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1 Introduction
In RAN1#114, the following agreements were made with regards to this objective: 

	Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.

Agreement
For the SRS Tx hopping, both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit within one slot are supported.
· FFS: determination of the starting symbol position for each hop
· FFS: duration of each hop

Agreement
the RAN1#113 agreement is amended as follow
	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 [or outside] 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.




Agreement
SRS for positioning with Tx hopping can be configured outside of the active UL BWP
· The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP size and bandwidth different from the UL active BWP

Agreement
For SRS Tx hopping, the configuration includes:
· a hop bandwidth common to all hops
· FFS: possible values
· a single overlap value can be configured for all hops for the SRS resource
· FFS: possible values 
· The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
· FFS: possible values  
· the starting slot offset and symbol for each of the hops following the first hop, 
· Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource configuration signaling indicates the starting slot offset and starting symbol for the hops following the first hop
· FFS: possible values 
· The number of consecutive symbols in a hop common to all hops
· FFS: possible values 
· The number of hops 
· FFS: possible values 
· UE does not expect to be configured for any hops across slot boundaries, i.e.the starting position + duration of a hop cannot exceed a slot duration
· FFS: whether/how special handling for the last hop overlap

Agreement
The UL time window for UL SRS for positioning with Tx hopping can be configured to be periodic with configurable starting SFN, slot and symbol number, periodicity, duration
· FFS values for starting SFN, slot and symbol number, periodicity and duration




In this paper, we provide our proposals related to the remaining details of PRS and SRS frequency hopping for Redcap devices. 
2 DL PRS Frequency Hopping
4.1 Explicit Location Request in the RequestLocationInformation
An LMF should be able to request a UE to perform measurements based on PRS Frequency hopping, for the following reasons:
· The responseTime is expected to be different, and the LMF and UE should be aligned into what is expected with regards to the measurement period for the UE
· Requirement-wise, when the UE has reported it supports the feature of PRS Frequency hopping, and the LMF requests for such a measurement, the UE is expected to report back measurements based on receiving multiple hops of the DL PRS.
Observation 1: For any new feature that has been introduced until now after Rel-16 (Rel-17 and Rel-18) , an explicit request in the RequestLocationInformation is also included
· E.g., LOS/NLOS reporting, additional path reporting, lower beam sweeping factor, single sample processing, multiple measurement instances in a single report, path-RSRP measurements, RxTEG reporting, new timing granularity, joint measurements across aggregated resources, RSCP/RSCPD measurement report request, etc

Proposal 1:  Support an LMF to include an explicit request in the Location Request Signaling for a device to perform and report measurements according to DL PRS Rx frequency hopping.

Proposal 2: In the explicit request from the LMF, the following information can also be included: 
· Requested number of hops 
· Requested Overlap size 
· Requested total bandwidth across all hops 
4.2 MG-based DL-PRS Frequency Hopping
In RAN1 #113 meeting, the following was agreed with regards to the MG-based PRS frequency hopping:
	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.



With regards to PRS Rx hopping, we believe that it is important for RAN1 to clearly agree on a agreement similar to the one that RAN1 reached last meeting with regards to UL frequecn hopping. 

Proposal 3: For DL-PRS Rx frequency hopping, support performing Rx hopping with overlapping tones and non-overlapping tones.
· RAN1 assumes that no additional UE requirements shall be specified for the case of Rx hopping with non-overlapping tones; e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.
· Send an LS to RAN4 with the above agreement
4.3 Measurement Reporting Enhancements
With regards to the measurement reporting enhancements, the following was agreed last meeting:
	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



We believe there is no need for an additional indication from the UE on which hops or how many hops have been measured. A UE can always use the quality metric and adjust the ReportingGranularityfactor accordingly. 

Proposal 4: Do not support an additional indication of how many received hops / which received hops where used in the measurement report.
· Note: A UE may, up to UE implementation, to use the quality metric and the ReportingGranularityfactor to inform the LMF that a more accurate measurement is being reported. 

