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In RAN #98 e-meeting, WI on Expanded and Improved NR Positioning has been agreed [1]. In this contribution, we present our views on the remaining issue for Rel-18 positioning. 
	The objective of this work item is to specify solutions to introduce sidelink ranging/positioning, to introduce integrity for RAT-dependent positioning methods, to enable LPHAP use-case 6 defined in TS 22.104, to improve positioning accuracy, and to introduce support of positioning for RedCap UEs.  
The specific objectives of this work item are:
· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
· Specify the error modelling parameters, signalling, and procedures to support UE-based and LMF-based integrity of RAT-dependent positioning methods [RAN2, RAN3].
· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].
· 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].
· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].
· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].
Define extensions of signalling, protocol, and procedure for NR positioning enhancement, as needed for the above objectives [RAN3].


Remaining issues on SL PRS
TP for SL PRS power control
According to the following specification, there is one typo for the parameter name of SL PRS power control which was missed in the last meeting. To resolve this issue, we propose
Proposal 1: 
· Adopt the following modification into TS38.213 for SL-PRS power control
	[bookmark: _Toc156237253]TS38.213 16.2.3A	SL PRS
< Unchanged parts are omitted >

where
-	if the resource pool is a shared SL PRS resource pool,  is a value of dl-P0-PSSCH-PSCCH or dl-P0-PSSCH-PSCCH-r17; else, if the resource pool is a dedicated SL PRS resource pool,  is a value of dl-P0-SL-PRS
-	if the resource pool is a shared SL PRS resource pool,  is a value of dl-Alpha-PSSCH-PSCCH, if provided, and  if dl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by dl-Alpha-SL-PRS, if provided, and  if dl-Alpha-SL-PRS is not provided
< Unchanged parts are omitted >

	· Reason for change:1. Align the naming with RAN2 specification. 
· Summary of change: modify “dl-Alpha-SLPRS” as “dl-Alpha-SL-PRS”.
· Consequences if not approved: there are some misalignment issues in the specification.


Remaining issue for resource allocation for SL PRS
SL PRS congestion control
On UE feature topic, a new congestion process time 3 was agreed as follows for SL PRS congestion control.

	41-1-5
	SL-PRS congestion control in a dedicated resource pool
	1) UE can report SL PRS CBR measurement to gNB when operating in mode 1 and mode 2
2) UE can adjust its radio parameters based on SL PRS CBR measurement and SL PRS CRlimit
3) UE can process SL PRS CBR and SL PRS CR within the time it indicates
	41-1-3, at least one of 41-1-4b or 41-1-4c
	Yes
	No
	SL-PRS congestion control in a dedicated resource pool is not supported
	Per band
	n/a
	n/a
	n/a
	Component-3 candidate value set
{Congestion process time 1, Congestion process time 2, Congestion process time 3} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
Congestion process time 3: 3, 6, 12, 24 slots for 15, 30, 60, 120 kHz subcarrier spacing

Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signaling.


And based on the related specification, the congestion control process times should be captured in TS 38.214.
	-	if the resource pool is a dedicated SL PRS resource pool, a value of sl-PRS-MaxTx-Power based on a priority level and a CBR range for a CBR measured in slot , where  is the congestion control processing time [6, TS 38.214]; if sl-PRS-MaxTx-Power is not provided, . 


However, the current congestion control time in 8.1.6 only includes capability 1 and capability 2. 
Therefore, we propose
Proposal 2: 
· Adopt the following modification into TS38.214 for SL-PRS congestion control in the dedicated SL PRS resource pool.

	8.1.6	Sidelink congestion control in sidelink resource allocation mode 2
If a UE is configured with higher layer parameter sl-CR-Limit and transmits PSSCH in slot n, the UE shall ensure the following limits for any priority value k;
	
where  is the CR evaluated in slot n-N for the PSSCH transmissions with 'Priority' field in the SCI set to i, and  corresponds to the high layer parameter sl-CR-Limit that is associated with the priority value k and the CBR range which includes the CBR measured in slot n-N, where N is the congestion control processing time.
The congestion control processing time N is based on µ of Table 8.1.6-1 and Table 8.1.6-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH is to be transmitted. A UE shall only apply a single processing time capability in sidelink congestion control.
For dedicated SL PRS resource pool, the congestion control processing time N is based on µ of Table 8.1.6-1, Table 8.1.6-2 and Table 8.1.6-3 for UE processing capability 1, 2 and 3 respectively, where µ corresponds to the subcarrier spacing of the sidelink channel with which the SL PRS is to be transmitted. A UE shall only apply a single processing time capability in SL-PRS congestion control in dedicated SL PRS resource pool.

