
[bookmark: _Hlk145670493][bookmark: _GoBack]3GPP TSG RAN WG1 #116-bis		                         R1-2402358
Changsha, Hunan Province, China, April 15th – 19th, 2024

Source:	CATT, CICTCI
Title:	Maintenance on Expanded and Improved NR Positioning
Agenda item:	8.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: _Ref124773351]Introduction
In RAN1#116 meeting, a lot of agreements were achieved on maintenance issues on Expanded and Improved NR Positioning [1]. This contribution further discusses the remaining maintenance issues on Expanded and Improved NR Positioning. Section 2 discusses the maintenance issues on SL positioning. Section 3 discusses the maintenance issues on NR DL and UL carrier phase positioning. Section 4 discusses the maintenance issues on positioning for RedCap UEs. Section 5 discusses one TP for TR 38.859. Section 6 summarizes the proposals with conclusions. Section 7 provides all the text proposals discussed in this contribution.
SL positioning
In RAN1#116 meeting, a working assumption about SL PRS transmission /reception in a band (pre)configured with SL CA has been made as following [1]:

	Working assumption
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
· FFS: new UE capability(ies) are defined for this combination of features
Note: whether this combination of features is supported in Rel-18 requires a conclusion on whether to introduce new UE capability(ies). No specification work until the FFS is resolved.




For this working assumption, it can solve the AGC issues caused by a dedicated SL PRS resource pool in a band (pre)configured with SL CA, and no new UE capability(ies) needs to be defined for this combination of features.

Proposal 1: The following working assumption should be confirmed without FFS bullet as below:
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.

Regarding the definition of sidelink PRS channel busy ratio (SL PRS-CBR) in clause 5.1.49 of TS 38.215 [2], the description of “the configured SL PRS resources in the transmission pool” is not clear on the meaning of the transmission pool, it should be changed to “the configured SL PRS resources in the dedicated SL PRS resource pool”, since the SL PRS-CBR is defined only for dedicated SL PRS resource pool.
Proposal 2: Adopt TP #1 for correcting the description regarding the definition of sidelink PRS channel busy ratio.
TP #1
	Reason for change:
	Corrections on description associated with the definition of sidelink PRS channel busy ratio in the dedicated SL PRS resource pool.

	
	

	Summary of change:
	In clause 5.1.49 of TS 38.215, the description of “the configured SL PRS resources in the transmission pool” is changed to “the configured SL PRS resources in the dedicated SL PRS resource pool”.

	
	

	Consequences if not approved:
	The definition of sidelink PRS channel busy ratio is vague.



-------------------------------------------- Start of text proposal to TS 38.215 v18.2.0 ---------------------------------------
[bookmark: _Toc161687960]5.1.49	Sidelink PRS channel busy ratio (SL PRS-CBR)

	Definition
	SL PRS Channel Busy Ratio (SL PRS-CBR) measured in slot n is defined as the number of SL PRS resources in the dedicated SL PRS resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold provided by the higher layer parameter sl-ThreshS-RSSI-PRS-CBR sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter [sl-TimeWindowSize-PRS-CBR-positioning] divided by the total number of the configured SL PRS resources in the dedicated SL PRS resource pool over [n-a,n-1]. 
The calculation of SL PRS-CBR is limited within the slots for which the SL PRS-RSSI is measured. If the number of SL PRS-RSSI measurement slots within the SL PRS-CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL PRS-CBR value is used.

	Applicable for
	sidelink



NOTE 1:	The slot index is based on physical slot index.
-------------------------------------------- End of text proposal to TS 38.215 v18.2.0 ---------------------------------------

For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.2.4.1.1 in [3]. One of the restriction is that SL PRS resource is mapped to the last consecutive  SL symbols in the slot, where the “SL symbols” means the symbols configured for sidelink according to higher layer parameters sl-StartSymbol and sl-lengthSymbols, so “SL symbols” may include the guard symbol. Besides, the UE shall not transmit PSSCH in the last symbol configured for sidelink. SL PRS only can be mapped on “PSSCH symbols” which don’t include the guard symbol, so the “SL symbols” should be substituted for “PSSCH symbols” in this restriction.
Proposal 3: Adopt TP #2 for correcting the description regarding the SL PRS mapping rules in a shared SL PRS resource pool.

TP #2
	Reason for change:
	Corrections on description associated with the SL PRS mapping rules in a shared SL PRS resource pool.

	
	

	Summary of change:
	In clause 8.2.4.1.1 of TS 38.214, the description of SL PRS mapping rules in a shared SL PRS resource pool is corrected.

	
	

	Consequences if not approved:
	The description associated with the SL PRS mapping rules in a shared SL PRS resource pool are not captured correctly.



