defined. A UE may not be able to drop an SRS symbol without enough time for decoding MAC CE.


	summary of change: 
	Specify the timeline for determination of collision between SRS for positioning frequency hopping and other signals or channels for semi-persistent case.


	Consequences if not approved: 
	UE behavior on the condition of performing dropping SRS for Tx hooping for semi-persistent case is not clear


	6.2.1.4.1	SRS frequency hopping for positioning
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
-  PUSCH/PUCCH or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .  





First round
Companies are encouraged to comment on the TP 2.9-1 in the table below:

TP 2.9-1: 
	Company
	Comment

	Huawei, HiSilicon
	It is not clear to us what this TP is mainly addressing. 

Is it about MAC CE activating hopping-SRS, and the to-be-activated hopping-SRS collides with other signals?

	vivo
	Even for MAC CE activating hopping-SRS, we are not sure the modification is correct or needed.

	ZTE
	To Huawei’s question: Yes.
We tried to apply similar rule for the to-be-activated hopping-SRS collides with other signals as “UE sounding procedure between component carriers” in TS 38.214 as shown below:
	For an SRS transmission starting in symbol  of carrier  and a conflicting transmission in any carrier  starting in symbol, the UE shall apply the prioritization / dropping rules in the remainder of this clause taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols and an additional time duration ,  and the time interval between the last symbol of PDCCH and  is at least   symbols; and
-	semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .





	CATT
	The motivation of this TP should be clarified first.

	Nokia/NSB
	We have a question to clearly understand the text. Shouldn’t we have to say “is considered active ?”

	FL
	To be discussed online

	
	








Measurement reporting

No issues proposed in contributions this meeting.

DL-PRS Frequency Hopping
PRS location request procedure
Summary of contributions
In [8]  it is proposed to clarify the interpretation of the location request regarding the total bandwidth. The issue pointed is that the requested total bandwidth to be reported on may not be aligned with the PRS bandwidth in assistance data. From the FL perspective, the LMF is in charge of transferring the assistance data hence proper implementation can avoid the issue.


	Company
	Proposal

	[8]
	 Proposal 20: For a RedCap UE receiving nr-DL-PRS-RxHoppingTotalBandwidth in location information request, clarify with one of the following interpretations:
· Interpretation 1: For each DL-PRS resource, the RedCap UE hops to a bandwidth of min {the requested bandwidth in request location information, the configured DL-PRS bandwidth in provide assistance data}.
· Interpretation 2: A RedCap UE is requested to provide measurement result/location information for DL PRS Rx hopping with the requested total hop bandwidth, wherein the requested total bandwidth is measured by the UE within a DL PRS resource. 
Note: if the configured bandwidth of a DL-PRS PFL is smaller than the requested bandwidth, the UE is not requested to report measurements for the DL PRS PFL.




First round 

Proposal 4-1.-1 For a RedCap UE receiving nr-DL-PRS-RxHoppingTotalBandwidth in location information request, clarify with one of the following interpretations:
· Interpretation 1: For each DL-PRS resource, the RedCap UE hops to a bandwidth of min {the requested bandwidth in request location information, the configured DL-PRS bandwidth in provide assistance data}.
· Interpretation 2: A RedCap UE is requested to provide measurement result/location information for DL PRS Rx hopping with the requested total hop bandwidth, wherein the requested total bandwidth is measured by the UE within a DL PRS resource. 
· Note: if the configured bandwidth of a DL-PRS PFL is smaller than the requested bandwidth, the UE is not requested to report measurements for the DL PRS PFL.

Companies are encouraged to comment on the proposal and TP preference  in the table below:

Proposal 4-1.1: 
	Company
	Comment

	Huawei, HiSilicon
	We think it is RAN4 related work. We could recommend interpretation 1 to RAN4 and ask for feasibility.

	vivo
	We prefer the measurement bandwidth larger or equal than the nr-DL-PRS-RxHoppingTotalBandwidth in location information request

	ZTE
	RAN1 agreed that total hopping bandwidth can be requested but the corresponding UE’s behavior is not clear. We prefer to clarify it in RAN1.

	CATT
	We prefer interpretation 1.

	Qualcomm
	We don’t really see the ambiguity. It should be interpretation 1. 

	Nokia/NSB
	We have a similar view with FL. It is not reasonable if the LMF requests frequency hopping bandwidth larger than the configured PRS BW. We don’t think this would be a problematic.

