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1. [bookmark: OLE_LINK1]Introduction
In RAN#98e meeting, the work items on positioning for RedCap UEs were approved [1]. As shown in the WID, the key research direction for RedCap UE positioning is frequency hopping for DL PRS and UL positioning SRS from RAN1’s perspective.
	· 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].


The basic enhancement of NR Rel-18 positioning has been finished from RAN1 perspective including the feature of SRS Tx hopping, and the initial versions of RAN1 specifications including TS 38.211, 38.212, 38.213, 38.214 and 38.215 have been approved in RAN#101 meeting.
In this contribution, we provide our views for some remaining issues on positioning for RedCap UEs.
2. Discussion
2.1. [bookmark: OLE_LINK9][bookmark: OLE_LINK8]SRS Tx hopping 
	[bookmark: OLE_LINK19]Agreement (RAN1#114)
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 (RAN1#114)
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 (RAN1#114bis)
For SRS Tx hopping, the configuration parameters values are:
· For the hop bandwidth common to all hops
· Configuration re-uses C_SRS
· The values of C_SRS in legacy SRS for positioning such that the maximum bandwidth is: 104 PRBs, 48 PRBs, 132 PRBs, 64 PRBs, for 15,30,60,120 KHz respectively when B_SRS equal 0. 
· For the starting RB of the first hop in time domain:
· Configuration re-uses the IE freqDomainShift
· The range is {0,268} RBs
· For the single overlap common to all hops for the SRS resource
· The value can be 0,1,2,4 RBs
· Note: This is a new IE 
· For the starting slot offset and starting symbol for the SRS resource with tx hopping (first hop in time)
· The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset
· Note: this is for the periodic [and semi-persistent] SRS
· Starting symbol: {0,1,2,…13} in symbol
· Starting slot reuses the SRS-PeriodicityAndOffset IE
· Starting symbol reuses the starting position startPosition in the IE resourceMapping
· The starting slot offset and symbol for each of the hops following the first hop in time, 
· FFS: The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset
· Note: this is for the periodic [and semi-persistent] SRS
· Starting symbol: {0,1,2,…13} in symbol 
· this is a new IE
· The number of consecutive symbols in a hop common to all hops
· Values are 1,2,4,8 and 12 symbols
· Configuration re-uses the IE nrofsymbols in resourcemapping
· The number of hops 
· Values are 2,3,4,5,6 
· This is a new IE 
Agreement (RAN1#114bis)
The working assumption is revised as follow:

Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:

a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where:
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).



The staircase pattern for SRS Tx hopping including a wrapped staircase pattern is specified by adding a new offset to the existing equation of frequency domain starting position. Moreover, according to our agreements, SRS for positioning with Tx hopping can be configured outside of the active UL BWP where the configuration may include SCS, CP size and bandwidth. There are two cases with regards to how to define :
(1) Alt 2 (i.e., ) can be applied if the goal is to occupy the configured bandwidth of “virtual BWP” as much as possible. With the configured bandwidth of the “virtual BWP” and the starting PRB of the first hop in time domain, introducing redundant RRC parameter can be avoided. However, as shown in Figure 1, this alternative requires that the starting PRB of the first hop in frequency domain is no larger than .
[image: ]
Figure 1: SRS Tx hopping to occupy the configured bandwidth as much as possible
(2) If  is new configured parameter for frequency hop index of the first hop in time domain instead of being calculated by an equation, gNB has the flexibility to assign various total SRS frequency hopping bandwidths (i.e., ) for different UEs. In this case, SRS resource(s) configured for Tx frequency hopping is not required to occupy the configured bandwidth of “virtual BWP” as much as possible. For example, as shown in Figure 2, even though the bandwidth of “virtual BWP” can accommodate at most 5 hops, a UE can still be configured with a 3-hop SRS resource and another 2-hop SRS resource to meet different positioning requirements. 
[image: ]
Figure 2: SRS Tx hopping with configured frequency hop index of the initial hop
In summary, both alternatives are feasible from our side, but Alt.2 does not need new higher layer parameter.
Proposal 1: Confirm the following working assumption with Alt.2.
	Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:

a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where:
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).



