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Introduction
In this paper, we discuss the remaining maintenance issues of Rel-18 expanded and improved positioning from the following aspects.
SL positioning
· ACK/NACK for DCI 3-2
· Within SL CA framework
· SL PRS power control
CPP
· RF frequency for RSCP measurement
BW aggregation
· Condition of channel inference
· Phase continuity clarification
· Decoupling feature clarification
· RedCap BW aggregation clarification
· Switching period clarification
RedCap positioning
· Overlapped hopping patterns
· Extension to non-RedCap UEs
· Extension to non-FH patterns

SL positioning
ACK/NACK for DCI 3_2
In mode 1, the gNB controls resource allocation on sidelink. For legacy SL communication, a UE may transmit the HARQ-ACK information on uplink to the gNB based on the PSFCH reception from another UE. The HARQ-ACK information informs the gNB whether the data carried by the allocated resource has been successfully transmitted or not. 
This should also be applicable to SL PRS transmission in dedicated resource pool under mode 1 resource allocation. It is essential to send the ACK/NACK information to the grant in DCI 3_2 to the gNB so that the gNB could be aware whether the allocated SL PRS resource in one or multiple slots has been effectively used or not. It follows the generic principle of UE sending acknowledgement to the gNB for the DCI received in USS (except SL CG release).
Proposal 1: Support to report ACK/NACK to gNB for DCI 3-2.

Conditions for constructing ACK/NACK  information
Since there is no ACK/NACK in PC5 between UEs for the SL PRS transmission in the dedicated SL PRS resource pool, the ACK/NACK information could correspond to whether the SL-PRS has been transmitted on the scheduled resources from Tx UE perspective; i.e., it is up to the SL Tx UE to set the value for ACK/NACK based on the actual transmission. 
The UE can construct the ACK/NACK information based on of the following conditions:
Generate ACK if the Tx UE does transmit a SL PRS in at least one of the resources provided by a DCI format 3_2.
Generate NACK if the Tx UE does not transmit a SL PRS in any of the resources provided by a DCI format 3_2.
Proposal 2: For reporting ACK/NACK for DCI 3_2, the SL Tx UE generates
ACK if the UE transmits a SL PRS in at least one of the resources scheduled by a DCI format 3_2; or
NACK if the UE does not transmit a SL PRS in any of the resources scheduled by a DCI format 3_2.

Within SL CA framework
During post-RAN1#115 spec review, there was discussion on specification impact to TS 38.202 [2]. 
Based on the latest TS38.202, for SL PRS transmission and reception within the SL CA framework, we believe additional change is needed and would be sufficient with another note added for the shared RP type as the proposed text proposal in the end of this section. 
From transmission perspective, the change allows SL-PRS transmission in the shared RP on one SL CC, while PSSCH transmission in a communication RP on another SL CC.
From reception perspective, it allows SL-PRS reception in a shared RP on one SL CC, while PSSCH reception in a communication RP on another SL CC.
It is worth to note that this change is the clarification of the natural support of SL-PRS transmission/reception under the SL CA operation framework, since the SL-PRS transmission/reception is embedded within the data region in the shared resource pool.
For the dedicated RP, however, we think it is late in Rel-18 to extend the dedicated RP within the SL CA framework due to difficulty in harmonizing the AGC symbols prior to SL-PRS, when it is FDMed with data on another SL communication CC.
Proposal 3: RAN1 to conclude that
It is supported to transmit/receive SL-PRS for a shared RP on one SL CC, and data for a communication RP on another SL CC.
It is not supported to transmit/receive SL-PRS for a dedicated RP on one SL CC, and anything else on another SL CC.
Endorse the following TP to clause 6.3 of TS 38.202.
---------------------------- Start of Text Proposal for TS 38.202 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc153529339][bookmark: _Toc28959283]6.3	Sidelink
The tables 6.3-1 and 6.3-2 describe the possible combinations of physical channels that can be sent simultaneously in the sidelink by a UE. Table 6.3-1 introduces notation for a sidelink "Transmission Type" which represents a physical channel, and any associated transport channel. Table 6.3-2 describes the combinations of these "Transmission Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be transmitted simultaneously.
Table 6.3-1: Sidelink "Transmission Types"
	"Transmission Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A
	

	E
	SL PRS
	N/A
	



Table 6.3-2: Sidelink "Transmission Type" combinations
	Supported Combinations 
	Comment