With regards to the FFS related to the conditions under which the measurements based on hoping are reported, we think that there is no need to specify specific conditions in RAN1 specifications. 

Proposal 5:  For DL Rx hopping,
· A UE may report either a measurement based on receiving multiple hops, or the measurement based on single hop.
·  Introduce a signaling that indicated whether a “measurement based on receiving multiple hops” or “measurement based on single hop” is being reported
· Up to RAN4 to define any conditions on when the measurements are reported, what/if accuracy requirements are needed to be specified if there collisions or hops are being dropped. 
4.4 UE capability for DL PRS Hopping
With regards to the main UE capability of DL PRS hopping, the following is proposed:
Proposal 6:  For the main per-band FG on DL PRS Rx hopping, we propose the following components:  
· PRS BW per hop which is supported and reported by UE
· Maximum number of PRS hops of a PRS resource within a single MG instance
· Minimum amount of frequency domain overlap(s) between hops 
· RF Rx retune time between consecutive hops
· Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz for each PFL
· Max number of DL PRS resources that UE can process in a slot for a PFL
3 SRS for Positioning Frequency Hopping
3.1 Time-domain resource type for SRS for Positioning with hopping
There is no agreement related to the resource Type of the SRS resource for positioning configured with hopping. We don’t think there is a problem to support all three types, as follows: 
Proposal 7: The Time domain behaviour of an SRS resource for positioning with frequency hopping     is indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission.
· For aperiodic SRS, the slot-offset indicated by the slotoffset corresponds to the slot offset of the first hop
3.2 Frequency Hopping pattern
The following agreement was achieved in RAN1 #113 and #114 with regards to the hopping pattern: 
	Agreement
For the SRS Tx hopping pattern configuration support at least the staircase pattern, including a wrapped staircase pattern.
· Support configuring the starting PRB of the first hop
· FFS: details of signalling of PRB overlap across consecutive hops and bandwidth of each hop

Agreement
For SRS Tx hopping, the configuration includes:
· a hop bandwidth common to all hops
· FFS: possible values
· a single overlap value can be configured for all hops for the SRS resource
· FFS: possible values 
· The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
· FFS: possible values  
· the starting slot offset and symbol for each of the hops following the first hop, 
· Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource configuration signaling indicates the starting slot offset and starting symbol for the hops following the first hop
· FFS: possible values 
· The number of consecutive symbols in a hop common to all hops
· FFS: possible values 
· The number of hops 
· FFS: possible values 
· UE does not expect to be configured for any hops across slot boundaries, i.e.the starting position + duration of a hop cannot exceed a slot duration
· FFS: whether/how special handling for the last hop overlap



Proposal 8:  For SRS Tx hopping, the configuration includes:
	Parameter
	Values

	a hop bandwidth common to all hops
	For 15 KHz: 
· {4,8,12,16,20,24,28,32,36,40,48,52,56,60,64,72,76,80,88,96,104} PRBs
For 30 KHz: 
· {4,8,12,16,20,24,28,32,36,40,48} PRBs
For 60 KHz: 
· {4,8,12,16,20,24} PRBs for FR1
· {4,8,12,16,20,24,28,32,36,40,48,52,56,60,64,72,76,80,88,96,104,112,120,128,132} PRBs for FR2
For 120 KHz: 
· {4,8,12,16,20,24,28,32,36,40,48,52,56,60,64} PRBs

	a single overlap value can be configured for all hops for the SRS resource
	{1,[2,4]} PRBs

	The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
	Same with legacy SRS-PosResource for periodic, semi-persistent, aperiodic resources


	the starting slot offset and symbol for each of the hops following the first hop
	Same with legacy SRS-PosResource for periodic, semi-persistent, aperiodic resources

	The number of consecutive symbols in a hop common to all hops
	Same with legacy nrofSymbols of SRS-PosResource (i.e., 1,2,4,8,12 symbols)

	The number of hops in the staircase or wrapped staircare pattern
	New IE with values: ={2,3,4,5,8,10}

	Starting PRB of the first hop domain starting position
	Same with legacy freqDomainShift IE (0..268) with a reference point determined same with legacy

	Hop index of the first hop in the staircase or wrapped staircare pattern
	
New IE with values  {1,2, maxNumberHops}
· The hops are indexed in ascending sequence according to increasing frequency index. 
· The hop index of the i-th hop ( is given by 






3.3 UL Time window for SRS frequency hopping
With regards to the UL Time window for SRS frequency hopping, the following was agreed:
	Agreement
the RAN1#113 agreement is amended as follow
	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 [or outside] 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.




