[bookmark: _Hlk146811767]3GPP TSG-RAN3 Meeting #121-bis	R3-235638
Xiamen, China, Oct 9th – 13th 2023

Agenda item:	23.2.3
Source:	Xiaomi
Title:	(TP to BL CR for TS 38.455) Discussion on CPP and SRS aggregation
Document for:	Discussion and Decision
1	Introduction
In this contribution, we’d like to discuss carrier phase positioning and SRS aggregation positioning based on RAN1 agreements.
2	Discussion
[bookmark: _Hlk109747344]2.1 CPP
According to the latest RAN1[1] agreement and RAN1 LS[2],Working assumption
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of system frame subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
· FFS: the maximum number of the windows


the following information is needed for the time window:
· The start of time window 
· The duration 
· The periodicity of the time window

And the time duration for SRS transmission can be OFDM symbols and slots, according to the following RAN1 agreement:
When a LMF requests the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), 
· the duration of a time window can be configured by one of the following values:
· [bookmark: _Hlk146819822]{1, 2, 4, 8, 12} OFDM symbols
· {1, 2, 4, 6, 8, 12, 16} slots
· FFS: additional values
· the number of the time windows can be configured as:
· {1, 2, …, 16}

The time duration for SRS measurement can be slots, according to the following RAN1 agreement.
When a LMF requests the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s):
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2, …, 16}

The number of the time windows can be o	{1, 2, …, 16}, so the max number of the time windows is 16.
Proposal 1, RAN3 agree to introduce the following IEs for time window(s) in NRPPa and F1AP
· The start of the time window
· The duration of the time window
· The periodicity of the time window
Including the duration of the time window for SRS transmission can be OFDM symbols and slots, and the duration of time window for SRS measurement is slots, and the maximum number of the time windows is 16.
 In RAN1’s LS[1], it is also mentioned that the carrier phase can also be applied to the remaining uplink and downlink positioning measurement and methods. Furthermore, it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods. Therefore, RAN1’s agreements related to the NR carrier phase positioning are provided in Section 4 in this LS for information

But it’s not clear whether all the remaining uplink and downlink positioning measurement and methods needs to be applied or only part of them needs to be applied if the carrier phase positioning is requested.
In our views, whether all or part of the remaining uplink and downlink positioning measurement are also needs to apply the simultaneous measurements/transmissions can be gNB’s implementation, but it can also be instructed by LMF, so it is proposed RAN3 to discuss this issue, or we can wait for RAN2’s discussion on LPP, then we can follow RAN2’s conclusion.
Observation 1, RAN1 agreed that the simultaneous measurements/transmissions for carrier phase positioning can also be applied to the remaining uplink and downlink positioning measurements and methods.
Proposal 2, whether all or part of the remaining uplink and downlink positioning measurement are needs to apply the simultaneous measurements/transmission needs to be further discussed. 
2.1 SRS BW aggregation
SRS BW aggregation request 
In last RAN3 meeting, RAN3 agreed to introduce SRS aggregation request in Positioning information request message, and it is FFS on the detail information.
In our view, the gNB is responsible to decide how the SRS resource sets can be aggregated, and according to RAN1’s agreement, SRS bandwidth aggregation between SRS can be in two or three carriers, different aggregation combination may used for different positioning requirement, which is only known by LMF, so it would be flexsible and beneficial if LMF can provide detail requirement on bandwidth aggregation, e.g. the total bandwidth requirement or the requirement for number of aggregation carriers.
Proposal 3, RAN3 agrees to introduce the total bandwidth requirement and the requirement for number of aggregation carriers in the SRS BW aggregation request information.
SRS BW aggregation activation and deactivation 
Regarding the activation/deactivation for Semi-persistent or Aperiodic SRS bandwidth aggregation, the existing positioning activation and deactivation procedure can be re-used.
However, according to the following IE, the existing SRS activation procedure can only activate one SRS resource set and the deactivation procedure can only deactivate either one SRS resource set or all resources. 
To support (de)activate bandwidth aggregation SRS, i.e. multiple SRS resource set(s), enhancements are needed. Two options can be considered:
· Option 1, introduce a new aggregation identity in Positioning activation request and positioning deactivation
· Option 2, introduce a list of SRS resource set in Positioning activation request and positioning deactivation

