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Introduction
This contribution presents our views on the remaining works on UL SRS Tx frequency hopping, UE capability and other aspects.

Discussion on SRS Tx frequency hopping
General
During RAN1#114, for SRS frequency hopping mechanism, extensive discussion focused on several key issues including the SRS configuration enhancements, collision rules, etc., and some progress has been made [1]. 
However, to make SRS Tx frequency hopping work for RedCap UEs, there are two remaining issues that should be handled in this meeting. 
1) Considerations on the pos-SRS configuration to achieve Tx frequency hopping for the wrapped staircase pattern
2) Collision issue between SRS and other UL&DL signals/channels

Configuration enhancement for SRS Tx hopping
During RAN1#112 meeting, it was agreed that a configuration separated from the existing BWP configuration could be used to enable the positioning frequency hopping for RedCap UEs. Further, during RAN1#113 and RAN1#114, it was widely accepted that some enhancements should be made for pos-SRS configuration to enable intra-SRS resource frequency hopping for RedCap UEs. Some related progress is excerpted as follows.
	RAN1#113 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



	RAN1#114 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



	RAN1#114 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



pos-SRS configuration for a typical staircase pattern
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[bookmark: _Ref130480164]Figure 2.2- 1 Illustration of a typical staircase pattern 
(The starting PRB of 1st hop is at the lowest frequency for the pos-SRS resource)

Considering a typical staircase pattern where the starting PRB of the first hop corresponds to the lowest/highest frequency position for the pos-SRS resource, we think the agreed configuration parameters are sufficient, which can be categorized as follows.
Frequency domain related parameters (common to all hops for the SRS resource)
· Hop bandwidth: Indicates the SRS bandwidth for each hop. Exemplary values could be 5MHz, 20MHz, etc.
· Overlap value: Indicates the bandwidth of the overlap parts for two consecutive hops, which can be represented by the number of PRBs, e.g., 1, 2, 4 PRBs.
Time domain related parameters
· [bookmark: _Hlk145492703]Starting slot offset and starting symbol of the 1st hop: Indicates the starting symbol of the pos-SRS resource for the first hop for the SRS resource.
· Starting slot offset and symbol for each of the hops following the 1st hop: Indicates the starting symbol of the pos-SRS resource for the hops except for the first hop. Specific configuration would be discussed and determined by RAN2.
· Number of consecutive symbols in a hop (common to all hops): We think nrofSymbols can be reused in this case. Additionally, based on the evaluation during SI phase, the positioning accuracy can meet the requirement with at least 3 consecutive hops [2]. In this regard, a small number of consecutive symbols for each hop is desirable. For example, when the time duration excesses 4 (e.g., 8 or 12) symbols, it would take more than 2 UL slots to complete the 3 consecutive hops, even with the smallest switching time (i.e., 70us) [3], which may have a large impact on communication. 
Number of hops: The number of hops for the SRS resource. Exemplary values could be 2,3,4,5, 6. The value 6 aims to sound the entire 100MHz with a per hop BW slightly less than 20MHz, e.g. 48 RBs with 30kHz SCS only corresponds to 17.28MHz

Proposal 1: For the pos-SRS configuration to achieve a staircase pattern, at least the values for the following agreed parameters are needed:
Frequency domain related parameters (common to all hops for the SRS resource)
· Hop bandwidth (C_SRS can be reused) based on the number of RBs allowed for the existing SRS BW configuration according to Table 6.4.1.4.3-1
· 48 RBs for 30kHz with 20MHz
· Overlap value: 1, 2, 4 PRB(s).
Time domain related parameters
· Number of consecutive symbols in a hop (nrofSymbols can be reused): 1, 2, 4 symbol(s)
· Number of hops: 2, 3, 4, 5, 6