Agreement
The UL time window for UL SRS for positioning with Tx hopping can be configured to be periodic with configurable starting SFN, slot and symbol number, periodicity, duration
· FFS values for starting SFN, slot and symbol number, periodicity and duration



With regards to the UL Time window for SRS frequency hopping, we propose the following 
Proposal 9: For to the UL time window for SRS frequency hopping, 
· With regards to the configuration of the window:
· is part of a BWP configuration
· it includes a periodicity in slots and the offset of the starting slot with respect to SFN #0 slot #0 of the serving cell where the UL time window is configured with the same values as those in SRS-PeriodicityAndOffset IE,
· The duration within a slot is equal to the nrofSymbols IE of the SRS-PosREsource (i.e., 1,2,4,8,12 symbols)
· The start positioning is equal to the start startPosition IE of the SRS-PosREsource (0-13 symbols)
· A length in consecutive slots which includes at least {1,2,3,4,5} slots
· With regards to the brackets “[or outside]” remove the text, i.e. Option 2 applies without UL time window configuration. 

3.4 Collision Rules for SRS Frequency hopping
With regards to the SRS for positioning collision rules with other channels we make the following notes:
First, there are several collisions that are treated as “Errors” from specification perspective: 
· For operation in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'periodic'.
· For operation in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
· For operations in the same carrier, the UE is not expected to be configured on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as 'periodic'.
· For operations in the same carrier, the UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as 'semi-persistent' or 'aperiodic'.
Second, there are clauses related to simultaneous transmissions for CA operations, which however are not applicable to redcap devices:
· For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resource configured by SRS-PosResource on different CCs, subject to UE's capability
· For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resource configured by SRS-PosResource and SRS-Resource on different CCs, subject to UE's capability.
· In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be indicated with a SRS transmission from a carrier and to be configured or scheduled with a PUSCH/UL DM-RS/UL PT-RS/PUCCH transmission from a different carrier in the same symbol.
· In case of intra-band contiguous carrier aggregation, or in inter-band CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, or in case of intra-band non-contiguous CA band combination if the UE is not configured with higher layer parameter intraBandNC-PRACH-simulTx-r17, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier. 
· In case of intra-band contiguous carrier aggregation, or in inter-band CA band combination if simultaneous SRS and MsgA transmissions are not supported by UE, the UE shall not transmit simultaneously SRS resource(s) from a carrier and MsgA from a different carrier.
[bookmark: _Hlk523498144]Then, the following collisions rules are between multiple SRS resources of different resource Type: 
· 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) 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) are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted. 
Furthermore, the following collisions rule is between an SRS for positioning and a PUSCH: 
· For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
Finally, the following collisions rule is between an SRS for positioning and a PUCCH: 
· [bookmark: _Hlk498636457][bookmark: _Hlk498636712]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). 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. 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 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). 
From the above, we believe that there is no need of additional collision rules to be added; only to clarify that, for the determination of whether a collision occurs or not, the retune time should be taken into account. 
Proposal 10: With regards to the collisions between SRS for Positioning with frequency hopping and other channels, 
· the already specified collision rules between the UL SRS with frequency hopping and other UL channels (PUSCH, PUCCH, SRS) are applicable, by incorporating in the length of the occupied symbols from the SRS the retune time before and after each hop. 
· Note: If the time between hop exceed the sum of the retuning time to and from the active BWP, the UE switches back to the active BWP and transmits the UL channel / signals.
3.5 LMF to serving gNB Requested SRS Transmission Characteristics
An LMF coud request from the serving gNB to configure SRS for positioning with specific SRS transmission characteristics using the “Requested SRS Transmission CharacteristicsThis IE”. Specifically, it can request the following: Periodicity, total bandwidth, resource Type, spatial relation information, SSB information, number of SRS resources per set, pathloss reference information, etc. 