	Ericsson
	We cannot think of a case where this cannot be avoided by implementation. 

	LGE
	We have same view with FL that the problematic situation can be avoided by LMF. 

	FL
	Let’s see if the agreement on interpretation 1 is possible online. 



UL SRS Tx Hopping
UL SRS Tx hopping pattern
Background
in [2],  the issue of overlapping frequency pattern is discussed. The contribution proposes to exclude the case of overlapping SRS resources, even if these resources are TDD from the hop perspective, from the supported cases. A similar proposal is discussed in [10].

	Company
	Proposal

	[2]
	Proposal 12: UE does not expect to be configured with more than one SRS frequency hopping resources overlap.
●	Endorse the following TP to clause 6.2.1.4.1 of TS 38.214.


	 [10]
	
Proposal 4	For operation in the same carrier, the reduced capability UE is not expected to be configured with an SRS resource of the transmit frequency hopping including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic', such that the first symbol of one SRS resource starts before the end of the other SRS resource, including all hops and retuning time. 




Associated TPs:

From [2]
Offline consensus:
	TP 5-1.1a

	reason for change: 
	The collision for SRS resources overlapping is not defined in the specification

	summary of change: 
	Proposed that the UE is not expected to be configured with overlapping SRS resources with TX hopping

	Consequences if not approved: 
	UE behaviour definition is incomplete.

	 
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
6.2.1.4	UE sounding procedure for positioning purposes
< Unchanged parts are omitted >
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain.  When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is does not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. The UE does not expect to be configured with more than one SRS resources for positioning with frequency hopping within any one [cycle] of the SRS transmission frequency hopping.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.214 ----------------------------






From [10]

	TP5.1-1b
	

	Reason for Change:
	The current specification text in 38.214 allow for overlapping SRS resources with FH as long these resources symbol do not overlap.

	Summary of Change:
	Clarify that two periodic SRS resource cannot overlap at all, that is to say one resource transmission cannot start before the previous one has ended. 


	Consequence if not approved:
	The specification text supports a scheduling scheme that UE may not support for periodic UL SRS for positioning. 

	Text Proposal:
	In: 38.214
6.2.1.4.1 SRS frequency hopping for positioning
-----Text omitted ------

For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic', so that the starting symbol of one SRS resource is located before or at the same position of the last symbol of the other SRS resource, including all configured hops and retuning time to or from the active bandwidth path.






(closed) First round
The issue was not yet discussed but is indeed important to fully define the collision rules.  We can discuss which TP is preferred from the ones submitted

Proposal 5-1.-1 for SRS for positioning with Tx hopping, the UE does not expect to be configured with overlapping SRS resources with Tx hopping
· The overlap is defined from the beginning of the first hop to the end of the last hop, including retuning time and time between hops. 

Companies are encouraged to comment on the proposal in the table below:

Proposal 5-1.1: 
	Company
	Comment

	vivo
	We are okay for the proposal, and the sub-bullet can be removed or put as note

	ZTE
	OK

	Qualcomm
	The subbulet seems to be needed. The word “overlapping” should clarify that it means “time-domain overlapping”

	Nokia/NSB
	OK. We have a minor suggestion on the second bullet: 
The overlap is defined from the beginning starting symbol of the first hop to the last symbol end of the last hop, including retuning time and time between hops.

	FL
	Offline consensus to endorse the TP in [2]. However the TP was not agreeable online. Considering the lack of time for discusssion, let’s try to close the issue next meeting. 

	
	

	
	

	
	



  
(closed) Support of SRS outside the BWP with a single hop
Summary of contributions
In [2], it is propose to clarify that the UE may hop outside the active BWP but only perform a single hop. From the FL perspective, it seems this is already supported in RAN1 specifications and RRC, since the number of hop can be 1. Hence a conclusion is proposed.
 
Company views are summarized in the table below:
	Company
	Proposal

	[2]
		Proposal 14: RAN1 to conclude that network may configure positioning SRS outside the active UL BWP without frequency hopping (number of hops equal to 1).