Moreover, we have the following TPs to align with RAN1’s agreements:
Proposal 2: Adopt TP#1 for TS 38.211 for SRS Tx hopping of RedCap UE
Reason for change: (1) There are two dimensions of index based on our agreements: hop index in frequency domain and hop index in time domain. Based on our agreements,  (i.e.,  in 38.211) is the SRS hop transmission counter in time domain instead of in frequency domain; (2) support Alt.2: 
Summary of change: Clarify that  in 38.211 is the SRS hop transmission counter in time domain 
Consequences if not approved: there is ambiguity in the spec.
Clause affected: 6.4.1.4.3 in 38.211
	TP#1
<Unrelated part 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 index counter in time domain.
-	 is the initial hop index
<Unrelated part omitted>



[bookmark: OLE_LINK15]Proposal 3: Adopt TP#2 for TS 38.214 for frequency hopping of RedCap UE
Reason for change: The agreed “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” was not captured in current spec.
Summary of change: Capture the following agreement in the spec.
Consequences if not approved: Without any clarifications, UE may be configured with a hop across slot boundary.
Clause affected: 6.2.1.4.1 in 38.214

	TP#2
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, the UE does not expect to be configured for any hop across slot boundaries
The reduced capability UE may be configured, via [higher layer parameter], 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 that is partially overlapped with the time window. 
If the SRS symbol(s), including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH including the switching time or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.



2.2. [bookmark: OLE_LINK5]Collision rules for UL frequency hopping
2.2.1 New collision rules
	Agreement (RAN1#114bis)
The agreement below is updated by removing the bracket on “or outside” and adding one note.
 
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.
Note: UE is not expected to be configured with a SRS for positioning hopping cycle partially overlapping with UTW.
Agreement (RAN1#114bis)
For the collision rules of the SRS with Tx hopping (option2)
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· FFS: timeline for determination of colliding channels/signals
· FFS: collisions with MIMO SRS


The above option 2 (i.e., new collision rule) is still unclear and unspecified in the current specifications. In Rel-17 38.214 for UE in RRC connected state, there are some rules defined for the collision between SRS and SRS/PUCCH/PUSCH. The corresponding texts are abstracted in the below box.
	TS 38.214:
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 on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
[bookmark: _Hlk498636457]...
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). 
…
[bookmark: _Hlk523498144]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. 
...
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. 


For Redcap UE with SRS Tx hopping, if the SRS hop is within the active BWP as the same as the BWP for data, the above dropping rule can be completely reused. Otherwise, if the SRS hop is outside the active BWP, we think the rule defined in Rel-17 for RRC_INACTICE state outside initial BWP can be reused, i.e. SRS is lower priority.
[bookmark: OLE_LINK17]Proposal 4: For RedCap UEs positioning transmitting the positioning SRS with frequency hopping, regarding the collisions between other UL signals/channels including MIMO SRS and the positioning SRS with frequency hopping, 
· If the positioning SRS hop is within the active BWP, the existing dropping rule for RRC_CONNECTED state is reused.
· If the positioning SRS hop is outside the active BWP, Rel-17 defined rule for SRS outside initial BWP in RRC_INACTIVE state is reused, i.e. SRS has low priority.

