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Introduction
One Rel-18 work item on expanded and improved NR positioning has been approved in RAN#98 [1], and its objective on reduced capability (RedCap) positioning is as follows:
	· 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].




In this contribution, we further discuss the remaining issues for positioning for RedCap UEs.
Remaining Issues for DL-PRS Frequency Hopping
Use of M=1 sample for DL PRS Rx hopping
1-sample (M=1) measurements are supported since release 17 for UEs with the capability. For use cases with indoor coverage /good SNR conditions, we think that 1-sample measurement with Rx hopping could be supported by RedCap UEs. However, such measurements could be considered in later releases, since 1-sample measurements may require more advanced features in the UE receiver. 

[bookmark: _Toc149923968]For measurements using Rx hopping, do not support M=1 sample measurements in Rel-18.
Use of TEGs for RedCap positioning with RX hopping and Tx hopping
The use of the TEG framework was never discussed during the SI/WI in release 18. The aim of the TEG framework was to be able to separate measurements that were performed separately, e.g. from separate transmitting/receiving antenna panels. For RedCap UEs, such use case is not likely to happen. Thus we propose not to consider TEGs in RAN WGs.

[bookmark: _Toc149923969]For measurements using Rx hopping, do not consider the use of TEG framework. 
Requirements for the case of non-overlapping hops for DL PRS Rx hopping
During RAN1#114b, the following proposal was advanced 
	Proposal 4.2-1: 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.



The case of no overlap was studied during the study phase of the release. Some companies showed that it was possible under certain circumstances to have Rx hopping over non-overlapping hops. The proposal, in our understanding, wants to clarify that if there is no overlap present, the UE is not expected to be able to do compensation of the phase jumps caused by the RF retuning for Rx hopping. In other words, the unpredictability of the phase error needs to be accounted for in the requirements for the case of no overlap between hops. 
Our observation is that the accuracy for measurements made over hops without overlap will be inherently very poor and thus no meaningful requirement will be met. Further, we understand that the RAN4 plan for requirements does not include the case for no overlapping, instead focusing on cases with no hopping, and hopping with overlap. Hence we propose not to discuss the issue in RAN1, in order to save time for more pressing issues. 

[bookmark: _Toc149923970](for conclusion, if needed) RAN1 will not discuss further the case of no overlap in DL PRS Rx hopping. 
PRS Configuration
The PRS repetition factor in PRS configuration to support the positioning of one normal NR UE can be 1, 2, 4, 6, 8, 16, or 32, where the configurations of larger PRS repetition factors are useful in such use cases which request deep coverage as the scenario of deep indoor UE with indoor or outdoor base station or the scenario of outdoor base station with larger coverage. These scenarios also are applicable to RedCap UEs. Therefore, it is expected that the value range of PRS repetition factor can be extended to support RedCap positioning in these scenarios, otherwise the maximal efficient PRS repetition factor for each hop may be 5 slots instead of 32 slots in the case of total 6 hops in one PRS frequency hopping. 
It has been agreed in RAN1#113 meeting that a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping [2]. The time duration of measurement gap for RedCap positioning can be up to 20ms depending on measurement gap ID configuration [3], and it means that the number of slots of one measurement gap may be 1.5, 3, 3.5, 4, 5.5 6, 7, 8, 10, 11, 12, 14, 16, 20, 22, 24, 28, 32, 40, 44, 48, 80 or 160 as shown in the table below.
Table 1 Measurement gap and slot number
	Gap Pattern ID
	Measurement Gap Length (ms)
	Number of slots

	
	