Table 8.1.6-1: Congestion control processing time for processing timing capability 1
	µ 
	Congestion control processing time N [slots]

	0
	2

	1
	2

	2
	4

	3
	8



Table 8.1.6-2: Congestion control processing time for processing timing capability 2
	µ 
	Congestion control processing time N [slots]

	0
	2

	1
	4

	2
	8

	3
	16



Table 8.1.6-3: Congestion control processing time for processing timing capability 3
	µ 
	Congestion control processing time N [slots]

	0
	3

	1
	6

	2
	12

	3
	24



It is up to UE implementation how to meet the above limits, including dropping the transmissions in slot n. 

	· Reason for change: the new processing timing capability 3 is introduced for SL-PRS Congestion control. 
· Summary of change: Capture the new processing timing capability 3 for SL-PRS Congestion control
· Consequences if not approved: the new processing timing capability 3 is missing in the specification.


Carrier phase
Center Frequency
In the previous meeting, the following two options are discussed for RSCP center frequency
	Option 1: the center frequency refers to the absolute RF frequency corresponding to subcarrier 0 of RB N_RB/2, where N_RB is the total number of RBs of the DL PFL or the transmission bandwidth of the SRS for positioning purpose.
Option 2: the center frequency refers to the average frequency of the absolute RF frequencies


Firstly, we prefer to select one from two rather than supporting both options. Compared with options, option 1 is more reasonable for us since the frequency is corresponding to ARFCN, and then carrier phase is related to the DC frequency.
Proposal 3: 
· The center frequency refers to the absolute RF frequency corresponding to subcarrier 0 of RB N_RB/2.
Bandwidth aggregation
The new capability for affected bands of guard periods 
In the last meeting, an additional UE feature is agreed as follows so that the guard period may affect the signal in the other bands.
	41-4-X
	Affected bands if guard period is needed in SRS bandwidth aggregation

	1. Indicate which other bands in the band combination are affected due to the need of a guard period .
	41-4-7 or 41-4-8
	Yes
	n/a
	If not reported, all the bands of the UE are affected when a guard period is needed in SRS bandwidth aggregation
	Per FS
	n/a
	n/a
	n/a
	For each band in the band combination, the UE can indicate which other bands in the band combination are affected by the SRS switch.

Note: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC
	Optional with capability signaling


But in the previous meeting, we only agree SRS and [switch time] of all aggregated carriers will be affected with other signal in the same band
	Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

	[bookmark: _Toc155777434]6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linked-SRSPosResourceSetIdList-SrsAggregation] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the [switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
< Unchanged parts are omitted >
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another CC, there is a guard period during which the UE is not expected to transmit or receive other signals or channels, subject to UE capability.


So that, we prefer to modify the related paragraphs to illustrate the guard period may be affected by the signal in the other bands.
In addition, we think the naming of “guard period” and “switching period” should be aligned as guard period considering the response from RAN4.
	R4-2321741
RAN4 discussed the question asked by RAN1 and has the following answer.
Answer: The following candidate values can be used for the guard period values as described in the second agreement.
{0us, 30us, 100us, 140us, 200us} 
The above values apply to both FR1 and FR2. The guard period capability is defined per band.



Proposal 4: 
· Adopt the following modification into TS38.214 for SRS bandwidth aggregation.
	6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linked-SRSPosResourceSetIdList-SrsAggregation] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the guard[switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE is configured with [srs-PosBWAggregationDCITriggering], and if the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another CC, there is a guard period during which the UE is not expected to transmit or receive other signals or channels on the affected band(s), subject to UE capability.
< Unchanged parts are omitted >

	· Reason for change: To align the UE feature about guard period and the naming of guard period
· Summary of change: Add descriptions that the guard period may affect the signal transmission or reception on the affected band(s) and align the naming of guard period and switching period. 
· Consequences if not approved: there are some misalignment issues in the specification.