· TP for the case when UE determines SRS with Tx hopping is to be dropped
According to RAN1’s agreement, if the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
In the current spec wording, switching time is counted twice. For example, as shown in Figure 3, UE only needs to drop a few symbols in Hop 0. But based on current endorsed CR, a UE has to drop both symbols in Hop 0 and Hop 1 where the switching time of Hop 1 collides with the switching time of data.
[image: ]
Figure 3: Collision between SRS for Tx hopping and PUSCH/PUCCH
Proposal 5: Adopt TP#3 for TS 38.214 for collision rules of SRS Tx hopping
Reason for change: (1) Replace “PUSCH or PUCCH” with “other UL signals” to include the case when MIMO SRS and SRS for hopping have collision. (2) Based on RAN’s agreement, if the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped. However, in the current spec wording, switching time is counted twice. (3) If the SRS hop is outside the active BWP, the rule defined in Rel-17 for RRC_INACTICE state outside initial BWP can be reused, i.e. SRS is lower priority.
Summary of change: (1) Replace “PUSCH or PUCCH” with “other UL signals”; (2) delete “including the switching time to or from the active bandwidth part” following “collides with PUSCH or PUCCH”; (3) add the collision case when the SRS hop is outside the active BWP
Consequences if not approved: The SRS symbols even without collision with data may be dropped. 
Clause affected: 6.2.1.4.1 in 38.214
	TP#3
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
If the SRS symbol(s), including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with other UL signals PUSCH or PUCCH including the switching time to or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped. If the positioning SRS symbol(s) is outside the active BWP, including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with other UL signals, the UE determines the SRS to be dropped on the colliding symbol(s).



· Timeline for determination of colliding channels/signals
As shown in Figure 4, SRS symbol may be dropped when it collides with PUSCH or PUCCH (including the switching time). 
[image: ]
Figure 4: Collision between SRS for Tx hopping and other UL signals/channels
However, unlike the scheduling of DL where the DCI and scheduled channels/signals may be adjacent, UE PUSCH preparation time and UE PDSCH processing procedure time for ACK/NACK are introduced for the scheduling of UL. We prefer not to discuss any enhancement for the timeline of collision determination during maintenance phase and leave it up to implementation.
Proposal 6: Do not further introduce timeline for determination of colliding channels/signals.

2.2.2 UTW
	Agreement (RAN1#114)
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
Agreement (RAN1#114bis)
With regards to the configuration of the UTW:
· the window parameters for periodicity and starting slot offset have the same candidate values as the periodicity and starting slot offset parameters for the SRS for positioning in the IE PeriodicityAndOffset 
· the duration of the window in slot is {1,2,4,6} slots
Agreement (RAN1#114bis)
Omitted
Note: UE is not expected to be configured with a SRS for positioning hopping cycle partially overlapping with UTW.
Agreement (RAN1#114)
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



Proposal 7: Adopt TP#4 for TS 38.214 for frequency hopping of RedCap UE
Reason for change: [cycle] is put within square brackets in the spec, but based on RAN1’s agreements, it is clear that one cycle contains all hops and UE is not expected to be configured with a SRS for positioning hopping cycle partially overlapping with UTW. 
Summary of change: remove the square brackets of [cycle]
Consequences if not approved: unstable spec
Clause affected: 6.2.1.4.1 in 38.214
	TP#4
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. 
The reduced capability UE may be configured, via [higher layer parameter], 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 that is partially overlapped with the time window. 
If the SRS symbol(s), including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH including the switching time to or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.



2.3. Measurement and report for UL hopping
	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 a each 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


In some cases, one or more hops may be dropped (e.g., because of collision with some other higher priority signals). For these cases, a combination of hop IDs (e.g., {{1}, {1,2}, {1,2,3}}) should be attached in a measurement result to indicate LMF on which hop(s) the measurement result is/are based. If the positioning requirement cannot be satisfied by the measurement results based on all hops, LMF can request a larger total bandwidth for SRS transmission.
Proposal 8: For UL SRS Tx hopping, support TRP to report either a single-hop or multi-hop measurement
· The measurement report includes how many and which hops are used.