pos-SRS configuration for a wrapped staircase pattern
[bookmark: _Hlk141094384]How to implement the staircase pattern is still missing, for which the starting PRB of the first hop is neither at the lowest nor the highest frequency position for the pos-SRS resource. Note that there could be an ambiguity issue if the pattern is only defined based on the previously agreed parameters: where (which hop) to wrap and where (the starting PRB) to start after the wrapping. To solve this problem, we think an indication of the lowest or/and the highest frequency for the pos-SRS resource is needed to confine the lower/upper boundary and further uniquely define the hopping pattern.
As is shown in Figure 2.2- 2, with the existing parameters presented in Section 2.2.1, the RedCap UE still has no idea which hop to wrap and the starting PRB after the wrapping operation is also unknown. Specifically, we provide an illustrative example where the lower frequency bound is indicated by the network, then the hopping pattern can be determined as follows:
1) With the indicated lower frequency bound, the highest frequency can be determined/calculated with the help of frequency domain related parameters, such as Hop bandwidth, Overlap value, and Number of hops. 
2) With the knowledge of Starting PRB of 1st hop, Hop bandwidth and Overlap value, the RedCap UE could find that the frequency boundary of the 2nd hop is closest to the highest frequency position. Accordingly, the RedCap UE would wrap the frequency hop process at the 2nd hop and start the 3rd hop at the indicated lower frequency bound.
3) Based on the timing domain parameters, the frequency and time domain information for each hop could be determined, thus the wrapped staircase pattern is uniquely defined.
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[bookmark: _Ref145946899]Figure 2.2- 2 Illustration of a wrapped staircase pattern 
(The starting PRB of 3rd hop is at the lowest frequency position for the pos-SRS resource)

Proposal 2: To define a wrapped staircase pattern, the following parameter for pos-SRS configuration are needed: 
The lower frequency bound of the Tx hopping pattern for the pos-SRS resource
Note: The UE shall be able to determine the upper frequency bound based on other parameters and correspondingly when to wrap a hop.

Handling of the last hop
One remaining FFS from the discussion in RAN1#114 is the handling for the last hop if a single overlap value is configured for all hops. Our interpretation on the last hop refers to the last hop in time domain, instead of the last hop in the frequency domain. This is related to the multiplexing capability.

[image: ]
[bookmark: _GoBack]Figure 2.2- 3 Illustration of the handling of last hop ((a) Multiplex 4 patterns with 5 hops; (b) Multiplex 5 patterns with 6 hops)
As shown in the Figure 2.2- 3, we have the following observations:
(a) shows the possibility to multiplex 4 patterns (each pattern corresponds to a color) with 5 hop occasions. Due to overlapping between frequency adjacent hops, it is not possible to multiplex 5 patterns within 5 hops where there is no overlapping between different hopping patterns (color). There are remaining RBs in blank, which cannot insert any transmission.
(b) shows the possibility to multiplex 5 patterns (each pattern corresponds to a color) with 6 hops occasions. For all wrapped staircase patterns, the wrapped hops cannot be overlapped with any hops prior to wrapping with only 5 hops, which is why a six hop is needed to fill in the gap.
For (a), there is no special handling of the last hop, while for (b), the request of the special handling of the last hop is based on the fact that the overlapping RBs between the last hop (in time) and the first hop (in time), which are adjacent in frequency, is not same as other overlapping values. However, it appears that it does not require special handling if for each SRS pattern, we use the lower frequency bound to re-start the first hop (in frequency), and continue the mapping of the following hops using the configured overlap RB.
Proposal 3: No need for special handling of the last hop in time assumption. Each SRS will have its lower frequency bound to re-start the first hop in frequency and continue the mapping of the following hops using the configured overlap RB.
Note: The last hop in time and the first hop in time, which are adjacent in frequency, may not have the same overlapping RBs as other adjacent hops in frequency.

Collision issue between pos-SRS and other UL&DL signals/channels
Regarding the collision issue between other UL and DL signals/channels and the UL SRS with frequency hopping, there are two candidate solutions agreed in RAN1#113 and updated in RAN1#114.
	RAN1#114 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 []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.