TRP ID for bandwidth aggregation
Based on the following RAN2 specification and RAN1 agreement, the TRP ID should be DL-PRS ID. But in the current version, there is a typo about “DL-PRS ID”
	nr-DL-PRS-AggregationInfo
This field specifies the DL-PRS Resource Sets across DL-PRS Positioning Frequency Layers available for DL-PRS bandwidth aggregation. The 2 or 3 DL-PRS Resource Sets indicated by IE
NR-linkedDL-PRS-ResourceSetID-PRS-AggregationList is linked for bandwidth aggregation.
-	nr-DL-PRS-FrequencyLayerIndex: This field indicates the frequency layer provided in nr-DL-PRS-AssistanceDataList. Value 0 corresponds to the first frequency layer provided in nr-DL-PRS-AssistanceDataList, value 1 to the second frequency layer in nr-DL-PRS-AssistanceDataList, and so on.
-	nr-DL-PRS-TRP-Index: This field indicates the TRP/DL-PRS ID used for bandwidth aggregation belonging to the nr-DL-PRS-FrequencyLayerIndex. Value 0 corresponds to the first TRP/DL-PRS ID provided in nr-DL-PRS-AssistanceDataPerFreq, value 1 to the second TRP/DL-PRS ID in nr-DL-PRS-AssistanceDataPerFreq, and so on.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	nr-DL-PRS-ResourceSetIndex: This field indicates the DL-PRS Resource Set ID used for bandwidth aggregation belonging to nr-DL-PRS-TRP-Index. Value 0 corresponds to the first DL-PRS Resource Set provided in nr-DL-PRS-ResourceSetList, value 1 to the second DL-PRS Resource Set in nr-DL-PRS-ResourceSetList.
NOTE:	The linked DL-PRS Resource Sets from two or three Positioning Frequency Layers in a NR-linkedDL-PRS-ResourceSetID-ListPRS-Aggregation are from the same TRP.


Agreement
Endorse the TP 10.1-1 in section 10.1 of R1-2401594 for TS 38.214 clauses 5.1.6.5.
	Text proposal
	[bookmark: OLE_LINK12]---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
1.1.1.1 5.1.6.5	PRS reception procedure
<Unrelated part omitted>
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority otherwise; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A [DL-PRS IDdl-PRS-ID or nr-SelectedTRP-Index] associated with DL PRS bandwidth aggregation linkage has higher priority than a [DL-PRS ID dl-PRS-ID or nr-SelectedTRP-Index] not associated with DL PRS bandwidth aggregation linkage. If [multiple DL-PRS IDdl -PRS-ID(s) or nr-SelectedTRP-Index(s)] are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority otherwise. Eexcept when the UE is requested to perform aggregated measurement(s)], in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.


Therefore, we propose
Proposal 5: 
· Adopt the following modification into TS38.214 for DL bandwidth aggregation
	[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc162184896]5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL- PRS ID associated with DL PRS bandwidth aggregation linkage has higher priority than a DL DL-PRS ID not associated with DL PRS bandwidth aggregation linkage. If multiple DL- PRS ID are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.
< Unchanged parts are omitted >

	· Reason for change: To align the naming of “DL-PRS ID” and “DL PRS ID” as “DL-PRS ID”
· Summary of change: Modify “DL PRS ID” as “DL-PRS ID”. 
· Consequences if not approved: there are some misalignment issues in the specification.


Redcap positioning
Issue on timeline
	Conclusion
RAN1 does not define timeline for positioning SRS in RRC_INACTIVE state for Rel-17.


In the RAN1#116 meeting, the above conclusion has been agreed. The remaining issue is whether to consider the related timeline for Rel-18.
	Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If a SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.


For the issue, we have the following concerns, especially for the collision rule between DL signals and SRS in RRC_INACTIVE:
Concern 1: Considering the scheduling in RRC_INACTIVE is basically equal to 0, the benefit of timeline enhancement is unclear.
Concern 2: For the collision rule between DL signals and SRS especially when paging collides with SRS symbols case, the paging should be prioritized over SRS transmission. In this case, defining some timeline to prioritize the SRS transmission is unreasonable and meaningless.
Concern 3: Even for redcap hopping case, the collision with DL signals or channels is not considered in Rel-18. And for the DL reception in RRC_ INACTIVE, the other DL signals and DL channels are always expected to prioritize the PRS reception.
	The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside or inside of the initial DL BWP. For DL PRS processing outside of the initial DL BWP, the UE may be configured with the same or different subcarrier spacing and CP for DL PRS resources than those of the initial DL BWP. For DL PRS processing inside of the initial DL BWP, the UE is configured with the same subcarrier spacing and CP for DL PRS resources as those of the initial DL BWP.

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. 


Therefore, we propose
Proposal 6: 
· The timeline between SRS for positioning and other DL signals or channels in RRC_INACTIVE is not considered.
Hop transmission counter in the time domain

	-	is the hop transmission counter in the time domain, which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
-	 is the initial hop index.