	A
	Note 2

	B
	Note 2

	C
	Note 2

	E
	Note 2, Note 4

	E
	Note 5

	 D
	Note 2

	B+C
	Note 2

	Note 1:	Depending on the UE capability, the UE may be able to perform simultaneous Uplink and Sidelink transmissions. If the simultaneous transmission of Sidelink and Uplink is beyond the UE capability, the one not prioritized can be dropped according to [TS 38.321].
Note 2:	Depending on the UE capability, the UE may be able to perform simultaneous sidelink communication transmissions of the same sidelink “Transmission Type” combinations across multiple SL carriers. 
Note 3:	Simultaneous transmissions over multiple SL carriers with one or more UL carriers is left up to UE implementation.
Note 4:	Applicable for a shared SL PRS resource pool. Depending on the UE capability, the UE may be able to perform simultaneous sidelink transmission with the “Transmission Type” B and the “Transmission Type” E across multiple SL carriers.
Note 5:	Applicable for a dedicated SL PRS resource pool.



The tables 6.3-3 and 6.3-4 describe the possible combinations of physical channels that can be received simultaneously in the sidelink by a UE. Table 6.3-3 introduces notation for a sidelink "Reception Type" which represents a physical channel, and any associated transport channel. Table 6.3-4 describes the combinations of these "Reception Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be received simultaneously.
Table 6.3-3: Sidelink "Reception Types"
	"Reception Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A 
	

	E
	SL PRS
	N/A
	



Table 6.3-4: Sidelink "Reception Type" combinations
	Supported Combinations 
	Comment

	A
	

	B
	Note 1, Note 2

	C
	Note 1, Note 2

	E
	Note 1, Note 3

	 E
	Note 4

	 D
	Note 2

	B+C
	Note 1, Note 2

	Note 1:	Corresponds to simultaneous reception within one sub-channel
Note 2:	Depending on the UE capability, the UE may be able to perform simultaneous sidelink communication receptions of the same sidelink “Reception Type” combinations across multiple SL carriers.
Note 3:	Applicable for a shared SL PRS resource pool.
Note 4:	Applicable for a dedicated SL PRS resource pool with M_1≥1.


< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.202 ----------------------------

Priority value for SL PRS power control
To determine the power  for a SL PRS transmission, a priority value should be given per TS 38.213.  While the statement of ‘the priority level is same for PSSCH and SL PRS’ in current TS 38.213 logically contradicts the statement from TS 38.321 about the transmission control for CBR for ‘the highest priority of the logical channel(s) and pending SL-PRS transmission(s)’, since the two statements lead to ambiguity whether the priority value of SL PRS is the same or different from PSSCH. 
Proposal 4: Clarify the priority value for determination of SL PRS transmission power
Endorse the TP for clause 16.2.3.A of TS 38.213.
	Reason for change:
The priority value is unclear for SL PRS transmission power determination in current TS 38.213.
Summary of change:
The priority level is indicated by the ‘priority value’ field of the SCI format 1A as in TS 38.212.
Consequences if not approved: 
The priority level for SL PRS transmission power determination is unclear in current TS 38.213.



---------------------------- Start of Text Proposal for TS 38.213 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc156237253]16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

where,
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower 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-MaxTxPower is not provided, then 
-	if the resource pool is a shared SL PRS resource pool, the priority level is indicated by the ‘Priority’ field in SCI format 1A.same for PSSCH and SL PRS 
-	if the resource pool is a dedicated SL PRS resource pool, the priority level is for SL PRS
---------------------------- Start of Text Proposal for TS 38.213 ----------------------------
< Unchanged parts are omitted >

CPP
The remaining issue is about how the centre frequency is determined for the RSCP measurement. The ambiguity in terms of interpreting the centre frequency was well acknowledged during the discussion in RAN1#115.
For the PRS transmission bandwidth of 100 RBs, for which the RE indices are {0,1,2,…,1199}, there are two interpretations on the centre frequency, which is also shown in Figure 1:
Interpretation 1: the centre frequency coincides with RF frequency of the RE index 600, which is half SCS shift from the real centre frequency but is mapped to physical resource.
Interpretation 2: the centre frequency coincides with RF frequency between RE indices 599 and 600, which is exactly the centre frequency.


RB#0
RB#49
RB#50
RB#99
Interpretation 1
Interpretation 2

[bookmark: _Ref149231672]Figure 1 Illustration of two interpretations of the centre frequency
In our view, even though the two RF frequency is only SCS/2 apart, the ground truth phase is different, and RAN1 should strive to have a common understanding which is actually adopted. 
Comparing both, we believe that interpretation 1 should be adopted, which is defined in the same way as channel raster definition.