	
	



First round
 

Proposal 5.2-1: (for conclusion) The network may configure positioning SRS outside the active UL BWP without frequency hopping (number of hops equal to 1

Offline consensus: 
Proposal 5.2-1: (for conclusion) The network may configure positioning SRS outside the active UL BWP with tx hopping configured with the number of hops equal to 1. without frequency hopping (number of hops equal to 1) 

 

Companies are encouraged to comment on the proposal in the table below:

Proposal 5.2-1: 
	Company
	Comment

	vivo
	More clarification is needed for the motivation considering the single hop bandwidth will be smaller than 20M for FR1. So, why we need to do one hop outside the active UL BWP?
	Conclusion
For the positioning of redcap UEs, for the DL PRS reception and UL SRS transmission, the maximum hopping bandwidth for a single hop is 20MHz for FR1 and 100MHz with FR2.





	ZTE
	OK with the conclusion, the hop number can be configured to {1, ..., 6} which includes 1.

	Qualcomm
	We prefer NOT to call it “without frequency hopping”, but rather with “frequency hopping with number of hops equals to 1”

	Nokia/NSB
	Ok

	FL
	We have an offline consensus from Monday’s offline:

Offline consensus: 
Proposal 5.2-1: (for conclusion) The network may configure positioning SRS outside the active UL BWP with tx hopping configured with the number of hops equal to 1. without frequency hopping (number of hops equal to 1) 

Online conclusion:
Conclusion
The network may configure positioning SRS outside the active UL BWP with Tx hopping configured with the number of hops equal to 1.






(closed) Use of SRS UTW
Summary of contributions

  In[6] it is proposed to clarify that UTW and measurement gaps should not be configured at the same time for the UE. the proposal is to clarify that the UE should interpret such event as a misconfiguration.


Company views are summarized in the table below:
	Company
	Proposal

	[6]
	Proposal 3: A UE does not expect both to be configured with an UTW and a measurement gap simultaneously.


	
	



First round
 

Proposal 5.3-1: A UE does not expect both to be configured with an UTW and a measurement gap simultaneously.

Offline discussion (closed): 
Proposal 5.3-1: A UE does not expect both to be configured with an UTW and a measurement gap overlapping in time domain.simultaneously.


Companies are encouraged to comment on the proposal in the table below:

Proposal 5.3-1: 
	Company
	Comment

	Huawei, HiSilicon
	We support it. Otherwise, a new capability is needed.

	vivo
	OK

	ZTE
	The wording is not clear enough, a UE can be configured with both UTW and measurement gap as long as they do not overlap in time domain. We prefer the following change:
A UE does not expect both to be configured with an UTW and a measurement gap overlapping in time domain. simultaneously

	CATT
	OK

	Qualcomm
	UTW is about UE transmission. Measurement gap is about UE reception. Does the above proposal means that the UE is not expected to transmit SRS within a measurement gap?

	Nokia/NSB
	We don’t think the proposal is necessary. The configuration can be provided at the same time, but these would not be used at the same time. 

	FL
	Offline discussion (closed): 
Proposal 5.3-1: A UE does not expect both to be configured with an UTW and a measurement gap overlapping in time domain.simultaneously.





(closed) Availability of UTW to UL transmission when no UL SRS is transmitted
Summary of contributions
In [6] and [7] it is proposed to support UL transmissions in UTW when no SRS is transmitted.
 
Company views are summarized in the table below:
	Company
	Proposal

	[6]
	Proposal 4: UL signals or channels can be transmitted during the UL time window if SRS for positioning is not scheduled to be transmitted during the UL time window.


	[7]
	Proposal 1: Adopt the following TP in TS 38.214 to support the UE to transmit PUCCH or PUSCH if SRS for positioning is not scheduled during a UTW. The reason for the change is to enable transmission of UL channels in the UTW. The summary of change is introduction of a condition for transmission of UL channels in the UTW. The consequence if not approved is that the UE may not be able to transmit UL channels, interrupting communication frequently if UTW is configured.




First round
 We can first discuss the proposal and further discuss to the TP in case we have an agreement.

Proposal 5.4-1: UL signals or channels can be transmitted during the UL time window if SRS for positioning is not scheduled to be transmitted during the UL time window.
 
Companies are encouraged to comment on the proposal in the table below:

Proposal 5.4-1: 
	Company
	Comment

	InterDigital
	Support

	vivo
	It is more like enhancement, we prefer not to pursuing enhancement in the maintenance

	ZTE
	This proposal is not aligned with our previous agreement.

	Qualcomm
	Not really needed; we think it is an enhancement. 