-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------
[bookmark: _Toc155777467]8.2.4.1.1	Resource allocation in time domain
The UE shall transmit the SL PRS in the same slot as the associated PSCCH.
For a dedicated SL PRS resource pool, the minimum resource allocation unit in the time domain is a SL PRS resource in a slot.
The UE shall transmit the SL PRS in consecutive symbols within the slot.
A UE does not transmit multiple SL PRS resources in the same slot.
For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter sl-PrsResources-Shared-SL-PRS-RP.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
[bookmark: OLE_LINK4]-	For a given value of , SL PRS resource is mapped to the last consecutive  PSSCH symbols in the slot that meet all the other restrictions
<<< UNCHANGED PART OMITTED >>>

-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

Regarding to the OFDM symbol immediately preceding a SL PRS transmission in a dedicated SL PRS, a SL PRS transmission consists of a first AGC symbol and the SL PRS symbols in the corresponding SL PRS resource according to 8.4.1.6.3 in 38.211. However, the clause 8.2.1 in 38.211 captures the OFDM symbol immediately preceding a SL PRS transmission in a dedicated SL PRS resource pool as an AGC symbol, which is incorrect. The “SL PRS transmission” should be replaced with “SL PRS resource”. Furthermore, there is a clerical error between the quantifier “a” and “an”, which should be corrected.

Proposal 4: Adopt TP #3 for correcting the description associated with the AGC symbol of a SL PRS transmission in a dedicated SL PRS resource pool

TP #3
	Reason for change:
	Corrections on description associated with the AGC symbol of a SL PRS transmission in a dedicated SL PRS resource pool.

	
	

	Summary of change:
	In clause 8.2.1 of TS 38.211, the description associated with the AGC symbol in a dedicated SL PRS resource pool is corrected. And the clerical error on the quantifier is corrected.

	
	

	Consequences if not approved:
	Capturing the OFDM symbol immediately preceding an SL PRS transmission in a dedicated SL PRS resource pool as an AGC symbol is incorrect.


------------------------------------- Start of text proposal to TS 38.211 v18.2.0 -----------------------------------
[bookmark: _Toc153697500][bookmark: _Toc51774194][bookmark: _Toc45107525][bookmark: _Toc36026686][bookmark: _Toc29230427][bookmark: _Toc11324433]8.2.1	General
In a shared SL PRS resource pool, the OFDM symbol immediately preceding the symbols which are configured for use by PSFCH if PSFCH is configured in this slot, and the last symbol configured for sidelink in a slot, serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink in a slot serves as a guard symbol. Otherwise, the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2.
The OFDM symbol immediately preceding a SL PRS resource in a dedicated SL PRS resource pool is generated as described in clause 8.4.1.6.3.

<<< UNCHANGED PART OMITTED >>>
[bookmark: _Toc153697552]8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the common resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layer  parameter nCombSize
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by the higher-layer parameter sl-PRS-starting-symbol for a dedicated SL PRS resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for a shared SL PRS resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by the higher-layer parameter mNumberOfSymbols and limited to combinations  fulfilling 
-	in a dedicated SL PRS resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared SL PRS resource pool: {1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
-	the antenna port 
The reference point for  is subcarrier 0 in common resource block 0.
For transmission of a SL PRS in a dedicated SL PRS resource pool, the content of the OFDM symbol immediately preceding the SL PRS resource shall be generated based on 8.4.1.6.2 and mapped to resource elements with
-	the time-domain index  
-	the set of frequency-domain indices  shall be identical to those of the last OFDM symbol in the SL PRS resource 
-	the amplitude scaling factor shall be same as the amplitude scaling factor  of the SL PRS resource.

<<< UNCHANGED PARTS OMITTED >>>
------------------------------------- End of text proposal to TS 38.211 v18.2.0 -----------------------------------

Because the contents of SCI format 2-D have been stable, the relevant description in TS 38.214[3] should be updated.
Proposal 5: Adopt TP #4 for correcting the description associated with SCI format 2-D.
TP #4
	Reason for change:
	Corrections on description associated with SCI format 2-D.

	
	

	Summary of change:
	In clause 8.1 of TS 38.214, the contents of SCI format 2-D are captured.

	
	

	Consequences if not approved:
	Editorial error.


------------------------------------- Start of text proposal to TS 38.214 v18.2.0 -----------------------------------
8.1	UE procedure for transmitting the physical sidelink shared channel
<<< UNCHANGED PARTS OMITTED >>>
The UE shall set the contents of the SCI format 2-D as follows:
-	the UE shall set value of the 'SL PRS resource ID' field as indicated by higher layers.
-	the UE shall set value of the 'SL PRS request' field as indicated by higher layers.
-	the UE shall set value of the 'Embedded SCI format' field as indicated by higher layers.
-	if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the 'Embedded SCI format payload' field the fields of SCI format 2-A, set as specified above.
-	if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the 'Embedded SCI format payload' field the fields of SCI format 2-B, set as specified above.
<<< UNCHANGED PARTS OMITTED >>>
--------------------------------------- End of text proposal to TS 38.214 v18.2.0 ----------------------------------

NR DL and UL carrier phase positioning
Correction of parameter names
The names of higher layer parameters associated with NR DL carrier phase positioning in clause 5.1.6.5.2 of TS 38.214 [3] do not match the names in TS 37.355 [5], and thus should be corrected.
Proposal 6: Adopt TP #5 for correcting the names of higher layer parameters associated with NR DL carrier phase positioning.
TP #5
	Reason for change:
	The names of higher layer parameters associated with NR DL carrier phase positioning in clause 5.1.6.5.2 of TS 38.214 are still in brackets and do not match the names in TS 37.355.