Proposal 5: For the centre frequency associated with the CPP measurement, it is determined as RE 0 of RB , where  is the number of RBs for PRS or SRS.
Endorse the following TP to clauses 5.1.42 and 5.2.8 of TS 38.215
[bookmark: _Toc153613712][bookmark: _Toc146730316][bookmark: _Toc145501655]---------------------------- Start of Text Proposal for TS 38.215 ----------------------------
< Unchanged parts are omitted >
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs for DL PRS in the PFL.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



< Unchanged parts are omitted >
[bookmark: _Toc153613728]5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs for the SRS.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.215 ----------------------------

BW aggregation
The same antenna port condition 
RAN4 reached the following agreements in [5].
	· RAN4 to take “single Rx chain” assumption for defining accuracy requirements for positioning measurements based on PRS/SRS bandwidth aggregation.
· RAN4 to define the following side conditions for the UE RSTD and Rx-Tx measurement period (core) and accuracy (performance) requirements.
· [bookmark: _Hlk150981761][bookmark: _Hlk157096476]For PRS resources on multiple PFLs linked for aggregation, the UE RSTD/Rx-Tx (core) and accuracy (performance) requirements apply provided that the channel over which a symbol on one PFL for PRS transmission is conveyed can be inferred from the channel over which the same symbol of another PFL or the aggregated PFL is conveyed.
Note: this does not imply the radio propagation conditions are the same for aggregated PFLs
· RAN4 to define the following side conditions for the gNB Rx-Tx measurement accuracy (performance) requirements.
· [bookmark: _Hlk157096485][bookmark: _Hlk157241389]For positioning SRS resources on multiple carriers linked for aggregation, the gNB Rx-Tx measurement accuracy (performance) requirements apply provided that the channel over which a symbol on one carrier for SRS transmission is conveyed can be inferred from the channel over which the same symbol of another carrier or the aggregated carrier is conveyed.
Note: this does not imply the radio propagation conditions are the same for aggregated carriers
Based on the agreements, RAN4 believes it is better to capture the “single Tx chain” assumption in RAN1 spec.


Given above description of side condition defined by RAN4, it should be clear that the aggregated PRS and SRS should be in the same antenna port, according to the following definition of antenna ports in TS 38.211 [4].
	[bookmark: _Toc19796382][bookmark: _Toc26459608][bookmark: _Toc29230252][bookmark: _Toc36026511][bookmark: _Toc45107350][bookmark: _Toc51774019][bookmark: _Toc106014708]4.4.1	Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 



Proposal 6: For the PRS/SRS BW aggregation, the aggregated PRS/SRS resources in two or three PFLs/carriers for a TRP/UE should have the same antenna port from RAN1 perspective.
Proposal 7: Endorse the following TP to clause 6.2 and clause 7.2 of TS 38.211.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc153697362][bookmark: _Toc51774056][bookmark: _Toc45107387][bookmark: _Toc36026548][bookmark: _Toc29230289][bookmark: _Toc26459640][bookmark: _Toc19796414]6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If PUSCH repetition Type B as described in clause 6.1 of [6, TS38.214] is applied to a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same actual repetition of a PUSCH transmission with repetition Type B.
If intra-slot frequency hopping is not enabled for a physical channel and PUSCH repetition Type B is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.
If DM-RS bundling is applied to PUSCH and/or PUCCH repetitions and/or transport-block processing over multiple slots as described in clause 6.1.7 of [6, 38.214], the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols are transmitted within the same actual time-domain window.
For SRS bandwidth aggregation as described in clause 6.2.1.4.2 of [6, 38.214], the transmission shall be such that the channel over which a symbol on the antenna port for SRS transmission on one carrier is conveyed can be inferred from the channel over which the same symbol on the antenna port for SRS transmission of another carrier or the aggregated carrier is conveyed.
< Unchanged parts are omitted >
[bookmark: _Toc153697429][bookmark: _Toc51774123][bookmark: _Toc45107454][bookmark: _Toc36026615][bookmark: _Toc29230356][bookmark: _Toc26459706][bookmark: _Toc19796480]7.2	Physical resources
The frame structure and physical resources the UE shall assume when receiving downlink transmissions are defined in Clause 4.
The following antenna ports are defined for the downlink:
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	Antenna ports starting with 3000 for channel-state information reference signals
-	Antenna ports starting with 4000 for SS/PBCH block transmission
-	Antenna ports starting with 5000 for positioning reference signals 
The UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
For DM-RS associated with a PDSCH, the channel over which a PDSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same resource as the scheduled PDSCH, in the same slot, and in the same PRG as described in clause 5.1.2.3 of [6, TS 38.214]. 
For DM-RS associated with a PDCCH, the channel over which a PDCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within resources for which the UE may assume the same precoding being used as described in clause 7.3.2.2.
For DM-RS associated with a PBCH, the channel over which a PBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a SS/PBCH block transmitted within the same slot, and with the same block index according to clause 7.4.3.1.
For PRS bandwidth aggregation as described in clause 5.1.6.5.3 of [6, 38.214], the channel over which a PRS symbol on the antenna port on one DL PRS positioning frequency layer is conveyed can be inferred from the channel over which the same PRS symbol on the antenna port of another DL PRS positioning frequency layer or the aggregated DL PRS positioning frequency layers is conveyed.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.211 ----------------------------