Observation 2, existing procedure cannot support (de)activate linked SRS resource set(s)
Proposal 4, RAN3 discuss how to support (de)activation linked SRS resource set(s) and consider following options.
-	Option 1, introduce a new aggregation identity in Positioning activation request and positioning deactivation
-	Option 2, introduce a list of SRS resource set in Positioning activation request and positioning deactivation
SRS BW aggregation measurement 
For SRS bandwidth aggregation measurement, if the aggregation info is introduced in SRS configuration IE, if aggregation ID is included in SRS resource sets, it implicitly indicates that LMF request the TRP to measure the aggregated SRS resource sets. the gNBs receives the SRS resource can know which SRS resource sets are linked, so no additional enhancement is needed for measurement related procedure.
Observation 3, no additional specification impacts on measurement procedure to support SRS bandwidth aggregation measurement
In the annex, we provide the TP for TS 38.455 to show the possible spec impacts to support SRS bandwidth aggregation.
Proposal 5, RAN3 agrees the TP to BL CR for TS 38.455 to support the SRS bandwidth aggregation.
3	Conclusion
In this contribution, we had the following observations and proposals.
CPP
Proposal 1, RAN3 agree to introduce the following IEs for time window(s) in NRPPa and F1AP
· The start of the time window
· The duration of the time window
· The periodicity of the time window
Including the duration of the time window for SRS transmission can be OFDM symbols and slots, and the duration of time window for SRS measurement is slots, and the maximum number of the time windows is 16.
Observation 1, RAN1 agreed that the simultaneous measurements/transmissions for carrier phase positioning can also be applied to the remaining uplink and downlink positioning measurements and methods.
Proposal 2, whether all or part of the remaining uplink and downlink positioning measurement are needs to apply the simultaneous measurements/transmission needs to be further discussed. 

SRS bandwidth aggregation
Observation 2, existing procedure cannot support (de)activate linked SRS resource set(s)
Proposal 4, RAN3 discuss how to support (de)activation linked SRS resource set(s) and consider following options.
-	Option 1, introduce a new aggregation identity in Positioning activation request and positioning deactivation
-	Option 2, introduce a list of SRS resource set in Positioning activation request and positioning deactivation
Observation 3, no additional specification impacts on measurement procedure to support SRS bandwidth aggregation measurement
Proposal 5, RAN3 agrees the TP to BL CR for TS 38.455 to support the SRS bandwidth aggregation.
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5	Annex (TP to BL CR for NRPPa support of SRS aggregation)
<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc105612259][bookmark: _Toc106109475][bookmark: _Toc112766367][bookmark: _Toc113379283][bookmark: _Toc120091836][bookmark: _Toc120534753]8.2.9	Positioning Activation
[bookmark: _Toc51775936][bookmark: _Toc56772958][bookmark: _Toc64447587][bookmark: _Toc74152243][bookmark: _Toc88654096][bookmark: _Toc99056145][bookmark: _Toc99959078][bookmark: _Toc105612260][bookmark: _Toc106109476][bookmark: _Toc112766368][bookmark: _Toc113379284][bookmark: _Toc120091837][bookmark: _Toc120534754]8.2.9.1	General
The Positioning Activation procedure is initiated by the LMF to request the NG-RAN node to activate semi-persistent or trigger aperiodic UL SRS transmission by the UE. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc51775937][bookmark: _Toc56772959][bookmark: _Toc64447588][bookmark: _Toc74152244][bookmark: _Toc88654097][bookmark: _Toc99056146][bookmark: _Toc99959079][bookmark: _Toc105612261][bookmark: _Toc106109477][bookmark: _Toc112766369][bookmark: _Toc113379285][bookmark: _Toc120091838][bookmark: _Toc120534755]8.2.9.2	Successful Operation