Regarding the collision rule for Option 2, Proposal 4.2.2.1-2 as excerpted as follows [4] was not further discussed due to limited time. More specifically, the already specified collision rules between the UL SRS with frequency hopping and other UL channels (PUSCH, PUCCH, SRS) are applicable, and the switching time should be taken into consideration to determine the collision. 
	Proposal 4.2.2.1-2: the already specified collision rules are applied to every hop in an SRS resource with Tx hopping, including the retuning time before and after each hop, 
· 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.



Such collision rule needs to be finalized and we have the following text proposal.
Proposal 4: Clarify that the collision rule between the UL SRS with frequency hopping and other UL channels (PUSCH, PUCCH, SRS) are applicable but the switching time before and after each hop should be considered.
Proposal 5: Endorse the following TP to clause 6.2.1.4 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636][bookmark: _Toc146641110]6.2.1.4	UE sounding procedure for positioning purposes
< Unchanged parts are omitted >
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
6.2.1.4.1 SRS frequency hopping procedures
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 SRS with 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 via [higher layer parameter] with the starting PRB of the first frequency hop.
When UE transmits SRS with frequency hopping, if the transmission of an SRS hop outside the UL BWP along with the switching time, indicated in higher layer parameter xxx, collides in time domain with other DL signals or channels or UL signals or channels in the DL/UL BWP, the SRS hop is dropped in the symbol(s) where the collision occurs. If the time gap between consecutive hops exceeds the sum of the [switching time] indicated in higher layer parameter yyy, to and from the active BWP, the UE is expected to switch back to the active BWP.
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. 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Discussion on UE capability
The capability issues for RedCap UEs are barely opened due to the limited time during last meeting, which we think should be determined and finalized in this meeting.
Wideband/One-hop measurement reporting
For measurement reporting, two measurement reporting modes are agreed during RAN1#113, i.e., a wideband measurement and a single one-hop measurement.
· 
	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  measurement where 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



Note that it is still FFS on whether to support the reporting of the above measurements together. Regarding this issue, we see some benefits., For example, it may be helpful to improve the positioning accuracy with a combined use of the wideband TOA measurement together with a one-hop phase measurement, where a rough positioning result could be obtained by the wideband TOA measurement and a finer result is further developed by the CPP method. In this case, we think a UE capability should be introduced in this case. Specifically, if UE is capable of handling a combined signal for multiple hops as well as narrow-band measurement for a single hop, LMF could request UE to report the above two measurements together. 
Proposal 6: For measurement reporting for DL Rx hopping or UL Tx hopping, support the following
Report both a wideband measurement and a measurement for a specific hop together if supported by UE/gNB
A UE capability should be introduced to support UE to report one measurement associated with one received frequency hop and one measurement based on multiple hops of the DL PRS together.

DL PRS processing capability
In Rel-16, the UE capability for DL PRS processing was introduced as follows:
PRS-ProcessingCapabilityPerBand-r16 ::= SEQUENCE {
	freqBandIndicatorNR-r16				FreqBandIndicatorNR-r16,
	supportedBandwidthPRS-r16			CHOICE {
		fr1										ENUMERATED {mhz5, mhz10, mhz20, mhz40,
															mhz50, mhz80, mhz100},
		fr2										ENUMERATED {mhz50, mhz100, mhz200, mhz400},
		...
	},
	dl-PRS-BufferType-r16				ENUMERATED {type1, type2, ...},
	durationOfPRS-Processing-r16		SEQUENCE {
		durationOfPRS-ProcessingSymbols-r16	ENUMERATED {nDot125, nDot25, nDot5, n1,
															 n2, n4, n6, n8, n12, n16, n20, n25,
															 n30, n32, n35, n40, n45, n50},
		durationOfPRS-ProcessingSymbolsInEveryTms-r16	
												ENUMERATED {n8, n16, n20, n30, n40, n80,
															 n160,n320, n640, n1280},
		...
	},
……

	durationOfPRS-Processing
Indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
-	durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
-	durationOfPRS-ProcessingSymbolsInEveryTms: This field specifies the values for T. Enumerated values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
See NOTE 9.