If SRShoppingNrofHops is configured:
-	The reference point for  is the lowest subcarrier of the configured bandwidth for SRS with Tx hopping configured by the parameter XXX in TxhoppingBandwidth.


In the RAN1#116 meeting, the  was agreed to correspond to the order of the higher-layer parameter SlotOffsetForRemainingHops.
	TxHoppingConfig-r18 ::=             SEQUENCE {
    overlapValue-r18                    ENUMERATED {zeroRB, oneRB, twoRB, fourRB},
    numberOfHops-r18                        INTEGER(2..6),
    slotOffsetForRemainingHopsList-r18  SEQUENCE (SIZE (1..maxNrofHops-r18-1) ) OF SlotOffsetForRemainingHops-r18,
    ...
}


	maxNrofHops-r18-1                       INTEGER ::= 5       -- Maximum number of Hops that can be configured for Positioning SRS Transmission


But, the value range of SlotOffsetForRemainingHops is from 1 to 5 since the maxNrofHops-r18-1 is 5 for the remaining Hops except for the first hop; while the value range of   is from 0 to 5 for all the hops. In this case, the value  range of  cannot be equal to SlotOffsetForRemainingHops, and then it also cannot correspond to the order of the higher-layer parameter SlotOffsetForRemainingHops.
Therefore, we propose to remove the related description and capture related content in RAN2 specification
Proposal 7: 
· Adopt the following modification into TS38.211 or SRS hop transmission counter in the time domain.
	6.4.1.4.3	Mapping to physical resources
< Unchanged parts are omitted >
-	is the hop transmission counter in the time domain, which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
-	 is the initial hop index.
< Unchanged parts are omitted >

	· Reason for change: the value range of  cannot be equal to SlotOffsetForRemainingHops, and then it cannot correspond to the order of the higher-layer parameter SlotOffsetForRemainingHops.
· Summary of change: remove the sentence “which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
· Consequences if not approved: there are some error issues in the specification.


Conclusion
In this contribution, we discuss the remaining issue on Rel-18 positioning. 
Proposal 1: 
· Adopt the following modification into TS38.213 for SL-PRS power control
	TS38.213 16.2.3A	SL PRS
< Unchanged parts are omitted >
where
-	if the resource pool is a shared SL PRS resource pool,  is a value of dl-P0-PSSCH-PSCCH or dl-P0-PSSCH-PSCCH-r17; else, if the resource pool is a dedicated SL PRS resource pool,  is a value of dl-P0-SL-PRS
-	if the resource pool is a shared SL PRS resource pool,  is a value of dl-Alpha-PSSCH-PSCCH, if provided, and  if dl-Alpha-PSSCH-PSCCH is not provided; else, if the resource pool is a dedicated SL PRS resource pool,  is provided by dl-Alpha-SL-PRS, if provided, and  if dl-Alpha-SL-PRS is not provided
< Unchanged parts are omitted >

	· Reason for change:1. Align the naming with RAN2 specification. 
· Summary of change: modify “dl-Alpha-SLPRS” as “dl-Alpha-SL-PRS”.
· Consequences if not approved: there are some misalignment issues in the specification.


Proposal 2: 
· Adopt the following modification into TS38.214 for SL-PRS congestion control in the dedicated SL PRS resource pool.

	8.1.6	Sidelink congestion control in sidelink resource allocation mode 2
If a UE is configured with higher layer parameter sl-CR-Limit and transmits PSSCH in slot n, the UE shall ensure the following limits for any priority value k;
	
where  is the CR evaluated in slot n-N for the PSSCH transmissions with 'Priority' field in the SCI set to i, and  corresponds to the high layer parameter sl-CR-Limit that is associated with the priority value k and the CBR range which includes the CBR measured in slot n-N, where N is the congestion control processing time.
The congestion control processing time N is based on µ of Table 8.1.6-1 and Table 8.1.6-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH is to be transmitted. A UE shall only apply a single processing time capability in sidelink congestion control.
For dedicated SL PRS resource pool, the congestion control processing time N is based on µ of Table 8.1.6-1, Table 8.1.6-2 and Table 8.1.6-3 for UE processing capability 1, 2 and 3 respectively, where µ corresponds to the subcarrier spacing of the sidelink channel with which the SL PRS is to be transmitted. A UE shall only apply a single processing time capability in SL-PRS congestion control in dedicated SL PRS resource pool.