	=15kHz
	=30kHz
	=60kHz
	=120kHz

	0
	6
	6
	12
	24
	48

	1
	6
	6
	12
	24
	48

	2
	3
	3
	6
	12
	24

	3
	3
	3
	6
	12
	24

	4
	6
	6
	12
	24
	48

	5
	6
	6
	12
	24
	48

	6
	4
	4
	8
	16
	32

	7
	4
	4
	8
	16
	32

	8
	4
	4
	8
	16
	32

	9
	4
	4
	8
	16
	32

	10
	3
	3
	6
	12
	24

	11
	3
	3
	6
	12
	24

	12
	5.5
	5.5
	11
	22
	44

	13
	5.5
	5.5
	11
	22
	44

	14
	5.5
	5.5
	11
	22
	44

	15
	5.5
	5.5
	11
	22
	44

	16
	3.5
	3.5
	7
	14
	28

	17
	3.5
	3.5
	7
	14
	28

	18
	3.5
	3.5
	7
	14
	28

	19
	3.5
	3.5
	7
	14
	28

	20
	1.5
	1.5
	3
	6
	12

	21
	1.5
	1.5
	3
	6
	12

	22
	1.5
	1.5
	3
	6
	12

	23
	1.5
	1.5
	3
	6
	12

	24
	10
	10
	20
	40
	80

	25
	20
	20
	40
	80
	160



Similar to SRS Tx frequency hopping, the number of hops for PRS Rx frequency hopping in RedCap positioning may be 2, 3, 4, 5 or 6. In this case, we would like to suggest to extend the value range of PRS repetition factor to {1, 2, 4, 6, 8, 16, 32, 64, 128} or {1, 2, 4, 6, 8, 16, 32, 40, 80, 160} for RedCap positioning.
[bookmark: _Toc149923971]Extend the value range of PRS repetition factor to {1, 2, 4, 6, 8, 16, 32, 64, 128} or {1, 2, 4, 6, 8, 16, 32, 40, 80, 160} for RedCap positioning.
UL-SRS Frequency Hopping
SRS collisions with other UL transmissions while Tx hopping
Further details on UL Time Window (option 1) for SRS Tx Hopping 
During RAN1#114b, we agreed to define the UTW as applicable to all SRS for positioning with Tx hopping configured for the serving cell.  Such information is missing from the paragraph about UTW in 38.214:
	38.214:

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. 




In TP 5, we propose to capture that the configuration of UTW is valid for the serving cell.  

Further details on collision rules (option 2) for SRS Tx Hopping  
During RAN1#114b, we have agreed the following regarding the dropping of the SRS with Tx hopping:
	Agreement
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



We think the agreement is a start but needs further refinement toward a full description of the UE behaviour regarding collisions. Specifically, the following issues need to be resolved:
Validity of DCI-based PUSCH or activation of CG PUSCH: If the UE receives the DCI or CG 
activation too near the start of the SRS with FH, it should be declared invalid and the PUSCH is dropped. This behaviour is similar to the case of SRS carrier switching.

[bookmark: _Toc149923972]For the case of dynamic PUSCH controlled by UL DCI, the UE is not expected to transmit the PUSCH if the DCI scheduling the UL transmission is received less than Y symbols before the first symbol of SRS with Tx hopping, including symbols required for retuning. 
[bookmark: _Toc149923973]For the case of CG PUSCH , the UE is not expected to transmit the PUSCH if the CG activating the UL transmission is received less than Y symbols before the first symbol of SRS with Tx hopping, including symbols required for retuning.  

case of PUSCH and PUCCH: in the current specification, 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. Thus the text should be amended with the existing agreement.  Similarly, for PUSCH with priority 1, 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) . here again the text should be amended with the existing agreement.  
For the case of PUCCH with no priority defined, the description in the specifications needs to be extended to include the time before and after PUCCH to return to and leave the BWP. When the PUCCH is dropped, the time between hops for SRS hopping need to be included. 
case of PRACH: PRACH is not supposed to be transmitted in the same slot as SRS, as expressed in 38.213. since the BWP configuration for SRS with Tx hopping may be different from the UL BWP, an update is needed:
	For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNCPRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁 = 2 for 𝜇 = 0 or 𝜇 = 1, 𝑁 = 4 for = = = = = = 𝜇 2 or 𝜇 3, 𝑁 16 for 𝜇 5, 𝑁 32 for 𝜇 6, and 𝜇 is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].