Phase continuity clarification
With regards to phase continuity clarification, there was discussion over the usage of this terminology in DMRS bundling introduced from coverage enhancement WI.
With the current the requirement defined in TS 38.101-1 [3], we do not think the phase continuity for PRS/SRS BW aggregation should use the existing one. First, the large margin value is NOT suitable for positioning BW aggregation, and second, it is only limited to DMRS bundling in RAN4 spec as of now.

	6.4.2.5	Phase continuity requirements for DMRS bundling
For bands that UE indicates the support of DMRS bundling, when the UE is configured with DMRS bundling, the maximum allowable difference between the measured phase value in any slot p-1 and slot p, or slot 0 and any slot p for each antenna connector shall satisfy the requirements as listed in Table 6.4.2.5-1 for the measurement conditions defined in Table 6.4.2.5-2, within a measurement time window limited by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17], and defined for each frequency band separately. The phase value for each slot is measured as shown in Annex F.9. These requirements apply to PUCCH and PUSCH transmissions with DFT-s-OFDM and CP-OFDM waveforms.
Table 6.4.2.5-1: Maximum allowable phase difference for DMRS bundling
	UL channel
	Modulation order
	Phase difference between any slot p-1 and slot p 
(NOTE 2)
	Phase difference between slot 0 and any slot p
(NOTE 3)

	PUSCH
	Pi/2 BPSK, QPSK
	[25] degrees
	[30] degrees

	PUCCH
	Pi/2 BPSK, BPSK, QPSK
	
	

	NOTE 1: 	The UE capability of the length of maximum duration refers to the maximum time duration during which UE is able to meet the phase continuity requirements, assuming no phase consistency violating events defined in TS 38.214 in between.
NOTE 2: 	This requirement applies for FDD and TDD bands, for supported DMRS bundling configurations ≤ 8 slots.
NOTE 3: 	This requirement applies only for FDD bands, for supported DMRS bundling configurations of 16 slots.






Observation 1: Currently the phase continuity requirement for PRS/SRS BW aggregation is not defined in RAN4 specification.

Based on our understanding, this phase continuity is different from that introduced for DMRS bundling as it BW aggregation for positioning is based on the single RF chain architecture and transmission on the same symbol. Instead, RAN1 could define the phase continuity using the current waveform generation equation in section 5.4 of TS 38.211 as excerpted as follows.
In RAN1 specification, the RF phase is the same value of zero at the boundary between CP and OFDM symbol for each OFDM symbol in the slot, according to the following equation. It is different from legacy LTE using phase-continuous RF waveform because in NR, the RF frequency at the transmitter could be different from the RF frequency at the receiver, resulting a per-symbol phase rotation. In NR, this per-symbol rotation is generated using Tx frequency and Rx frequency, respectively.
One of the implementations of the phase-discontinuous RF waveform is adopting the baseband per-symbol phase pre-compensation, so that the input sinusoid waveform at the mixer could still be phase continuous.
	[bookmark: _Toc153697357][bookmark: _Toc51774051][bookmark: _Toc45107382][bookmark: _Toc36026543][bookmark: _Toc29230284][bookmark: _Toc26459635][bookmark: _Toc19796409]5.4	Modulation and upconversion



Modulation and upconversion to the carrier frequency  of the complex-valued OFDM baseband signal for antenna port , subcarrier spacing configuration , and OFDM symbol  in a subframe assumed to start at  is given by 
-	for PRACH
	
-	for RIM-RS
	
where  is the configured reference point for RIM-RS;
-	for all other channels and signals





The rationale could be adopted for the explanation of the phase continuity of PRS/SRS bandwidth aggregation. The phase continuity should be interpreted as using the same zero-phase at  for both/all CCs. In actual implementation, the baseband compensation for each CC should adopt the same RF frequency for the baseband phase pre-compensation.
Therefore, we suggest to clarify that the phase continuity requirement for BW aggregation is actually a RAN1 requirement instead of RAN4 requirement defined for DMRS bundling, and introduce the change to RAN1 specification to capture that.
Proposal 8: RAN1 to clarify that the phase continuity requirement is a RAN1 requirement.
The phase continuity should be interpreted as using the same zero-phase at  for both/all CCs.
Endorse the following TP to clause 5.4 of TS 38.211.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
5.4	Modulation and upconversion