Table 8.1.6-1: Congestion control processing time for processing timing capability 1
	µ 
	Congestion control processing time N [slots]

	0
	2

	1
	2

	2
	4

	3
	8



Table 8.1.6-2: Congestion control processing time for processing timing capability 2
	µ 
	Congestion control processing time N [slots]

	0
	2

	1
	4

	2
	8

	3
	16



Table 8.1.6-3: Congestion control processing time for processing timing capability 3
	µ 
	Congestion control processing time N [slots]

	0
	3

	1
	6

	2
	12

	3
	24



It is up to UE implementation how to meet the above limits, including dropping the transmissions in slot n. 

	· Reason for change: the new processing timing capability 3 is introduced for SL-PRS Congestion control. 
· Summary of change: Capture the new processing timing capability 3 for SL-PRS Congestion control
· Consequences if not approved: the new processing timing capability 3 is missing in the specification.


Proposal 3: 
· The center frequency refers to the absolute RF frequency corresponding to subcarrier 0 of RB N_RB/2.
Proposal 4: 
· Adopt the following modification into TS38.214 for SRS bandwidth aggregation.
	6.2.1.4.2	SRS bandwidth aggregation for positioning measurements
The UE is expected to be configured with linkage information [linked-SRSPosResourceSetIdList-SrsAggregation] on SRS resource sets for positioning across two or three CCs which are linked for bandwidth aggregation. For the linked SRS resource sets, the UE is expected to be configured with the same values of startPosition, nrofSymbols, periodicityAndOffset, slotOffset, alpha, p0, subcarrier spacing, CP, and comb size, and the UE is expected to maintain phase continuity for the SRS transmission. The UE assumes that SRS resources across the linked SRS resource sets which satisfy the above conditions are linked for bandwidth aggregation, otherwise, the UE does not assume that SRS resources of the linked SRS resource sets are linked for bandwidth aggregation. For the linked SRS resource sets for bandwidth aggregation across CCs, if an SRS configured by the higher layer parameter SRS-PosResource, along with the guard[switching period] when applicable, collides with other signals or channels on a symbol and if the SRS in that symbol is dropped, SRS transmission of the linked SRS resource sets across all CCs is dropped on that symbol.
If the UE is configured with [srs-PosBWAggregationDCITriggering], and if the UE receives a DCI 0_1, 0_2, 1_1, or 1_2 triggering an aperiodic SRS resource set for positioning linked for bandwidth aggregation in a CC, subject to UE capability, UE transmits SRS of the linked SRS resource sets across all CCs.
A UE in RRC_INACTIVE mode is expected to be configured with [frequency information] on additional component carrier(s) with respective SRS configuration(s) for bandwidth aggregation.
When an SRS resource configured in a CC without PUSCH or PUCCH is linked for bandwidth aggregation with an SRS resource configured in an active UL BWP of another CC, there is a guard period during which the UE is not expected to transmit or receive other signals or channels on the affected band(s), subject to UE capability.
< Unchanged parts are omitted >

	· Reason for change: To align the UE feature about guard period and the naming of guard period
· Summary of change: Add descriptions that the guard period may affect the signal transmission or reception on the affected band(s) and align the naming of guard period and switching period. 
· Consequences if not approved: there are some misalignment issues in the specification.


Proposal 5: 
· Adopt the following modification into TS38.214 for DL bandwidth aggregation
	5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL- PRS ID associated with DL PRS bandwidth aggregation linkage has higher priority than a DL- PRS ID not associated with DL PRS bandwidth aggregation linkage. If multiple DL-PRS ID are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.
< Unchanged parts are omitted >

	· Reason for change: To align the naming of “DL-PRS ID” and “DL PRS ID” as “DL-PRS ID”
· Summary of change: Modify “DL PRS ID” as “DL-PRS ID”. 
· Consequences if not approved: there are some misalignment issues in the specification.


Proposal 6: 
· The timeline between SRS for positioning and other DL signals or channels in RRC_INACTIVE is not considered.
Proposal 7: 
· Adopt the following modification into TS38.211 or SRS hop transmission counter in the time domain.
	6.4.1.4.3	Mapping to physical resources
< Unchanged parts are omitted >
-	is the hop transmission counter in the time domain, which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
-	 is the initial hop index.
< Unchanged parts are omitted >

	· Reason for change: the value range of  cannot be equal to SlotOffsetForRemainingHops, and then it cannot correspond to the order of the higher-layer parameter SlotOffsetForRemainingHops.
· Summary of change: remove the sentence “which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
· Consequences if not approved: there are some error issues in the specification.
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