	Nokia/NSB
	Our first preference is to not change the current spec. According to the proposal, the UE can transmit UL signals/channels, and it looks like it is up to the UE. The network needs a clear expectation. We may be okay with a revision. “The UE should transmit UL signals or channels within the UL time window if SRS frequency hopping for positioning is not configured to be transmitted within the UL time window.” 

	Ericsson
	Do not support

	FL
	Considering the lack of support, let’s close the issue.

	LGE
	There is no need to prohibit the other UL transmission if if SRS for positioning is not scheduled to be transmitted within the UTW. Hence we support this proposal. 


(closed) LMF requests for the SRS with hopping
Summary of contributions
In [6] it is proposed to details what the LMF may request in terms of Tx hoppoing parameters:
 
Company views are summarized in the table below:
	Company
	Proposal

	[6]
	Proposal 6: As part of the LMF request for SRS for positioning configuration, support the following to be included in the request:
· An indicator to request SRS with Tx hopping
· The amount of overlap between hops
· Total bandwidth across hops
· The existing field for bandwidth in the SRS for positioning LMF request can be re-used


	
	



First round
 Proposal 5.4-1: As part of the LMF request for SRS for positioning configuration, support the following to be included in the request:
-	An indicator to request SRS with Tx hopping
-	The amount of overlap between hops
-	Total bandwidth across hops
	The existing field for bandwidth in the SRS for positioning LMF request can be re-used
 
Companies are encouraged to comment on the proposal in the table below:

Proposal 5.4-1: 
	Company
	Comment

	Huawei, HiSilicon
	We believe there is no such change needed. Radio resource allocation details is up to RAN, and LMF could use the overall measurement BW to assist RAN allocate the resource based on conditions core network does not have access to.

	vivo
	We prefer only support the last sub-bullet.

	ZTE
	Not sure about the benefit and necessity on introducing amount of overlap between hops in the request.

	Nokia
	Support.

	Ericsson
	This is an optimization in our view. Ok with the last bullet, but it is not needed, as said above from Huawei’s comment. 


	LGE
	Seems not necessary. 

	FL
	Considering the lack of support and many comments on the lack of need, let’s close the issue.



(closed)CPP with redcap UEs
Summary of contributions
In [6] it is proposed to clarify that redcap positioning does not support carrier phase positioning.

Company views are summarized in the table below:
	Company
	Proposal

	[6]
	Proposal 5: CPP should not be combined with RedCap positioning.


	
	



First round
 Proposal 5.4-1: Proposal 5: CPP should not be combined with RedCap positioning. 

Companies are encouraged to comment on the proposals in the table below:

Proposal 5.4-1: 
	Company
	Comment

	Huawei, HiSilicon
	RedCap UE positioning could have non-frequency hopping feature, and it is not clear why it cannot be supported.

	CATT
	We don’t think such limitation is needed. CPP can be combined with RedCap UE positioning.

	Nokia/NSB
	We understand the intention as the CPP and RedCap positioning have been discussed separately. However, we are not sure if the CPP should be ruled out.

	LGE
	Based on the evaluation results during SI phase, our understanding is that liminted BW size without FH support is not enough for acheiving higher accuracy due to the lack of integer ambiguity resolution. Meanwhile, supporting RedCap CPP with FH may requires additional specification works which may not acceptable at this stage. From this perspective, we think it is pre-mature to support CPP combined with RedCap positioning.



TA command with different SCS  
Summary of contributions
In [9] the issue of potential misalignment of the expected time for using the received TA command when Tx hopping is operating.  Two options are proposed and associated TPs are provided. One option would be to specify which of the SCS configured for TA or for Tx hopping should be used to count the slots before using the new TA. Alternatively, the TA timeline should be instead postponed to the end of the Tx hopping resource. 


Company views are summarized in the table below:
	Company
	Proposal

	[9]
	
Proposal 2: For TA adjustment operation of UE configured with SRS for positioning frequency hopping, RAN1 supports:
· Alt 1:  The UE configured with SRS for positioning with frequency hopping is expected to determine the SCS for TA adjustment with including the SCS of SRS for positioning with frequency hopping. 
· Alt 2: If UE is indicated to apply an adjustment for the uplink transmission timing at a slot where SRS for positioning with frequency hopping is configured/indicated, the UE is expected to apply a corresponding adjustment for the uplink transmission timing at the slot after the slot in which last hop is configured.