Modulation and upconversion to the carrier frequency  of the complex-valued OFDM baseband signal for antenna port , subcarrier spacing configuration , and OFDM symbol  in a subframe assumed to start at  is given by 
-	for PRACH
	
-	for RIM-RS
	
where  is the configured reference point for RIM-RS;
-	for all other channels and signals

	
	For DL PRS bandwidth aggregation and SRS bandwidth aggregation according to [6, 38.214], the above applies to all the aggregated frequencies.
NOTE:	For the uplink, the signal  and the baseband signals part thereof should be filtered per UE implementation, as required, to meet the minimum requirements as specified in [38.101-1] and [38.101-2] for the respective frequency range. 
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.211 ----------------------------

Decoupling of SRS-CA and communication CA
With regards to SRS-CA decoupled from communication, RAN1 made the following agreement and defined the corresponding capabilities.
	Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
· For the details, Rel-17 positioning SRS configuration for UE in RRC_INACTIVE state outside initial UL BWP can be the starting point



It is worthwhile to clarify that the decoupling is not only from UL CA perspective, but also from DL CA perspective in RRC_CONNECTED, which follows the rationale in RRC_INACTIVE.
For this case, the SRS-only SCell may not even have any DL carrier associated with it, so that UE is not required to support high DL/UL data rate in order to support positioning SRS BW aggregation.
Proposal 9: RAN1 to conclude that it is supported that the SCell not configured with DL but contain only positioning SRS in the UL to be aggregated with positioning SRS on another PCell/SCell.

RedCap with BW aggregation
RedCap UE does not support communication CA. Now that SRS CA and communication CA are decoupled, we think that for RedCap UE, the non-CA restriction should not be applied to positioning SRS CA. 
In this case, UE may still choose to implement a wider RF bandwidth for the sake of SRS BW aggregation without breaking the peak data rate constraint.
Proposal 10: RAN1 to conclude that a RedCap may be configured with SRS BW aggregation, which is decoupled from the constraint of non-CA for communication.

Switching period between communication and positioning SRS CA
For the switching period between communication and positioning SRS CA, RAN4 already concluded the value in their LS [6]. 
However, it was not clear from RAN1 agreement that this switching period is per band or per UE.
Based on our understanding, the communication case and positioning CA case could refer to different band combinations. For example
During communication mode, UE may be operated with band B1 single CC + band B2 single CC.
During the SRS CA mode, UE may be operated with band B1 two CCs.
In this case, we believe it should be safer to consider the switching period as per UE capability, since it could impact the RF in multiple bands, and RAN1/RAN4 may not have time to further specify any optimization for it.
Proposal 11: RAN1 to conclude that the switching period between communication and positioning SRS CA is treated as a per UE interruption time.

RedCap positioning
Overlapped frequency hopping pattern
For SRS frequency hopping, within the configured UL time window, UE is not expected to transmit other channels/signals except the SRS for positioning using frequency hopping. However, it is unclear what if UE is configured with more than one SRS frequency hopping resources which may overlap in time domain.
More generally, even when UE is not configured with UL time window, what happens if UE is configured with more than one SRS frequency hopping which may overlap. Furthermore, what if one aperiodic SRS frequency hopping overlaps with another semi-persistent or periodic SRS frequency hopping, whether UE should prioritize and transmit the aperiodic SRS frequency hopping as shown in Figure 2 is unclear. 
[image: ]

[bookmark: _Ref149656591]Figure 2: overlapped SRS frequency hopping
Theoretically, prioritizing rule among SRS frequency hopping resources could be defined as the legacy for MIMO or positioning SRS. However, given the complexity and the discussion of potential timeline involved, it would be preferable to simplify the resolution by UE not expecting such configurations. 
Proposal 12: UE does not expect to be configured with more than one SRS frequency hopping resources overlap.
Endorse the following TP to clause 6.2.1.4.1 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 >
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 with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], 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 does not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. The UE does not expect to be configured with more than one SRS resources for positioning with frequency hopping within any one [cycle] of the SRS transmission frequency hopping.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.214 ----------------------------