	
	

	Summary of change:
	In clause 5.1.6.5.2 of TS 38.214, the names of higher layer parameters are changed to match the names in TS 37.355.

	
	

	Consequences if not approved:
	The names of higher layer parameters in clause 5.1.6.5.2 of TS 38.214 are not captured correctly.



-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------

[bookmark: _Toc155777344]5.1.6.5.2	PRS for carrier phase positioning
…
The UE may be provided with nr-PRU-DL-Info which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics nr-PhaseQuality corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityIndex which provides the uncertainty of the measurement
-	phaseQualityResolution which specifies the resolution levels used in the phaseQualityIndex field.
…
-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

Definitions of DL carrier phase measurements
The term “DL carrier phase measurements” is used in TS 38.214 [3], but not defined. DL RSCP/RSCPD, which are defined in TS 38.215 [2], should be used.
Proposal 7: Adopt TP #6 for correcting the description associated with RSCP/RSCPD measurements.
TP #6
	Reason for change:
	The term “DL carrier phase measurement”, which is used in TS 38.214, but not defined in TS 38.215. Instead, DL RSCP/RSCPD are defined in TS 38.215.

	
	

	Summary of change:
	In clause 5.1.6.5.2 of TS 38.214, change “DL carrier phase measurements” to “DL RSCP/RSCPD measurements”.

	
	

	Consequences if not approved:
	The undefined term “DL carrier phase measurement” is used in clause 5.1.6.5.2 of TS 38.214.



-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------

5.1.6.5.2	PRS for carrier phase positioning
…
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL RSCP/RSCPD measurements from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.
…
-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

RF frequency associated with carrier phase measurements
The following agreements were made in RAN1#112bis-e:
	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.




However, for “the center frequency” in above agreements, there are two different interpretations:

• Interpretation A: The frequency is the RF frequency of a center subcarrier of the DL PFL/UL SRS transmission BW. Specifically, it corresponds to the RF frequency of RE 0 of PRB N_RB/2, where N_RB denotes the bandwidth of the DL PRS/UL SRS.
• Interpretation B: In contrast, in Interpretation B the frequency corresponds to the exact middle frequency between the lowest carrier frequency and highest carrier frequencies of the DL PFL/UL SRS bandwidth. In this case, the carrier frequency can be calculated by averaging of the lowest and highest carrier frequencies of the DL PFL/UL SRS. 

It is important for RAN1 to provide clarity on this issue in this meeting to prevent any potential confusion. In RAN1#116, the following three options were discussed without consensus [6]:

	· Option 1: Adopt the following modifications on the previous agreements:
	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of DL PRS in the PFL.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined as the center frequency of the transmission bandwidth of the SRS for positioning purpose. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of the transmission bandwidth of the SRS for positioning purpose.

· 



· Option 2: Adopt the following as a conclusion:
· The center frequency of the DL RSCP/RSCPD (or the UL RSCP) measurements refers to the average frequency of the absolute RF frequencies corresponding to subcarrier 11 of RB (N_RB/2 - 1) and subcarrier 0 of RB N_RB/2 of the DL PFL (or the transmission bandwidth of the SRS for positioning purpose). 
· Option 3:
· Support optionally reporting an indication M related to the center frequency associated with the DL RSCP/RSCPD and the UL RSCP measurements. 
· If M=1 is reported, 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.
· Otherwise, the center frequency refers to the average frequency of the absolute RF frequencies corresponding to subcarrier 11 of RB (N_RB/2 - 1) and subcarrier 0 of RB N_RB/2 of the DL PFL or the transmission bandwidth of the SRS for positioning purpose.



Option 1 is preferred over Option 2 for a number of reasons:
For Option 1 (with Interpretation A), the frequency associated with the carrier phase measurement is a real physical RF carrier frequency. However, for Option 2 (with Interpretation B), the frequency associated with the carrier phase measurement is a derived, but not a real carrier frequency. 
For Option 2, the carrier frequency is in the middle of two subcarriers. The carrier phase after down-conversion to baseband is actually rotating with the time of the data samples. There is a need to properly compensate the phase rotation caused by the half SCS during baseband processing when obtain the carrier phase measurements, which should not be impacted by the phase ration.
Proposal 8: Adopt TP#7 for including the definition of center frequency in the definitions of the DL RSCP and UL RSCP.
TP #7

	Reason for change:
	There can be two interpretations of center frequency for DL/UL carrier phase measurement. The first interpretation is the RF frequency of RE 0 of PRB NRB/2, where N_RB represents the BW of the DL PRS/UL SRS. The second interpretation is that the center frequency lies between the lowest and highest RF frequencies of and highest of the DL PRS/UL SRS. To avoid confusion, there is need to clarify which definition is adopted in the specification.