	NOTE 9:	When the target device provides the durationOfPRS-Processing capability (N, T) for any  time window defined in TS 38. 214 [45] clause 5.1.6.5, the target device should be capable of processing all DL-PRS resources within , if
-	 where K is defined in the TS 38.214 [45] clause 5.1.6.5, and
-	the number of DL-PRS Resources in each slot does not exceed the maxNumOfDL-PRS-ResProcessedPerSlot, and
-	the configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) is as specified in TS 38.133 [46].



Considering the newly introduced DL PRS hopping reception for RedCap UE, we think the PRS processing capability should be revisited and the situation may vary from case to case.
Case 1: PRS reception without FH
If RedCap UE performs PRS reception in a non-hopping way (as legacy), the existing (N, T) capabilities can be reused. 
Case 2: PRS reception with FH
If RedCap UE performs frequency hopping based reception (assuming UE supports FH), the situation may be different given the calculation/determination of (N, T) is dependent on the “maximum DL-PRS bandwidth provided in supportedBandwidthPRS”. For RedCap UEs, the maximum DL-PRS bandwidth should be 20MHz, then the existing definition for PRS processing capability is not applicable if the UE performs the measurement based on the combination of multiple hops. 
Accordingly, we think the RedCap UE that supports FH based reception should report two sets of PRS processing capabilities, including
1) A PRS processing capability (N, T) for non-FH based PRS reception as legacy
· The definition of (N, T) is based on the maximum “received” DL-PRS bandwidth (denoted by W1) provided in supportedBandwidthPRS
2) A new PRS processing capability (N3, T3) for FH based PRS reception
· Introduce an overall bandwidth W2 to indicate the maximum DL-PRS bandwidth that RedCap UE can process which may excesses UE bandwidth capability (e.g. 20MHz) 
· The definition of N3 still relies on the maximum “received” DL-PRS bandwidth W1, while T3 is defined on the overall bandwidth W2

Accordingly, the corresponding duration K calculation may also be revisited, and we think the details should be discussed in RAN4.
Proposal 7: For PRS processing capability, support RedCap UE to report two sets of PRS processing capabilities, including
A PRS processing capability (N, T) for non-FH based PRS reception as legacy
A new PRS processing capability (N3, T3) for FH based PRS reception
· Introduce an overall bandwidth across hops as a component 
· The value T3 corresponds to the processing time assuming the processing bandwidth corresponds to the reported overall bandwidth across hops.
· The value N3 corresponds to the maximum DL-PRS bandwidth provided in supportedBandwidthPRS
Note: RAN4 to discuss the calculation of duration K

Applicability to non-RedCap UE
During the draft CR review phase after RAN1#113, there were discussions on whether the procedure pertaining to PRS frequency hopping reception or SRS frequency hopping transmission should be limited to RedCap UEs or not. In our view, considering
For PRS Rx hopping, eMBB UEs supporting only 50MHz PRS BW could perform Rx hopping to receive PRS transmitted over 100MHz bandwidth.
For SRS Tx hopping, eMBB UEs might be configured with a smaller active BWP for communication for power saving, e.g., 40MHz, but can perform SRS Tx hopping with 40MHz per hop to transmit SRS over a whole carrier of 100MHz bandwidth or the UE could even switch outside the active UL BWP to transmit a wideband SRS. 
Therefore, we think that the two positioning features related to RedCap UEs could be applicable to non-RedCap UEs.
Another point worth mentioning is that at least from RAN1 point of view, the RedCap UEs should refer to both Rel-17 RedCap UEs and Rel-18 eRedCap UEs.
Proposal 8: The features of PRS Rx hopping and SRS Tx hopping (including the feature of transmitting SRS outside the active UL BWP) should also be applicable to non-RedCap UEs, and Rel-18 eRedCap UEs.
Proposal 9: Endorse the following TP to clause 5.1.6.5 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc146641025]5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
5.1.6.5.x PRS frequency hopping procedures
The reduced capability UE may be configured to measure and report, subject to UE capability, via [higher layer parameter] 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 bandwidth that may be greater than the maximum reduced capability UE channel bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple 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 >
--------------------------------------- End of Text Proposal ----------------------------------