RedCap positioning feature extend to non-RedCap UEs
For the applicability of SRS and PRS hopping to non-redcap UEs, we had an initial discussion during the offline of RAN1#114bis, but there was no conclusion due to limited time. 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 13: 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.
Endorse the following TP to clause 5.1.6.5.1 and to clause 6.2.1.4.1 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc145348692][bookmark: _Toc155777343]5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] 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 a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency 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 >
[bookmark: _Toc155777433]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 with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], 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, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
[bookmark: _Hlk152009812]-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
---------------------------- End of Text Proposal for TS 38.214 ----------------------------

Frequency hopping features (outside active BWP) extend to non-frequency hopping transmission
For RedCap configured with SRS frequency hopping, we think network should have its freedom to even configure UE with SRS without frequency hopping, e.g. for the purpose transmitting SRS outside its active UL BWP. This can be considered as an extreme example of configuring number of hops to 1. 
Proposal 14: RAN1 to conclude that network may configure positioning SRS outside the active UL BWP without frequency hopping (number of hops equal to 1).

SRS hopping correction
The following agreement was not correctly captured in RAN1 specification. 
	Agreement
For SRS for positioning with Tx hopping n_0 is the initial frequency hop index defined as n_0=floor(n_FirstHop^RB/(m_hop^SRS-m_overlap^hop))
· No new parameter is defined
Note: the corresponding working assumption from RAN1#114bis is confirmed with this agreement.



In the current TS 38.211, there is a redundant  in the current hopping pattern, which should be removed.
-	 is the initial hop index.
In addition, there was also discussion on how the hop transmission counter is mapped to actual transmission. We noticed that in TS 38.331, the slot offsets for the second and the remaining hops are provided in the sequence of ASN.1, and thus the hop index counts from 2 following the order, which is not aligned with the explanation for  in TS 38.211. The clarification is needed as proposed in the TP in the end of this section. 
Note: the starting symbol in the slot for the remaining hops for the ASN.1 is missing, but can be directly fixed by RAN2.
TxHoppingConfig-r18 ::=             SEQUENCE {
    overlapValue-r18                    ENUMERATED {zeroRB, oneRB, twoRB, fourRB},
    numberOfHops                        INTEGER(1..6),
    slotOffsetForRemainingHopsList-r18  SEQUENCE (SIZE (1..maxNrofHops-r18-1) ) OF SlotOffsetForRemainingHops-r18,
    ...
}

Proposal 15: Endorse the following TP clause 6.4.1.4.3 of TS 38.211.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc153697423][bookmark: _Toc51774117][bookmark: _Toc45107448][bookmark: _Toc36026609][bookmark: _Toc29230350][bookmark: _Toc26459700][bookmark: _Toc19796474]6.4.1.4.3	Mapping to physical resources
< Unchanged parts are omitted >
and
-	 is given by the higher-layer parameter StartRBIndex if configured, otherwise ; 
-	 is given by Table 6.4.1.4.3-3 with

	if the higher-layer parameter EnableStartRBHopping is configured, otherwise .
-	 is given by the higher-layer parameter YYY.
-	is the hop transmission 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 >
---------------------------- End of Text Proposal for TS 38.214 ----------------------------


Conclusion
In this contribution, we have the following observations and proposals.
Proposal 1: Support to report ACK/NACK to gNB for DCI 3-2.
Proposal 2: For reporting ACK/NACK for DCI 3_2, the SL Tx UE generates
ACK if the UE transmits a SL PRS in at least one of the resources scheduled by a DCI format 3_2; or
NACK if the UE does not transmit a SL PRS in any of the resources scheduled by a DCI format 3_2.

Proposal 3: RAN1 to conclude that
It is supported to transmit/receive SL-PRS for a shared RP on one SL CC, and data for a communication RP on another SL CC.
It is not supported to transmit/receive SL-PRS for a dedicated RP on one SL CC, and anything else on another SL CC.
Endorse the following TP to clause 6.3 of TS 38.202.
---------------------------- Start of Text Proposal for TS 38.202 ----------------------------
< Unchanged parts are omitted >
6.3	Sidelink
The tables 6.3-1 and 6.3-2 describe the possible combinations of physical channels that can be sent simultaneously in the sidelink by a UE. Table 6.3-1 introduces notation for a sidelink "Transmission Type" which represents a physical channel, and any associated transport channel. Table 6.3-2 describes the combinations of these "Transmission Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be transmitted simultaneously.
Table 6.3-1: Sidelink "Transmission Types"
	"Transmission Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A
	

	E
	SL PRS
	N/A
	



Table 6.3-2: Sidelink "Transmission Type" combinations
	Supported Combinations 
	Comment