[bookmark: _Toc135037314]
Case of periodic and and semi-persistent SRS colliding with aperiodic SRS with Tx hopping: the current rules is that the colliding symbols of periodic or semi-persistent SRS are dropped when aperiodic SRS is transmitted. These rules should be extended to include the symbols where retuning occurs between hops. 

Text proposals for the case of collision with PUSCH/PUCCH, aperiodic SRS, PRACH are proposed in TP 1,2,3, respectively.
Configuration of SRS frequency hopping with partial overlap
Need for explicit parameters for initial hop n0 
During RAN1#114b, we discussed whether the variable n0 in the hopping equation was an explicit parameter provided by the configuration, or could be inferred from exisiting parameters. 
	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 [image: ][image: ], where 
[image: ]
 Where:
- [image: ][image: ] is the frequency hop index of the initial hop. 
- FFS whether this is signaled as a new parameter.
- [image: ][image: ] is the SRS hop transmission counter in time domain
-[image: ][image: ] is the configured number of hops
-[image: ][image: ] is the configured hop bandwidth, in number of RBs
-[image: ][image: ] is the configured common overlap between two hops, in number of RB(s).
In the definition of the starting PRB of the SRS [image: ][image: ], the starting PRB is configured as:
· In k0,  nshift is replaced by startingPRBfirsthop - n0*([image: ][image: ] –[image: ][image: ])* [image: ][image: ]




n0 is an index, going from 0 to Nhop-1. The following hopping parameters are available already:
· The number of hops
· The hop bandwidth for each hop
· The total bandwidth allocated for tx hopping (i.e. the virtual BWP bandwidth)
· The starting PRB for the first hop
· The lowest PRB

we assume that the lowest hop, i.e. hop#0 is the hop starting with the configured lowest PRB of the bandwidth for the SRS with FH. This is implied by the working assumption agreement regarding the lowest PRB equal to - n0*([image: ][image: ] –[image: ][image: ])* [image: ][image: ]. Hence in that case the starting hop index can be computed with . Without a relation between the starting hop index and the limits of the hopping bandwidth, some extreme cases of the hopping patterns are possible and thus further limitations to the valid hopping patterns will be needed to be specified.
Further, we note that for the purpose of hopping multiplexing, different UEs can be configured with different virtual bandwidth for hopping. This way, different UEs can be FDMed in a staggered way without issues. Therefore, a configured starting hop index n0 is not required from that perspective. 

[bookmark: _Toc149923974]The starting hop index is defined as .
· [bookmark: _Toc149923975]No new parameter is defined.

Further details on configuration of SRS for positioning with Tx hopping. 
The slot offset agreed for the SRS for positioning with Tx hopping spans the values {1-32}.  Furthermore, it was agreed that all the hops start within 32 slots. A typical hopping sequence will last 6 hops. The current agreement leaves open the possibility of interleaved SRS hopping resources, which will lead to additional switching, as shown in the figure below. We think some restrictions may be needed to be put in place to limit the amount of beam and RF carrier switching:

[bookmark: _Toc149923976]For SRS for positioning with Tx hopping, the UE is not expected to be configured with Tx hopping so that one SRS resource  with Tx hopping transmission begins before the end of the preceding Tx hopping transmission. 
 
[image: A screenshot of a computer game

Description automatically generated]
Figure 1 two interleaved SRS resources with Tx hopping. In this scenario, the UE hops between beams for a given frequency hop.

Text Proposals
Collision with PUSCH and PUCCH

	TP #1

	reason for change: 
	Current specification for the SRS for positioning only partially captures the UE behaviour for the SRS for positioning with Tx hopping for the case of collision with PUSCH.

	summary of change: 
	Includes the collision rules for SRS collisions with PUSCH and PUCCH, for the cases of 
· PUSCH priority 1
· PUCCH for the different PUCCH content colliding with periodic or SP SRS.   