Proposal 3: Support either Alt 1 or Alt 2 to resolve the ambiguity of the UE indicated TA adjustment when SRS for positioning with frequency hopping is configured: 


	
	



First round
Let’s first discuss the issue before proceeding to TP:

 Proposal 5.7-1: For TA adjustment operation of UE configured with SRS for positioning frequency hopping, RAN1 supports:
· Alt 1:  The UE configured with SRS for positioning with frequency hopping is expected to determine the SCS for TA adjustment with including the SCS of SRS for positioning with frequency hopping. 
· Alt 2: If UE is indicated to apply an adjustment for the uplink transmission timing at a slot where SRS for positioning with frequency hopping is configured/indicated, the UE is expected to apply a corresponding adjustment for the uplink transmission timing at the slot after the slot in which last hop is configured.

Companies are encouraged to comment on the proposals in the table below:

Proposal 5.7-1: 
	Company
	Comment

	Huawei, HiSilicon
	Do not support. No change to the TA mechanism at this stage.

	vivo
	We think the SCS of virtual BWP also belongs the “the SCSs of all configured UL BWPs for all uplink carriers in the TAG” in current specification

	ZTE
	Do not support.

	CATT
	We prefer not to pursue the TA enhancement in the maintenance phase.

	Qualcomm
	Similar view ith vivo actually, so we dont think a change is needed. 

	LGE
	After offline discussion, I realize that companies have different understanding of the current specification on how to determine TA timing/values. Therefore, we believe it is necessary to at least clarify the behavior of the UE on this issue.

As you can see 38.213, the minimum SCS for UL BWP is used for for TA adjustment timing determination. Our understanding is that the SCS configured for the SRS positioning with FH should be included for this rule. However, some company thinks that SCS for SRS positioning with FH should be excluded. Therefore, it is recommended to discuss and determine the appropriate UE behavior between the two interpretations and change the specification accordingly. Our preference is to take account the SCS of SRS positioning with FH as well as othe UL BWP; Alt 1 in the proposal. 

Meanwhile, Alt 2 can be another method to solve this ambuiguity problem. Additionally, it would be useful to prevent measurement performance degradation of the neighbor gNB. If TA is adjusted in a middle of SRS positioning with FH cycle, timing measurements of neighbor gNBs will be currupted since gNBs do not have prior information on TA adjustment of the serving cell. This issue can be solved by not applying TA adjustment in the middle of SRS positioning with FH cycle. Note that similar mechanism is already supported for the DMRS bundling for coverage enhacement. 

From LG’s perspective, our preference is Alt 2 that is useful not only for solving ambiguity of TA adjustment but also for guranteeing measurement accuracy. But we also ok with Alt 1 if Alt 2 is not acceptable. 

	[bookmark: _Hlk88755617]For a timing advance command received on uplink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant as described in clause 8.2A or 8.3, or a PUCCH with HARQ-ACK information in response to a successRAR as described in clause 8.2A, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where ,  is a time duration in msec of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration in msec of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214],  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits,  is the number of slots per subframe,  is the subframe duration of 1 msec, and , where  is provided by cellSpecificKoffset and  is provided by a Differential Koffset MAC CE command [11, TS 38.321]; otherwise, if not respectively provided,  or .  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and of all configured DL BWPs for the corresponding downlink carriers. For , the UE assumes  [6, TS 38.214]. Slot  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG.  is determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and for all configured initial UL BWPs provided by initialUplinkBWP. The uplink slot  is the last slot among uplink slot(s) overlapping with the slot(s) of PDSCH reception assuming , where the PDSCH provides the timing advance command and  is defined in [4, TS 38.211].









(closed) Transmit power for SRS with Tx hopping
Summary of contributions
In [10], the issue of the definition of the transmit occasion for the purpose of computing the transmit power is raised:

Company views are summarized in the table below:
	Company
	Proposal

	[6]
	[bookmark: _Toc159247842]The SRS transmit occasion for SRS with tx hopping includes all hops, and may span multiple slots
[bookmark: _Toc159247843]The power of the transmitted SRS with TX hopping is constant over all hops in a SRS transmission spanning multiple slots.
· [bookmark: _Toc159247844]For the purpose of power control, the UE determine the SRS transmission power for all the hops in the transmission using the first slot of the SRS transmission as the slot for the SRS transmission occasion. 