	A
	Note 2

	B
	Note 2

	C
	Note 2

	E
	Note 2, Note 4

	E
	Note 5

	 D
	Note 2

	B+C
	Note 2

	Note 1:	Depending on the UE capability, the UE may be able to perform simultaneous Uplink and Sidelink transmissions. If the simultaneous transmission of Sidelink and Uplink is beyond the UE capability, the one not prioritized can be dropped according to [TS 38.321].
Note 2:	Depending on the UE capability, the UE may be able to perform simultaneous sidelink communication transmissions of the same sidelink “Transmission Type” combinations across multiple SL carriers. 
Note 3:	Simultaneous transmissions over multiple SL carriers with one or more UL carriers is left up to UE implementation.
Note 4:	Applicable for a shared SL PRS resource pool. Depending on the UE capability, the UE may be able to perform simultaneous sidelink transmission with the “Transmission Type” B and the “Transmission Type” E across multiple SL carriers.
Note 5:	Applicable for a dedicated SL PRS resource pool.



The tables 6.3-3 and 6.3-4 describe the possible combinations of physical channels that can be received simultaneously in the sidelink by a UE. Table 6.3-3 introduces notation for a sidelink "Reception Type" which represents a physical channel, and any associated transport channel. Table 6.3-4 describes the combinations of these "Reception Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be received simultaneously.
Table 6.3-3: Sidelink "Reception Types"
	"Reception Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A 
	

	E
	SL PRS
	N/A
	



Table 6.3-4: Sidelink "Reception Type" combinations
	Supported Combinations 
	Comment

	A
	

	B
	Note 1, Note 2

	C
	Note 1, Note 2

	E
	Note 1, Note 3

	 E
	Note 4

	 D
	Note 2

	B+C
	Note 1, Note 2

	Note 1:	Corresponds to simultaneous reception within one sub-channel
Note 2:	Depending on the UE capability, the UE may be able to perform simultaneous sidelink communication receptions of the same sidelink “Reception Type” combinations across multiple SL carriers.
Note 3:	Applicable for a shared SL PRS resource pool.
Note 4:	Applicable for a dedicated SL PRS resource pool with M_1≥1.


< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.202 ----------------------------

Proposal 4: Clarify the priority value for determination of SL PRS transmission power
Endorse the TP for clause 16.2.3.A of TS 38.213.
	Reason for change:
The priority value is unclear for SL PRS transmission power determination in current TS 38.213.
Summary of change:
The priority level is indicated by the ‘priority value’ field of the SCI format 1A as in TS 38.212.
Consequences if not approved: 
The priority level for SL PRS transmission power determination is unclear in current TS 38.213.



---------------------------- Start of Text Proposal for TS 38.213 ----------------------------
< Unchanged parts are omitted >
16.2.3A	SL PRS
A UE determines a power  for a SL PRS transmission on a resource pool in SL PRS transmission occasion  on active SL BWP  of carrier  as:

where,
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower 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-MaxTxPower is not provided, then 
-	if the resource pool is a shared SL PRS resource pool, the priority level is indicated by the ‘Priority’ field in SCI format 1A.same for PSSCH and SL PRS 
-	if the resource pool is a dedicated SL PRS resource pool, the priority level is for SL PRS
---------------------------- Start of Text Proposal for TS 38.213 ----------------------------
< Unchanged parts are omitted >

Proposal 5: For the centre frequency associated with the CPP measurement, it is determined as RE 0 of RB , where  is the number of RBs for PRS or SRS.
Endorse the following TP to clauses 5.1.42 and 5.2.8 of TS 38.215
---------------------------- Start of Text Proposal for TS 38.215 ----------------------------
< Unchanged parts are omitted >
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs for DL PRS in the PFL.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



< Unchanged parts are omitted >
5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs for the SRS.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.215 ----------------------------