	
	

	Summary of change:
	In clause 5.1.42 of TS 38.215, clarify that the center frequency associated with a DL RSCP or a UL RSCP corresponds to the RE 0 of RB NRB/2, where NRB is the number of RBs for PRS or SRS for positioning purposes

	
	

	Consequences if not approved:
	The definition of center frequency for DL RSCP and UL RSCP is not clear.



-------------------------------------------- Start of text proposal to TS 38.215 v18.2.0 ---------------------------------------
[bookmark: _Toc153613712]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 center 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


…
[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 center 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 for positioning purposes.


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.


…
-------------------------------------------- End of text proposal to TS 38.215 v18.2.0 ---------------------------------------

Positioning for RedCap UEs

Proposal 9: Adopt TP #8 for correcting the description associated with SRS frequency hopping.
TP #8
	Reason for change:
	To improve clarity of the specifications by adding reference to relevant higher layer parameter names.

	
	

	Summary of change:
	Subclause 6.2.1.4.1 of TS 38.214: 
Add reference to higher layer parameters. Correct the higher layer parameter which is associated with UL time window.

	
	

	Consequences if not approved:
	Lack of clarity in specifications due to missing reference to higher layer parameters.




-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------
[bookmark: _Toc162184987]6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via srs-PosUplinkTransmissionWindowConfig , 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 freqDomainShift
-	starting slot offset for each hop in slotOffset and starting symbol for each hop in startingPositioning 
-	number of symbols in each hop in nrofSymbols
-	hop bandwidth in c-SRS 
-	number of overlapping resource block(s) between hops, if present, in overlapValue
-	number of hops in numberOfHops .
-	it does not expect to be configured with the 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 srs-PosUplinkTransmissionWindowConfig ], 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.
-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

TP for TR 38.859
According to the following agreements in RAN1#109-e, the contents of the row of deployment layout for absolute positioning and the row of deployment layout for relative positioning/ranging in Table A.1-3 in TR38.859 [7] should be exchanged between urban grid for V2X and highway for V2X. 
	Agreement
· For SL absolute positioning evaluation in highway scenario, the following options are supported
· Alt 1 as optional: BS and UE-type RSU deployment follows TR 36.885, where wrap around method of 19*3 hexagonal cells with 500m ISD in Figure A.1.3-3 of TR 36.885 section A.1.3 is used. 
· Alt 2 as baseline: BSs are disabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically. 
· Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]
· For SL absolute positioning evaluation in urban grid scenario, BS and UE-type RSU deployment follows the description in TR 36.885 section A.1.3.
· Companies can provide additional BS/ UE-type RSU deployment, e.g. additional UE-type RSUs are added to UE-type RSU deployment in TR 36.885
Note: For absolute positioning in highway, Alt 1 is assumed for evaluation of joint Uu/SL positioning, Alt 2 is assumed for evaluation of SL only positioning. 

Agreement
· For evaluation of relative positioning or ranging in highway scenario
· BSs are disabled, 
· UE type RSU may be disabled (as baseline) or enabled (as optional)
· If enabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically.
· Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]
· For evaluation of relative positioning or ranging in urban grid scenario 
· BSs are disabled (baseline), or enabled (optional)
· companies should report their assumption
· UE type RSU may be disabled or enabled (companies should report their assumption)
· If enabled, UE type RSU deployment follows the description in TR 36.885 section A.1.3.
· If enabled, companies can provide additional RSU deployment, e.g. additional RSUs are added to RSU deployment in TR 36.885




Proposal 10: Adopt TP #9 for correcting the description regarding evaluation assumptions of urban grid for V2X and highway for V2X in TR 38.859.
TP #9

	Reason for change:
	According to the agreements in RAN1#109-e, the contents of the row of deployment layout for absolute positioning and the row of deployment layout for relative positioning/ranging in Table A.1-3 should be exchanged between urban grid for V2X and highway for V2X. 

	
	

	Summary of change:
	Correct the contents of the row of deployment layout for absolute positioning and the row of deployment layout for relative positioning/ranging in Table A.1-3.

	
	

	Consequences if not approved:
	The descriptions of the evaluation assumptions for evaluations of urban grid for V2X and highway for V2X are not correct.



-------------------------------------------- Start of text proposal to TS 38.859 v18.0.0 ---------------------------------------
[bookmark: _Toc120887930]A.1	Evaluation methodology for sidelink positioning
<<< UNCHANGED PARTS OMITTED >>>
Table A.1-3: Evaluation assumptions for evaluations of sidelink positioning for V2X use-cases
	Assumptions
	Value

	Scenarios
	V2X use-cases with highway and urban grid scenarios defined in TR 37.885 [8].
-	Road configuration for urban grid and highway provided in Annex A in TR 37.885 [8] is reused.