	
	



First round
 Proposal 5.8-1: For the definition of an SRS resource with Tx hopping transmission occasion and transmit power:
· The SRS transmit occasion for SRS with tx hopping includes all hops, and may span multiple slots
· The power of the transmitted SRS with TX hopping is constant over all hops in a SRS transmission spanning multiple slots
· For the purpose of power control, the UE determine the SRS transmission power for all the hops in the transmission using the first slot of the SRS transmission as the slot for the SRS transmission occasion. 
· 
Companies are encouraged to comment on the proposals in the table below:

Proposal 5.8-1: 
	Company
	Comment

	Huawei, HiSilicon
	We understand the intention of this proposal, but we believe in most cases, the transmission power change between SRS hops is not likely.

	vivo
	For the larger gap case, the transmission power may be changed.
But redefined the transmission occasion may be still unclear, considering the transmission power is calculated based on configured parameters (such as alpha, p0) and , and the configured parameters are the same, so that we propose only to add sentence as follows:
  is a downlink pathloss estimate in dB across all the hops of one SRS resource are the same.

	Agreement
The UE is expected to switch back to the active BWP when the time between two consecutive hops exceeds twice the switching time to/from the BWP. 
· Note: this is applicable when UTW is configured or not configured. 





	CATT
	We prefer the transmission power for different SRS hops should be the same. Only the last bullet in the proposal is needed.

	Qualcomm
	Similar view with Huawei. We dont really think it is a likely case, and we prefer to not optimize further. 

	Nokia/NSB
	An SRS resource for frequency hopping includes overall frequency hops. The transmission power should be the same across all hops as the power as all hops are within a single SRS resource. We are not sure if this clarification is necessary.

	FL
	From the received comments at the offline session, a majority of companies see no issue. Let’s close this topic. 






Online sessions
Tuesday session

TPs for endorsements:
Proposal: 
TP 2.2-1 for 38.211 in section 2.2.1 of R1- 2401636 is endorsed
Proposal: 
TP 2.4-2 for 38.211 in section 2.4.3 of R1- 2401636 is endorsed
Proposal: 
TP 2.6-1 for 38.214 in section 2.6.1 of R1- 2401636 is endorsed

Proposal: 
TP 5.1-1a for 38.214 in section 5.2.1 of R1- 2401636 is endorsed

Offline consensus: 
Proposal 5.2-1: (for conclusion) The network may configure positioning SRS outside the active UL BWP with tx hopping configured with the number of hops equal to 1. without frequency hopping (number of hops equal to 1) 

Offline discussion: 
Proposal 5.3-1: A UE does not expect both to be configured with an UTW and a measurement gap overlapping in time domain.simultaneously.

  
Thursday session

Proposal 4-1.-1 For a RedCap UE receiving nr-DL-PRS-RxHoppingTotalBandwidth in location information request, clarify with one of the following interpretations:
· Interpretation 1: For each DL-PRS resource, the RedCap UE hops to a bandwidth of min {the requested bandwidth in request location information, the configured DL-PRS bandwidth in provide assistance data}.
· Send an LS to RAN4 with this agreement
· Interpretation 2: A RedCap UE is requested to provide measurement result/location information for DL PRS Rx hopping with the requested total hop bandwidth, wherein the requested total bandwidth is measured by the UE within a DL PRS resource. 
· Note: if the configured bandwidth of a DL-PRS PFL is smaller than the requested bandwidth, the UE is not requested to report measurements for the DL PRS PFL.


Proposal 5.7-1: For TA adjustment operation of UE configured with SRS for positioning frequency hopping, RAN1 supports:
· Alt 1:  The UE configured with SRS for positioning with frequency hopping is expected to determine the SCS for TA adjustment with including the SCS of SRS for positioning with frequency hopping. 
· Alt 2: If UE is indicated to apply an adjustment for the uplink transmission timing at a slot where SRS for positioning with frequency hopping is configured/indicated, the UE is expected to apply a corresponding adjustment for the uplink transmission timing at the slot after the slot in which last hop is configured.

TPs for discussion:
Proposal: 
TP 2.1-1 for 38.211 in section 2.1.1 of R1- 2401637 is endorsed
Proposal: 
TP 2.9-1 for 38.214 in section 2.4.3 of R1- 2401637 is endorsed

Conclusion
 
TBD
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