	Consequences if not approved: 
	  Collision rules specified in 38.214 are incomplete.

	---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
If a PUSCH transmission with a priority index 1 or a PUCCH transmission with a priority index 1, including potential retuning time to or from the active UL bandwidth part if the SRS transmission is configured with frequency hopping for positioning as described in clause 6.2.1.4.1, would overlap in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s). 

< Unchanged parts are 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 L1SINR report(s) , including symbols for potential retuning time to or from the active UL bandwidth part if the SRS transmission is configured with frequency hopping for positioning as described in clause 6.2.1.4.1. 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 symbols for potential retuning time to or from the active UL bandwidth part if the SRS transmission is configured with frequency hopping for positioning as described in clause 6.2.1.4.1. 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 potential retuning time between hops when the SRS transmission is configured with frequency hopping for positioning as described in clause 6.2.1.4.1, 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). 

< Unchanged parts are omitted >
[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636][bookmark: _Toc145348774]6.2.1.4	UE sounding procedure for positioning purposes
< Unchanged parts are omitted >
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, including potential retuning time to or from the active UL bandwidth part if the SRS transmission is configured with frequency hopping for positioning as described in clause 6.2.1.4.1, the SRS is dropped in the symbols where the collision occurs. 

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 via [higher layer parameter] with the starting PRB of the first frequency hop.
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. 


--------------------------------------- End of Text Proposal ----------------------------------




Collision for aperiodic SRS with periodic and semi-persistent SRS
	TP #2

	reason for change: 
	Current specification for the SRS for positioning do not capture the rules for aperiodic SRS for positioning with frequency hopping.  

	summary of change: 
	Includes the collision rules for SRS collisions for the case of aperiodic SRS for positioning with frequency hopping.

	Consequences if not approved: 
	SRS for positioning with Tx hopping collision rules are undefined for aperiodic SRS.

	---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc146791846]6.2.1	UE sounding procedure

< Unchanged parts are omitted > 
[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), including potential RF retuning time for SRS for positioning with frequency hopping as described in clause 6.1.2.4.1, 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 potential RF retuning time for SRS for positioning with frequency hopping as described in clause 6.1.2.4.1,  are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted. 

*** Unchanged parts are omitted *** 
--------------------------------------- End of Text Proposal ----------------------------------



SRS Collision with PRACH
	TP #3

	reason for change: 
	Collision rules for SRS for positioning with FH colliding with PRACH are not clearly defined. 

	summary of change: 
	Clarifies that for collision rules of positioning SRS with FH and PRACH, the retuning time of the SRS FH should be included in the colliding slots. 

	Consequences if not approved: 
	SRS for positioning scheduling rules for the case of FH are not clear

	---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184][bookmark: _Toc146214407]8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS, including RF retuning time applicable to SRS tx hopping when configured, in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
*** Unchanged parts are omitted *** 
--------------------------------------- End of Text Proposal ----------------------------------



Power control for SRS with Tx hopping
In RAN1#114, we agreed the following:

	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




From the configuration perspective, this means that the SRS-config configuration that includes the Tx hopping parameters may be set-up outside of the active BWP. In most cases, the hopped bandwidth will be much larger than the redcap UE maximum active BWP size, and therefore the configuration of tx hopping will mostly be provided in a separate configuration from the active BWP. 
The current text for 38.213 is not considering the case of SRS for positioning outside the active BWP, except for the configuration in RRC inactive:

	38.213, clause 7.3.1:

If a UE transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP provided by bwp in SRS-PosRRCInactiveConfig-ValidityArea. If the UE is not provided pathlossReferenceRS-Pos in SRS-PosResourceSet, or if the UE is provided pathlossReferenceRS-Pos in SRS-PosResourceSet and the UE cannot accurately measure a pathloss, the UE calculates 𝑃𝐿 𝑏 , 𝑓 , 𝑐 (𝑞 𝑑 ) using an RS resource from an SS/PBCH block with same index as the one the UE used to obtain MIB; otherwise, the UE uses the RS indicated by pathlossReferenceRS-Pos to calculate 𝑃𝐿 𝑏 , 𝑓 , 𝑐 (𝑞 𝑑 ) .