	
	Urban grid for V2X
	Highway for V2X

	Carrier frequency 
	Uu: 4 GHz 
SL: 6 GHz
	Uu: 2 GHz or 4GHz
SL: 6 GHz

	Deployment layout for absolute positioning
	BS and UE-type RSU deployment follows the description in clause A.1.3 in TR 36.885 [9].
-	Companies can provide results for additional BS/ UE-type RSU deployments, e.g., additional UE-type RSUs are added to UE-type RSU deployment in TR 36.885 [9].


	-	Alt 1 as optional: BS and UE-type RSU deployment follows TR 36.885, where wrap around method of 19*3 hexagonal cells with 500m ISD in Figure A.1.3-3 of clause A.1.3 in TR 36.885 [9] is used. 
-	Alt 2 as baseline: BSs are disabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically. 
-	Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]
NOTE: Alt 1 is assumed for evaluation of joint Uu/PC5 positioning, Alt 2 is assumed for evaluation of PC5-only positioning.


	Deployment layout for relative positioning/ranging
	-	BSs are disabled (baseline), or enabled (optional)
-	Companies to report their assumptions
-	UE type RSU may be disabled or enabled (companies should report their assumption)
-	If enabled, UE type RSU deployment follows the description clause A.1.3 in TR 36.885 [9].
-	If enabled, companies can provide additional RSU deployment, e.g., additional RSUs are added to RSU deployment in TR 36.885 [9].

	-	BSs are disabled 
-	UE type RSU may be disabled (as baseline) or enabled (as optional)
-	If enabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically.
-	Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]


	BS Tx power 
	Macro BS: 49dBm 

	UE Tx power 
	Vehicle UE or UE type RSU: 23dBm

	BS receiver noise figure
	5dB

	UE receiver noise figure
	9 dB

	UE dropping
	UE dropping option A defined in clause 6.1.2 of TR 37.885 [8]:
-	UE dropping option A is used for the highway scenario:
-	Vehicle type distribution: 100% vehicle type 2.
-	Clustered dropping is not used.
-	Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.
-	UE dropping option A is used for the urban grid scenario:
-	Vehicle type distribution: 100% vehicle type 2.
-	Clustered dropping is not used.
-	Vehicle speed is 60 km/h in all the lanes.
In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

	UE antenna model
	Description in clause 6.1.4 in TR 37.885 [8] is reused:
-	Vehicle UE option 1 is the baseline (Vehicle UE antenna is modelled in Table 6.1.4-8 and 6.1.4-9 in TR 37.885 [8])
-	Vehicle UE option 2 (two panels) can be optionally selected by companies.

	Channel model
	Description in clause 6.2 in TR 37.885 is reused.



<<< UNCHANGED PARTS OMITTED >>>

-------------------------------------------- End of text proposal to TS 38.859 v18.0.0 ---------------------------------------
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[bookmark: _Ref47295954][bookmark: _Ref60564645]Conclusions
In this contribution, we discuss the remaining maintenance issues on Expanded and Improved NR Positioning, and give the following proposals:
Proposal 1: The following working assumption should be confirmed without FFS bullet as below:
In NR Rel-18, in a band (pre)configured with SL CA, SL PRS transmission /reception can be supported:
· In a shared SL PRS resource pool in a single SL carrier.
· Tx power control follows the rule defined for SL CA in NR Rel-18
· In a dedicated SL PRS resource pool in a single SL carrier when the slots (pre)configured for the dedicated SL PRS resource pool do not collide with the slots (pre)configured for any other resource pool or S-SSB resource(s) in other carriers.
Proposal 2: Adopt TP #1 for correcting the description regarding the definition of sidelink PRS channel busy ratio.
Proposal 3: Adopt TP #2 for correcting the description regarding the SL PRS mapping rules in a shared SL PRS resource pool.
Proposal 4: Adopt TP #3 for correcting the description associated with the AGC symbol of a SL PRS transmission in a dedicated SL PRS resource pool
Proposal 5: Adopt TP #4 for correcting the description associated with SCI format 2-D.
Proposal 6: Adopt TP #5 for correcting the description associated with NR DL carrier phase positioning.
Proposal 7: Adopt TP #6 for correcting the description associated with RSCP/RSCPD measurements .
Proposal 8: Adopt TP#7 for including the definition of center frequency in the definitions of the DL RSCP and UL RSCP.
Proposal 9: Adopt TP #8 for correcting the description associated with SRS frequency hopping.
Proposal 10: Adopt TP #9 for correcting the description regarding evaluation assumptions of urban grid for V2X and highway for V2X in TR 38.859.

Text Proposals
[bookmark: ConclusionsTPs]In this contribution, we provided the following text proposals:
TP #1
	Reason for change:
	Corrections on description associated with the definition of sidelink PRS channel busy ratio in the dedicated SL PRS resource pool.