Figure 8.2.9.2-1: Positioning Activation procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING ACTIVATION REQUEST message to the NG-RAN node.
For semi-persistent UL SRS, the POSITIONING ACTIVATION REQUEST message includes an indication of the UL SRS resource set to be activated and may include the spatial relation for the semi-persistent UL SRS resource to be activated. For aperiodic UL SRS, if the SRS Resource Trigger IE is included in the POSITIONING ACTIVATION REQUEST message, the NG-RAN node shall take the value of this IE into account when triggering aperiodic SRS transmission by the UE. 
If the Activation Time IE is included in the POSITIONING ACTIVATION REQUEST message, the NG-RAN node shall take the indicated value as the LMF’s requested time for activation of the UE’s SRS transmission.
Following successful activation of UL SRS transmission in the UE, the NG-RAN node shall respond with a POSITIONING ACTIVATION RESPONSE message. If the POSITIONING ACTIVATION RESPONSE message includes the System Frame Number and/or the Slot Number IEs, the LMF shall consider that the respective information indicates the activation time of SRS transmission by the UE.
If the Aggregation ID IE is included in the POSITIONING ACTIVATION REQUEST message, the NG-RAN node shall activate the SRS resource set(s) that are linked with this Aggregation ID.
<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51775940][bookmark: _Toc56772962][bookmark: _Toc64447591][bookmark: _Toc74152247][bookmark: _Toc88654100][bookmark: _Toc99056149][bookmark: _Toc99959082][bookmark: _Toc105612264][bookmark: _Toc106109480][bookmark: _Toc112766372][bookmark: _Toc113379288][bookmark: _Toc120091841][bookmark: _Toc120534758]8.2.10	Positioning Deactivation
[bookmark: _Toc51775941][bookmark: _Toc56772963][bookmark: _Toc64447592][bookmark: _Toc74152248][bookmark: _Toc88654101][bookmark: _Toc99056150][bookmark: _Toc99959083][bookmark: _Toc105612265][bookmark: _Toc106109481][bookmark: _Toc112766373][bookmark: _Toc113379289][bookmark: _Toc120091842][bookmark: _Toc120534759]8.2.10.1	General
The Positioning Deactivation procedure is initiated by the LMF to indicate to the NG-RAN node that UL SRS transmission should be deactivated in the UE. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc51775942][bookmark: _Toc56772964][bookmark: _Toc64447593][bookmark: _Toc74152249][bookmark: _Toc88654102][bookmark: _Toc99056151][bookmark: _Toc99959084][bookmark: _Toc105612266][bookmark: _Toc106109482][bookmark: _Toc112766374][bookmark: _Toc113379290][bookmark: _Toc120091843][bookmark: _Toc120534760]8.2.10.2	Successful Operation


Figure 8.2.10.2-1: Positioning Deactivation procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING DEACTIVATION message to the NG-RAN node. This message shall include an indication of the UL SRS resource set to be deactivated or release all the related resources or an indication of the linked UL SRS resource set(s) for bandwidth aggregation.

<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Hlk142308142]9.1.1.17	POSITIONING ACTIVATION REQUEST
This message is sent by the LMF to cause the NG RAN node to activate/trigger UL SRS transmission by the UE.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	CHOICE SRS type
	M
	
	
	
	YES
	reject

	>Semi-persistent
	
	
	
	
	
	

	>>SRS Resource Set ID
	M 
	
	9.2.33
	
	-
	-

	>>SRS Spatial Relation
	O
	
	Spatial Relation Information
9.2.34
	This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.
	YES
	ignore

	>>Spatial Relation Information per SRS Resource
	O
	
	9.2.60
	
	YES
	ignore

	>>Aggregation ID
	O
	
	INTEGER(0..FFS)
	
	
	

	>Aperiodic
	
	
	
	
	
	

	>>Aperiodic
	M
	
	ENUMERATED(true,…)
	
	-
	-

	>>SRS Resource Trigger
	O
	
	9.2.35
	
	-
	-

	Activation Time
	O
	
	Relative Time 1900
9.2.36
	Indicates the start time when the SRS activation is requested
	YES
	ignore