Hence the following changes are proposed:

	TP #1

	reason for change: 
	Current specification for the SRS for positioning power control do not account for the configuration of the SRS with Tx hopping outside of the active BWP

	summary of change: 
	Include configuration of the SRS for positioning with tx hopping in the power control equations. 

	Consequences if not approved: 
	SRS for positioning with Tx hopping power control is undefined. 

	---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272][bookmark: _Toc36498146][bookmark: _Toc45699172][bookmark: _Toc146214395]7.3.1	UE behaviour
*** Unchanged parts are omitted ***
If a UE transmits SRS for positioning with Tx hopping based on a configuration by SRS-PosResourceSet in [TBD RAN2],  , the active UL BWP b refers to configuration provided by [bwp] in [TBD RAN2].

If a UE transmits SRS based on a configuration by SRS-PosResourceSet in SRS-PosRRC-InactiveConfig-ValidityArea in RRC_INACTIVE state [12, TS 38.331], the active UL BWP b refers to the BWP provided by bwp in SRS-PosRRC-InactiveConfig-ValidityArea. If the UE is not provided pathlossReferenceRS-Pos in SRS-PosResourceSet, or if the UE is provided pathlossReferenceRS-Pos in SRS-PosResourceSet and the UE cannot accurately measure a pathloss, the UE calculates  using an RS resource from an SS/PBCH block with same index as the one the UE used to obtain MIB; otherwise, the UE uses the RS indicated by pathlossReferenceRS-Pos to calculate .
*** Unchanged parts are omitted *** 
--------------------------------------- End of Text Proposal ----------------------------------





[bookmark: _Toc68614629][bookmark: _Toc68614630][bookmark: _Toc68614651]UTW configuration per serving cells
	TP #5

	reason for change: 
	The UTW definition states that it applies to all SRSs for positioning with Tx hopping in the serving cell it is configured. This is not captured in the current 38.214 specification. 

	summary of change: 
	· Clarifies that the UTW applies to the configured SRS with tx hopping resources in the serving cell.    

	Consequences if not approved: 
	  UTW application range is unclear. 

	---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
6.2.1.4.1	SRS frequency hopping for positioning
< Unchanged parts are omitted >

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 in a serving cell 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. 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------



Conclusion
In the previous sections we made the following observations: 
No table of figures entries found.
In this contribution, we share our observations and proposals below for RedCap positioning.
Proposal 1	For measurements using Rx hopping, do not support M=1 sample measurements in Rel-18.
Proposal 2	For measurements using Rx hopping, do not consider the use of TEG framework.
Proposal 3	(for conclusion, if needed) RAN1 will not discuss further the case of no overlap in DL PRS Rx hopping.
Proposal 4	Extend the value range of PRS repetition factor to {1, 2, 4, 6, 8, 16, 32, 64, 128} or {1, 2, 4, 6, 8, 16, 32, 40, 80, 160} for RedCap positioning.
Proposal 5	For the case of dynamic PUSCH controlled by UL DCI, the UE is not expected to transmit the PUSCH if the DCI scheduling the UL transmission is received less than Y symbols before the first symbol of SRS with Tx hopping, including symbols required for retuning.
Proposal 6	For the case of CG PUSCH , the UE is not expected to transmit the PUSCH if the CG activating the UL transmission is received less than Y symbols before the first symbol of SRS with Tx hopping, including symbols required for retuning.
Proposal 7	The starting hop index is defined as .
-	No new parameter is defined.
Proposal 8	For SRS for positioning with Tx hopping, the UE is not expected to be configured with Tx hopping so that one SRS resource  with Tx hopping transmission begins before the end of the preceding Tx hopping transmission. 
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