	
	

	Summary of change:
	In clause 5.1.49 of TS 38.215, the description of “the configured SL PRS resources in the transmission pool” is changed to “the configured SL PRS resources in the dedicated SL PRS resource pool”.

	
	

	Consequences if not approved:
	The definition of sidelink PRS channel busy ratio is vague.



-------------------------------------------- Start of text proposal to TS 38.215 v18.2.0 ---------------------------------------
5.1.49	Sidelink PRS channel busy ratio (SL PRS-CBR)

	Definition
	SL PRS Channel Busy Ratio (SL PRS-CBR) measured in slot n is defined as the number of SL PRS resources in the dedicated SL PRS resource pool whose SL PRS RSSI measured by the UE exceed a (pre-)configured threshold provided by the higher layer parameter sl-ThreshS-RSSI-PRS-CBR sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter [sl-TimeWindowSize-PRS-CBR-positioning] divided by the total number of the configured SL PRS resources in the dedicated SL PRS resource pool over [n-a,n-1]. 
The calculation of SL PRS-CBR is limited within the slots for which the SL PRS-RSSI is measured. If the number of SL PRS-RSSI measurement slots within the SL PRS-CBR measurement window is below a (pre-)configured threshold, a (pre-)configured SL PRS-CBR value is used.

	Applicable for
	sidelink



NOTE 1:	The slot index is based on physical slot index.
-------------------------------------------- End of text proposal to TS 38.215 v18.2.0 ---------------------------------------

TP #2
	Reason for change:
	Corrections on description associated with the SL PRS mapping rules in a shared SL PRS resource pool.

	
	

	Summary of change:
	In clause 8.2.4.1.1 of TS 38.214, the description of SL PRS mapping rules in a shared SL PRS resource pool is corrected.

	
	

	Consequences if not approved:
	The description associated with the SL PRS mapping rules in a shared SL PRS resource pool are not captured correctly.



-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------
8.2.4.1.1	Resource allocation in time domain
The UE shall transmit the SL PRS in the same slot as the associated PSCCH.
For a dedicated SL PRS resource pool, the minimum resource allocation unit in the time domain is a SL PRS resource in a slot.
The UE shall transmit the SL PRS in consecutive symbols within the slot.
A UE does not transmit multiple SL PRS resources in the same slot.
For a shared SL PRS resource pool, the UE transmits the SL PRS in PSSCH symbols according to clause 8.1.2.1, with the following restrictions:
-	the number of contiguous symbols for SL PRS transmission, , shall correspond to one of the SL PRS resources in parameter sl-PrsResources-Shared-SL-PRS-RP.
-	the UE shall not transmit SL PRS in symbols where associated PSCCH is transmitted.
-	the UE shall not transmit SL PRS and PSSCH DMRS in the same symbol.
-	the UE shall not transmit SL PRS and SL CSI-RS in the same symbol.
-	the UE shall transmit SL PRS on contiguous symbols either in between or after symbols where PSSCH DMRS is transmitted.
-	the UE shall transmit SL PRS only after the last symbol with second stage SCI. 
-	For a given value of , SL PRS resource is mapped to the last consecutive  PSSCH symbols in the slot that meet all the other restrictions
<<< UNCHANGED PART OMITTED >>>

-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

TP #3
	Reason for change:
	Corrections on description associated with the AGC symbol of a SL PRS transmission in a dedicated SL PRS resource pool.

	
	

	Summary of change:
	In clause 8.2.1 of TS 38.211, the description associated with the AGC symbol in a dedicated SL PRS resource pool is corrected. And the clerical error on the quantifier is corrected.

	
	

	Consequences if not approved:
	Capturing the OFDM symbol immediately preceding an SL PRS transmission in a dedicated SL PRS resource pool as an AGC symbol is incorrect.


------------------------------------- Start of text proposal to TS 38.211 v18.2.0 -----------------------------------
8.2.1	General
In a shared SL PRS resource pool, the OFDM symbol immediately preceding the symbols which are configured for use by PSFCH if PSFCH is configured in this slot, and the last symbol configured for sidelink in a slot, serve as guard symbol(s). In a dedicated SL PRS resource pool, the last symbol configured for sidelink in a slot serves as a guard symbol. Otherwise, the OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2.
The OFDM symbol immediately preceding a SL PRS resource in a dedicated SL PRS resource pool is generated as described in clause 8.4.1.6.3.