<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51776004][bookmark: _Toc56773026][bookmark: _Toc64447655][bookmark: _Toc74152311][bookmark: _Toc88654164][bookmark: _Toc99056226][bookmark: _Toc99959159][bookmark: _Toc105612345][bookmark: _Toc106109561][bookmark: _Toc112766453][bookmark: _Toc113379369][bookmark: _Toc120091922][bookmark: _Toc120534839]9.1.1.20	POSITIONING DEACTIVATION
This message is sent by the LMF to cause the NG RAN node to deactivate UL SRS transmission or release all the transmission by the UE.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	CHOICE Abort Transmission
	M
	
	
	
	YES
	Ignore

	>Deactivate SRS Resource Set
	
	
	
	
	
	

	>>SRS Resource Set ID
	M
	
	9.2.33
	
	-
	

	>Release ALL
	
	
	NULL
	the NG-RAN node configures UE to stop transmitting SRS for the positioning purpose
	
	

	>Deactivate Bandwidth Aggregation SRS
	
	
	
	
	
	

	  >>Aggregation ID
	M
	
	INTEGER(0..FFS)
	
	
	



<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51776045][bookmark: _Toc56773067][bookmark: _Toc64447696][bookmark: _Toc74152352][bookmark: _Toc88654205][bookmark: _Toc99056274][bookmark: _Toc99959207][bookmark: _Toc105612393][bookmark: _Toc106109609][bookmark: _Toc112766501][bookmark: _Toc113379417][bookmark: _Toc120091970][bookmark: _Toc138758595][bookmark: _Hlk146379599]9.2.27	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Number Of Periodic Transmissions
	C-ifResourceTypePeriodic
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of periodic SRS transmissions.
	
	

	Resource Type
	M
	
	ENUMERATED (periodic, semi-persistent, aperiodic, …)
	
	
	

	CHOICE Bandwidth
	M
	
	
	
	
	

	>FR1
	
	
	ENUMERATED (5mHz, 10mHz, 20mHz, 40mHz, 50mHz, 80mHz, 100mHz, ...)
	
	
	

	>FR2
	
	
	ENUMERATED (50mHz, 100mHz, 200mHz, 400mHz,…)
	
	
	

	SRS Resource Set List
	
	0.. 1
	
	
	
	

	>SRS Resource Set Item
	
	1..< maxnoSRS-ResourceSets>
	
	
	
	

	>>Number of SRS Resources Per Set
	O
	
	INTEGER (1..16,...)
	The number of SRS Resources per resource set for SRS transmission. 
	
	

	>>Periodicity List
	
	0.. 1
	
	
	
	

	>>>Periodicity List Item
	
	1..<maxnoSRS-ResourcePerSet>
	
	
	
	

	>>>>PeriodicitySRS
	M
	
	ENUMERATED (0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240, …)
	Milli-seconds
	
	

	>>Spatial Relation Information
	O
	
	9.2.34
	This IE is ignored if the Spatial Relation Information per SRS Resource IE is present.
	
	

	>>Pathloss Reference Information
	O
	
	9.2.53
	
	
	

	>>Spatial Relation Information per SRS Resource
	O
	
	9.2.60
	
	
	

	SSB Information
	O
	
	9.2.54
	
	
	

	SRS Frequency
	O
	
	INTEGER(0..3279165)
	NR ARFCN 
The carrier frequency of SRS transmission bandwidth.
	YES
	ignore

	Bandwidth Aggregation Request Information
	O
	
	9.2.y
	
	YES
	ignore



<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc99056321][bookmark: _Toc99959254][bookmark: _Toc105612440][bookmark: _Toc106109656][bookmark: _Toc112766548][bookmark: _Toc113379464][bookmark: _Toc120092017][bookmark: _Toc138758642]9.2.x	Bandwidth Aggregation Request Information
[bookmark: _GoBack]This IE contains the requirement for SRS bandwidth aggregation from LMF.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Aggregation Bandwidth Required
	O
	
	FFS
	
	
	

	Number of Aggregation Carriers
	O
	
	ENUMERATED(n2,n3,…)
	
	
	



<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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