Proposal 6: For the PRS/SRS BW aggregation, the aggregated PRS/SRS resources in two or three PFLs/carriers for a TRP/UE should have the same antenna port from RAN1 perspective.
Proposal 7: Endorse the following TP to clause 6.2 and clause 7.2 of TS 38.211.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
If PUSCH repetition Type B as described in clause 6.1 of [6, TS38.214] is applied to a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same actual repetition of a PUSCH transmission with repetition Type B.
If intra-slot frequency hopping is not enabled for a physical channel and PUSCH repetition Type B is not applied to the physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols correspond to the same slot.
If intra-slot frequency hopping is enabled for a physical channel, the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols correspond to the same frequency hop, regardless of whether the frequency hop distance is zero or not.
If DM-RS bundling is applied to PUSCH and/or PUCCH repetitions and/or transport-block processing over multiple slots as described in clause 6.1.7 of [6, 38.214], the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols are transmitted within the same actual time-domain window.
For SRS bandwidth aggregation as described in clause 6.2.1.4.2 of [6, 38.214], the transmission shall be such that the channel over which a symbol on the antenna port for SRS transmission on one carrier is conveyed can be inferred from the channel over which the same symbol on the antenna port for SRS transmission of another carrier or the aggregated carrier is conveyed.
< Unchanged parts are omitted >
7.2	Physical resources
The frame structure and physical resources the UE shall assume when receiving downlink transmissions are defined in Clause 4.
The following antenna ports are defined for the downlink:
-	Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	Antenna ports starting with 3000 for channel-state information reference signals
-	Antenna ports starting with 4000 for SS/PBCH block transmission
-	Antenna ports starting with 5000 for positioning reference signals 
The UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
For DM-RS associated with a PDSCH, the channel over which a PDSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same resource as the scheduled PDSCH, in the same slot, and in the same PRG as described in clause 5.1.2.3 of [6, TS 38.214]. 
For DM-RS associated with a PDCCH, the channel over which a PDCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within resources for which the UE may assume the same precoding being used as described in clause 7.3.2.2.
For DM-RS associated with a PBCH, the channel over which a PBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a SS/PBCH block transmitted within the same slot, and with the same block index according to clause 7.4.3.1.
For PRS bandwidth aggregation as described in clause 5.1.6.5.3 of [6, 38.214], the channel over which a PRS symbol on the antenna port on one DL PRS positioning frequency layer is conveyed can be inferred from the channel over which the same PRS symbol on the antenna port of another DL PRS positioning frequency layer or the aggregated DL PRS positioning frequency layers is conveyed.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.211 ----------------------------


Observation 1: Currently the phase continuity requirement for PRS/SRS BW aggregation is not defined in RAN4 specification.
Proposal 8: RAN1 to clarify that the phase continuity requirement is a RAN1 requirement.
The phase continuity should be interpreted as using the same zero-phase at  for both/all CCs.
Endorse the following TP to clause 5.4 of TS 38.211.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
5.4	Modulation and upconversion



Modulation and upconversion to the carrier frequency  of the complex-valued OFDM baseband signal for antenna port , subcarrier spacing configuration , and OFDM symbol  in a subframe assumed to start at  is given by 
-	for PRACH
	
-	for RIM-RS
	
where  is the configured reference point for RIM-RS;
-	for all other channels and signals

	
	For DL PRS bandwidth aggregation and SRS bandwidth aggregation according to [6, 38.214], the above applies to all the aggregated frequencies.
NOTE:	For the uplink, the signal  and the baseband signals part thereof should be filtered per UE implementation, as required, to meet the minimum requirements as specified in [38.101-1] and [38.101-2] for the respective frequency range. 
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.211 ----------------------------

Proposal 9: RAN1 to conclude that it is supported that the SCell not configured with DL but contain only positioning SRS in the UL to be aggregated with positioning SRS on another PCell/SCell.

Proposal 10: RAN1 to conclude that a RedCap may be configured with SRS BW aggregation, which is decoupled from the constraint of non-CA for communication.
Proposal 11: RAN1 to conclude that the switching period between communication and positioning SRS CA is treated as a per UE interruption time.

Proposal 12: UE does not expect to be configured with more than one SRS frequency hopping resources overlap.
Endorse the following TP to clause 6.2.1.4.1 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 >
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 with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], 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 does not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. The UE does not expect to be configured with more than one SRS resources for positioning with frequency hopping within any one [cycle] of the SRS transmission frequency hopping.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.214 ----------------------------

Proposal 13: 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.
Endorse the following TP to clause 5.1.6.5.1 and to clause 6.2.1.4.1 of TS 38.214.
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] 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 a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency 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 >
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 with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], 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, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
---------------------------- End of Text Proposal for TS 38.214 ----------------------------

Proposal 14: RAN1 to conclude that network may configure positioning SRS outside the active UL BWP without frequency hopping (number of hops equal to 1).

Proposal 15: Endorse the following TP clause 6.4.1.4.3 of TS 38.211.
---------------------------- Start of Text Proposal for TS 38.211 ----------------------------
< Unchanged parts are omitted >
6.4.1.4.3	Mapping to physical resources
< Unchanged parts are omitted >
and
-	 is given by the higher-layer parameter StartRBIndex if configured, otherwise ; 
-	 is given by Table 6.4.1.4.3-3 with

	if the higher-layer parameter EnableStartRBHopping is configured, otherwise .
-	 is given by the higher-layer parameter YYY.
-	is the hop transmission 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 >
---------------------------- End of Text Proposal for TS 38.214 ----------------------------
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