<<< UNCHANGED PART OMITTED >>>
8.4.1.6.3	Mapping to physical resources
The sequence shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the common resource blocks occupied by the SL PRS resource
and where
-	the comb size  is provided by the higher layer  parameter nCombSize
-	the resource-element offset  
-	the frequency offset  is given by Table 8.4.1.6.3-1
-	the starting symbol  is provided by the higher-layer parameter sl-PRS-starting-symbol for a dedicated SL PRS resource pool, or is determined such that the symbols {} are mapped to the last consecutive  symbols in the slot that can be used for SL PRS for a shared SL PRS resource pool as described in clause 8.2.4.1.1 in [6, TS38.214]
-	the number of symbols  is provided by the higher-layer parameter mNumberOfSymbols and limited to combinations  fulfilling 
-	in a dedicated SL PRS resource pool: {1, 2}, {2, 2}, {2, 4}, {4, 4}, {6, 6}, and combinations with  and  where  
-	in a shared SL PRS resource pool: {1, 1}, {1, 2}, {2, 1}, {2, 2}, {2, 4}, {4, 1}, {4, 2}, {4, 4}
-	the antenna port 
The reference point for  is subcarrier 0 in common resource block 0.
For transmission of a SL PRS in a dedicated SL PRS resource pool, the content of the OFDM symbol immediately preceding the SL PRS resource shall be generated based on 8.4.1.6.2 and mapped to resource elements with
-	the time-domain index  
-	the set of frequency-domain indices  shall be identical to those of the last OFDM symbol in the SL PRS resource 
-	the amplitude scaling factor shall be same as the amplitude scaling factor  of the SL PRS resource.

<<< UNCHANGED PARTS OMITTED >>>
------------------------------------- End of text proposal to TS 38.211 v18.2.0 -----------------------------------

TP #4
	Reason for change:
	Corrections on description associated with SCI format 2-D.

	
	

	Summary of change:
	In clause 8.1 of TS 38.214, the contents of SCI format 2-D are captured.

	
	

	Consequences if not approved:
	Editorial error.


------------------------------------- Start of text proposal to TS 38.214 v18.2.0 -----------------------------------
8.1	UE procedure for transmitting the physical sidelink shared channel
<<< UNCHANGED PARTS OMITTED >>>
The UE shall set the contents of the SCI format 2-D as follows:
-	the UE shall set value of the 'SL PRS resource ID' field as indicated by higher layers.
-	the UE shall set value of the 'SL PRS request' field as indicated by higher layers.
-	the UE shall set value of the 'Embedded SCI format' field as indicated by higher layers.
-	if 'Embedded SCI format' indicates that SCI format 2-A is embedded within this SCI format 2-D then the UE shall include in the 'Embedded SCI format payload' field the fields of SCI format 2-A, set as specified above.
-	if 'Embedded SCI format' indicates that SCI format 2-B is embedded within this SCI format 2-D then the UE shall include in the 'Embedded SCI format payload' field the fields of SCI format 2-B, set as specified above.
<<< UNCHANGED PARTS OMITTED >>>
--------------------------------------- End of text proposal to TS 38.214 v18.2.0 ----------------------------------

TP #5
	Reason for change:
	The names of higher layer parameters associated with NR DL carrier phase positioning in clause 5.1.6.5.2 of TS 38.214 are still in brackets and do not match the names in TS 37.355.

	
	

	Summary of change:
	In clause 5.1.6.5.2 of TS 38.214, the names of higher layer parameters are changed to match the names in TS 37.355.

	
	

	Consequences if not approved:
	The names of higher layer parameters in clause 5.1.6.5.2 of TS 38.214 are not captured correctly.



-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------

5.1.6.5.2	PRS for carrier phase positioning
…
The UE may be provided with nr-PRU-DL-Info which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics nr-PhaseQuality corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityIndex which provides the uncertainty of the measurement
-	phaseQualityResolution which specifies the resolution levels used in the phaseQualityIndex field.
…
-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

TP #6
	Reason for change:
	The term “DL carrier phase measurement”, which is used in TS 38.214, but not defined in TS 38.215. Instead, DL RSCP/RSCPD are defined in TS 38.215.

	
	

	Summary of change:
	In clause 5.1.6.5.2 of TS 38.214, change “DL carrier phase measurements” to “DL RSCP/RSCPD measurements”.

	
	

	Consequences if not approved:
	The undefined term “DL carrier phase measurement” is used in clause 5.1.6.5.2 of TS 38.214.



-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------

5.1.6.5.2	PRS for carrier phase positioning
…
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL RSCP/RSCPD measurements from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.
…
-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

TP #7

	Reason for change:
	There can be two interpretations of center frequency for DL/UL carrier phase measurement. The first interpretation is the RF frequency of RE 0 of PRB NRB/2, where N_RB represents the BW of the DL PRS/UL SRS. The second interpretation is that the center frequency lies between the lowest and highest RF frequencies of and highest of the DL PRS/UL SRS. To avoid confusion, there is need to clarify which definition is adopted in the specification.

	
	

	Summary of change:
	In clause 5.1.42 of TS 38.215, clarify that the center frequency associated with a DL RSCP or a UL RSCP corresponds to the RE 0 of RB NRB/2, where NRB is the number of RBs for PRS or SRS for positioning purposes

	
	

	Consequences if not approved:
	The definition of center frequency for DL RSCP and UL RSCP is not clear.



-------------------------------------------- Start of text proposal to TS 38.215 v18.2.0 ---------------------------------------
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 center 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


…
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 center 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 for positioning purposes.


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.