An LMF should be able to request from the serving gNB to request specific SRS frequency hopping parameters, including the number of symbols per hop, the amount of overlap between 2 consecutive hops, hopping bandwidth of each hop.

Proposal 11: An LMF should be able to request, using the “Requested SRS Transmission Characteristics IE”, that a “SRS frequency hopping” needs to be considered. 

Proposal 12: An LMF should be able to request, using the “Requested SRS Transmission Characteristics IE”, specific SRS frequency hopping parameters, including the number of symbols per hop, the amount of overlap between 2 consecutive hops, hopping bandwidth of each hop.

4 Conclusions
Overall, we make the following observations and proposals:
Observation 1: For any new feature that has been introduced until now after Rel-16 (Rel-17 and Rel-18) , an explicit request in the RequestLocationInformation is also included
· E.g., LOS/NLOS reporting, additional path reporting, lower beam sweeping factor, single sample processing, multiple measurement instances in a single report, path-RSRP measurements, RxTEG reporting, new timing granularity, joint measurements across aggregated resources, RSCP/RSCPD measurement report request, etc

Proposal 1:  Support an LMF to include an explicit request in the Location Request Signaling for a device to perform and report measurements according to DL PRS Rx frequency hopping.

Proposal 2: In the explicit request from the LMF, the following information can also be included: 
· Requested number of hops 
· Requested Overlap size 
· Requested total bandwidth across all hops 

Proposal 3: For DL-PRS Rx frequency hopping, support performing Rx hopping with overlapping tones and non-overlapping tones.
· RAN1 assumes that no additional UE requirements shall be specified for the case of Rx hopping with non-overlapping tones; e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.
· Send an LS to RAN4 with the above agreement

Proposal 4: Do not support an additional indication of how many received hops / which received hops where used in the measurement report.
· Note: A UE may, up to UE implementation, to use the quality metric and the ReportingGranularityfactor to inform the LMF that a more accurate measurement is being reported. 

Proposal 5:  For DL Rx hopping,
· A UE may report either a measurement based on receiving multiple hops, or the measurement based on single hop.
·  Introduce a signaling that indicated whether a “measurement based on receiving multiple hops” or “measurement based on single hop” is being reported
· Up to RAN4 to define any conditions on when the measurements are reported, what/if accuracy requirements are needed to be specified if there collisions or hops are being dropped. 

Proposal 6:  For the main per-band FG on DL PRS Rx hopping, we propose the following components:  
· PRS BW per hop which is supported and reported by UE
· Maximum number of PRS hops of a PRS resource within a single MG instance
· Minimum amount of frequency domain overlap(s) between hops 
· RF Rx retune time between consecutive hops
· Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz for each PFL
· Max number of DL PRS resources that UE can process in a slot for a PFL

Proposal 7: The Time domain behaviour of an SRS resource for positioning with frequency hopping     is indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission.
· For aperiodic SRS, the slot-offset indicated by the slotoffset corresponds to the slot offset of the first hop

Proposal 8:  For SRS Tx hopping, the configuration includes:
	Parameter
	Values

	a hop bandwidth common to all hops
	For 15 KHz: 
· {4,8,12,16,20,24,28,32,36,40,48,52,56,60,64,72,76,80,88,96,104} PRBs
For 30 KHz: 
· {4,8,12,16,20,24,28,32,36,40,48} PRBs
For 60 KHz: 
· {4,8,12,16,20,24} PRBs for FR1
· {4,8,12,16,20,24,28,32,36,40,48,52,56,60,64,72,76,80,88,96,104,112,120,128,132} PRBs for FR2
For 120 KHz: 
· {4,8,12,16,20,24,28,32,36,40,48,52,56,60,64} PRBs

	a single overlap value can be configured for all hops for the SRS resource
	{1,[2,4]} PRBs