Conclusion
In this contribution, we present our views on the remaining works on the support of SRS frequency hopping for RedCap positioning as well as some other aspects. Based on the above analysis, we have the following proposals.
Proposal 1: For the pos-SRS configuration to achieve a staircase pattern, at least the values for the following agreed parameters are needed:
Frequency domain related parameters (common to all hops for the SRS resource)
· Hop bandwidth (C_SRS can be reused) based on the number of RBs allowed for the existing SRS BW configuration according to Table 6.4.1.4.3-1
· 48 RBs for 30kHz with 20MHz
· Overlap value: 1, 2, 4 PRB(s).
Time domain related parameters
· Number of consecutive symbols in a hop (nrofSymbols can be reused): 1, 2, 4 symbol(s)
· Number of hops: 2, 3, 4, 5, 6

Proposal 2: To define a wrapped staircase pattern, the following parameter for pos-SRS configuration are needed: 
The lower frequency bound of the Tx hopping pattern for the pos-SRS resource
Note: The UE shall be able to determine the upper frequency bound based on other parameters and correspondingly when to wrap a hop.

Proposal 3: No need for special handling of the last hop in time assumption. Each SRS will have its lower frequency bound to re-start the first hop in frequency and continue the mapping of the following hops using the configured overlap RB.
Note: The last hop in time and the first hop in time, which are adjacent in frequency, may not have the same overlapping RBs as other adjacent hops in frequency.

Proposal 4: Clarify that the collision rule between the UL SRS with frequency hopping and other UL channels (PUSCH, PUCCH, SRS) are applicable but the switching time before and after each hop should be considered.
Proposal 5: Endorse the following TP to clause 6.2.1.4 of TS 38.214.
---------------------------- 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 >
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
6.2.1.4.1 SRS frequency hopping procedures
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 SRS with 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 via [higher layer parameter] with the starting PRB of the first frequency hop.
When UE transmits SRS with frequency hopping, if the transmission of an SRS hop outside the UL BWP along with the switching time, indicated in higher layer parameter xxx, collides in time domain with other DL signals or channels or UL signals or channels in the DL/UL BWP, the SRS hop is dropped in the symbol(s) where the collision occurs. If the time gap between consecutive hops exceeds the sum of the [switching time] indicated in higher layer parameter yyy, to and from the active BWP, the UE is expected to switch back to the active BWP.
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. 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Proposal 6: For measurement reporting for DL Rx hopping or UL Tx hopping, support the following
Report both a wideband measurement and a measurement for a specific hop together if supported by UE/gNB
A UE capability should be introduced to support UE to report one measurement associated with one received frequency hop and one measurement based on multiple hops of the DL PRS together.

Proposal 7: For PRS processing capability, support RedCap UE to report two sets of PRS processing capabilities, including
A PRS processing capability (N, T) for non-FH based PRS reception as legacy
A new PRS processing capability (N3, T3) for FH based PRS reception
· Introduce an overall bandwidth across hops as a component 
· The value T3 corresponds to the processing time assuming the processing bandwidth corresponds to the reported overall bandwidth across hops.
· The value N3 corresponds to the maximum DL-PRS bandwidth provided in supportedBandwidthPRS
Note: RAN4 to discuss the calculation of duration K

Proposal 8: The features of PRS Rx hopping and SRS Tx hopping (including the feature of transmitting SRS outside the active UL BWP) should also be applicable to non-RedCap UEs, and Rel-18 eRedCap UEs.

Proposal 9: Endorse the following TP to clause 5.1.6.5 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
5.1.6.5.x PRS frequency hopping procedures
The reduced capability UE may be configured to measure and report, subject to UE capability, via [higher layer parameter] 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 bandwidth that may be greater than the maximum reduced capability UE channel bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple 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 >
--------------------------------------- End of Text Proposal ----------------------------------
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