…
-------------------------------------------- End of text proposal to TS 38.215 v18.2.0 ---------------------------------------


TP #8
	Reason for change:
	To improve clarity of the specifications by adding reference to relevant higher layer parameter names.

	
	

	Summary of change:
	Subclause 6.2.1.4.1 of TS 38.214: 
Add reference to higher layer parameters. Correct the higher layer parameter which is associated with UL time window.

	
	

	Consequences if not approved:
	Lack of clarity in specifications due to missing reference to higher layer parameters.




-------------------------------------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via srs-PosUplinkTransmissionWindowConfig, 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 freqDomainShift 
-	starting slot offset for each hop in slotOffset and starting symbol for each hop in startingPositioning 
-	number of symbols in each hop in nrofSymbols
-	hop bandwidth in c-SRS 
-	number of overlapping resource block(s) between hops, if present, in overlapValue
-	number of hops in numberOfHops .
-	it does not expect to be configured with the 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 srs-PosUplinkTransmissionWindowConfig , 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.
-------------------------------------------- End of text proposal to TS 38.214 v18.2.0 ---------------------------------------

TP #9

	Reason for change:
	According to the agreements in RAN1#109-e, the contents of the row of deployment layout for absolute positioning and the row of deployment layout for relative positioning/ranging in Table A.1-3 should be exchanged between urban grid for V2X and highway for V2X. 

	
	

	Summary of change:
	Correct the contents of the row of deployment layout for absolute positioning and the row of deployment layout for relative positioning/ranging in Table A.1-3.

	
	

	Consequences if not approved:
	The descriptions of the evaluation assumptions for evaluations of urban grid for V2X and highway for V2X are not correct.



-------------------------------------------- Start of text proposal to TS 38.859 v18.0.0 ---------------------------------------
A.1	Evaluation methodology for sidelink positioning
<<< UNCHANGED PARTS OMITTED >>>
Table A.1-3: Evaluation assumptions for evaluations of sidelink positioning for V2X use-cases
	Assumptions
	Value

	Scenarios
	V2X use-cases with highway and urban grid scenarios defined in TR 37.885 [8].
-	Road configuration for urban grid and highway provided in Annex A in TR 37.885 [8] is reused.

	
	Urban grid for V2X
	Highway for V2X

	Carrier frequency 
	Uu: 4 GHz 
SL: 6 GHz
	Uu: 2 GHz or 4GHz
SL: 6 GHz

	Deployment layout for absolute positioning
	BS and UE-type RSU deployment follows the description in clause A.1.3 in TR 36.885 [9].
-	Companies can provide results for additional BS/ UE-type RSU deployments, e.g., additional UE-type RSUs are added to UE-type RSU deployment in TR 36.885 [9].


	-	Alt 1 as optional: BS and UE-type RSU deployment follows TR 36.885, where wrap around method of 19*3 hexagonal cells with 500m ISD in Figure A.1.3-3 of clause A.1.3 in TR 36.885 [9] is used. 
-	Alt 2 as baseline: BSs are disabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically. 
-	Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]
NOTE: Alt 1 is assumed for evaluation of joint Uu/PC5 positioning, Alt 2 is assumed for evaluation of PC5-only positioning.


	Deployment layout for relative positioning/ranging
	-	BSs are disabled (baseline), or enabled (optional)
-	Companies to report their assumptions
-	UE type RSU may be disabled or enabled (companies should report their assumption)
-	If enabled, UE type RSU deployment follows the description clause A.1.3 in TR 36.885 [9].
-	If enabled, companies can provide additional RSU deployment, e.g., additional RSUs are added to RSU deployment in TR 36.885 [9].

	-	BSs are disabled 
-	UE type RSU may be disabled (as baseline) or enabled (as optional)
-	If enabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically.
-	Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]


	BS Tx power 
	Macro BS: 49dBm 

	UE Tx power 
	Vehicle UE or UE type RSU: 23dBm

	BS receiver noise figure
	5dB

	UE receiver noise figure
	9 dB

	UE dropping
	UE dropping option A defined in clause 6.1.2 of TR 37.885 [8]:
-	UE dropping option A is used for the highway scenario:
-	Vehicle type distribution: 100% vehicle type 2.
-	Clustered dropping is not used.
-	Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.
-	UE dropping option A is used for the urban grid scenario:
-	Vehicle type distribution: 100% vehicle type 2.
-	Clustered dropping is not used.
-	Vehicle speed is 60 km/h in all the lanes.
In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.

	UE antenna model
	Description in clause 6.1.4 in TR 37.885 [8] is reused:
-	Vehicle UE option 1 is the baseline (Vehicle UE antenna is modelled in Table 6.1.4-8 and 6.1.4-9 in TR 37.885 [8])
-	Vehicle UE option 2 (two panels) can be optionally selected by companies.

	Channel model
	Description in clause 6.2 in TR 37.885 is reused.



<<< UNCHANGED PARTS OMITTED >>

-------------------------------------------- End of text proposal to TS 38.859 v18.0.0 ---------------------------------------
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