2.4. Measurement Configuration and Report for DL
In RAN1#113 meeting, an agreement in RAN1#112bis-e was updated as the following.
	Agreement (Updated on RAN1#113, RAN1#112bis-e)
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 a each measurement is associated with one received hop
· FFS: indication of how many received hops / which received hops where used in the measurement report.
· Note: no new measurement definition is introduced in RAN1
· FFS: conditions when the above measurements are reported, and whether the above measurements can be reported together
Agreement (RAN1#114bis)
For DL PRS Rx hopping, support the LMF to include an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling. 
The location information request can also optionally include the total bandwidth of all hops.


As shown in above agreements, a measurement based on either single or multiple received hops can be reported to LMF. For measurement report, the UE has to inform LMF whether single received hop or multiple received hops are used for the measurement result. Then, LMF can know if the PRS assistance data and PRS location measurement request is suitable, if not, an update may be needed. For example, total 100MHz PRS measurement are requested by LMF for a RedCap UE, if the UE is only able to measure a single-hop sometimes, e.g. for power saving or due to collisions, it is better to report the hop information along with the measurement result. 
Proposal 9: For DL Rx hopping, the measurement report from UE indicates which of a single-hop or multi-hop measurement is being reported.

2.5. Editorial TPs
Proposal 10: Support the following editorial TP for TS 38.211:
	[bookmark: _Toc29230348][bookmark: _Toc45107446][bookmark: _Toc146795038][bookmark: _Toc36026607][bookmark: _Toc51774115][bookmark: _Toc19796472][bookmark: _Toc26459698]6.4.1.4.1	SRS resource
An SRS resource is configured by the SRS-Resource IE or the SRS-PosResource IE and consists of
-	 antenna ports , where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports if configured, otherwise , and  when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet not set to 'nonCodebook', or determined according to [6, TS 38.214] when the SRS resource is in a SRS resource set with higher-layer parameter usage in SRS-ResourceSet set to 'nonCodebook'
-	, the number of hops for SRS Tx hopping given by the higher layer parameter SRShoppingNrofHops if configured, otherwise .
-	 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping. If ,  is the number of consecutive OFDM symbol per hops.
[bookmark: _Hlk20397759]-	, the starting position in the time domain given by  where the offset  counts symbols backwards from the end of the slot and is given by the field startPosition contained in the higher layer parameter resourceMapping and . If   is the starting position of each hop in the time domain, determined by the field startPosition for each SRS transmission hop.
-	, the frequency-domain starting position of the sounding reference signal
<Unrelated part omitted>
6.4.1.4.3	Mapping to physical resources
Throughout this clause, when the higher layer parameter SRShoppingNrofHops is provided for SRS-PosResource, the sounding reference signal sequence definitions applies to a given hop.  
<Unrelated part omitted>



3. Conclusion
In this contribution, we provide our views on the remaining issues of frequency hopping for Rel-18 Redcap UE positioning. The detailed proposals or text proposals can be found in section 2.
Proposal 1: Confirm the following working assumption with Alt.2.
	Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:

a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where:
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).


Proposal 2: Adopt TP#1 for TS 38.211 for SRS Tx hopping of RedCap UE
Proposal 3: Adopt TP#2 for TS 38.214 for frequency hopping of RedCap UE
Proposal 4: 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, 
· If the SRS hop is within the active BWP, the existing dropping rule for RRC_CONNECTED state is reused.
· If the SRS hop is outside the active BWP, Rel-17 defined rule for SRS outside initial BWP in RRC_INACTIVE state is reused, i.e. SRS has low priority.
Proposal 5: Adopt TP#3 for TS 38.214 for collision rules of SRS Tx hopping
Proposal 6: Do not further introduce timeline for determination of colliding channels/signals.
Proposal 7: Adopt TP#4 for TS 38.214 for frequency hopping of RedCap UE
Proposal 8: For UL SRS Tx hopping, support TRP to report either a single-hop or multi-hop measurement
· The measurement report includes how many and which hops are used.
Proposal 9: For DL Rx hopping, the measurement report from UE indicates which of a single-hop or multi-hop measurement is being reported.

4. Reference
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