	The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)
	Same with legacy SRS-PosResource for periodic, semi-persistent, aperiodic resources


	the starting slot offset and symbol for each of the hops following the first hop
	Same with legacy SRS-PosResource for periodic, semi-persistent, aperiodic resources

	The number of consecutive symbols in a hop common to all hops
	Same with legacy nrofSymbols of SRS-PosResource (i.e., 1,2,4,8,12 symbols)

	The number of hops in the staircase or wrapped staircare pattern
	New IE with values: ={2,3,4,5,8,10}

	Starting PRB of the first hop domain starting position
	Same with legacy freqDomainShift IE (0..268) with a reference point determined same with legacy

	Hop index of the first hop in the staircase or wrapped staircare pattern
	
New IE with values  {1,2, maxNumberHops}
· The hops are indexed in ascending sequence according to increasing frequency index. 
· The hop index of the i-th hop ( is given by 






Proposal 9: For to the UL time window for SRS frequency hopping, 
· With regards to the configuration of the window:
· is part of a BWP configuration
· it includes a periodicity in slots and the offset of the starting slot with respect to SFN #0 slot #0 of the serving cell where the UL time window is configured with the same values as those in SRS-PeriodicityAndOffset IE,
· The duration within a slot is equal to the nrofSymbols IE of the SRS-PosREsource (i.e., 1,2,4,8,12 symbols)
· The start positioning is equal to the start startPosition IE of the SRS-PosREsource (0-13 symbols)
· A length in consecutive slots which includes at least {1,2,3,4,5} slots
· With regards to the brackets “[or outside]” remove the text, i.e. Option 2 applies without UL time window configuration. 

Proposal 10: With regards to the collisions between SRS for Positioning with frequency hopping and other channels, 
· the already specified collision rules between the UL SRS with frequency hopping and other UL channels (PUSCH, PUCCH, SRS) are applicable, by incorporating in the length of the occupied symbols from the SRS the retune time before and after each hop. 
· Note: If the time between hop exceed the sum of the retuning time to and from the active BWP, the UE switches back to the active BWP and transmits the UL channel / signals.

Proposal 11: An LMF should be able to request, using the “Requested SRS Transmission Characteristics IE”, that a “SRS frequency hopping” needs to be considered. 

Proposal 12: An LMF should be able to request, using the “Requested SRS Transmission Characteristics IE”, specific SRS frequency hopping parameters, including the number of symbols per hop, the amount of overlap between 2 consecutive hops, hopping bandwidth of each hop.
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Agreement   PRS Rx frequency hopping for RRC_INACTIVE state  and  for RRC_I DL E state is supported for a RedCap UE.     Agreement   For the SRS Tx  hopping,   both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit  within one slot are supported.      FFS: determination of the starting symbol position for each hop      F FS: duration of each hop     Agreement   the RAN1#113 agreement is amended as  follow  

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 ex pected to [ ]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  [ or outside ]   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.    

  Agreement   SRS for positioning with Tx hopping can be configured outside of the active UL BWP   -   The configuration may include SCS, CP size and bandwidth (position and size), which can use a SCS, CP  size and bandwidth different from the UL active BWP     Agreement   For SRS Tx hopping, the configuration includes:      a hop bandwidth common to all hops   o   FFS: pos sible values      a single overlap value can be configured for all hops for the SRS resource   o   FFS: possible values        The starting slot offset and starting symbol for the SRS resource with tx hopping (first hop)   o   FFS: possible values          the starting slot offset and symbol for each of the hops following the first hop,    o   Note Up to ran2 to design signaling of the starting position for each hop, i.e. how the SRS resource  configuration signaling indicates the starting slot offset and starting  symbol for the hops following  the first hop   o   FFS: possible values        The number of consecutive symbols in a hop common to all hops  

