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1	Introduction
In this contribution, we’d like to discuss the support of LPHAP according to the previous discussion and RAN1/2 progresses.
The following aspects will be discussed
Area SRS configuration
Determination of area SRS
Validity timer
Area specific SRS update when UE moves out to the area
[bookmark: _Hlk109747344]2	Discussion
Area SRS configuration
In last RAN3 meeting, RAN3 agree to re-use the Requested SRS Transmission Characteristics IE including the LPHAP Assistance Information to configure the area SRS to UE. 
The Requested SRS Transmission Characteristics IE is used for SRS configuration in legacy positioning, in legacy positioning procedure, the LMF send the Requested SRS Transmission Characteristics to the gNB, and then gNB can configure SRS according to it, but can also have a different SRS configuration from the LMF request. However, if it’s used for area SRS, the configuration includes the SRS resource in other gNBs in the validity area, the serving gNB cannot change the SRS resource for other gNB, which means it cannot configure a different SRS resource from LMF request. 
If the Requested SRS Transmission Characteristics IE is used for the area SRS configuration, the procedural text should be updated and it’s better to have a NOTE as below.If the LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node, if supported, should configure SRS transmissions for the UE in the indicated validty area, and it shall include SRS Configuration IE the SFN initialisation time IE and the LPHA P Validity Area Cells IE in the POSITIONING INFORMATION RESPONSE message.
NOTE: in case of the SRS configuraiton for the validty area, the NG-RAN node cannot change the reqeusted SRS configuration from LMF.


 And in addition, we think the Unsuccessful Operation should also be updated as below
If the LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the NG-RAN node is unable to configure the requested SRS transmissions for the the indicated validty area for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message.


Observation 1, the area SRS configuration is different from the legacy SRS configuration, the serving gNB cannot decide the SRS configuration for other gNBs in the validity area.
Proposal 1, it is suggested to update the procedural texts both in Successful Operation and Unsuccessful Operation to clarify that the serving gNB can either accept the area SRS request from LMF or reject it by responding POSITIONING INFORMATION FAILURE message.
Determination of area SRS
In our view, the area SRS means that the SRS resource should be available in all the relevant gNBs in the area. LMF is more appropriate than a single gNB to make the determination of the validity area based on the available SRS resources in the corresponding gNBs. Before LMF make the decision, LMF needs to know the available SRS resources for multiple gNBs, so that it can determine the validity area for the SRS, to make sure all the gNBs in this area have corresponding SRS resource to be reserved.  
Besides, RAN3 agree to use class 2 message to reserve the SRS resource from LMF to gNB after the area SRS configuration is sent to the UE, this indicates that LMF assumes the SRS resources are available and always ready to be reserved in the corresponding gNBs. This assumption in LMF can be realized in two ways:
-  option 1, OAM configures static SRS resources for the gNBs in the area.
-  option 2, LMF obtains dynamic available SRS resources for the gNBs in the area.
Option 1 means that the multiple SRS resources should be statically reserved in multiple gNBs, gNBs should be always ready to reserve those resources, which makes the resources wasted and it’s not flexible and efficient, in our understanding, radio resource such as SRS can be dynamic scheduled by gNB, it’s more efficient to adopt option 2 which lets the gNB notify the available SRS resource by signalling according to its resource status, the signalling procedure between LMF and gNB to exchange available SRS resource is needed and beneficial. And the procedure to support LMF obtains available SRS from different gNBs can be similar to TRP information exchange procedure, the aim is to collect available SRS resource per cell, so the procedure can be non-UE associated, the TRP information exchange can be used for this purpose.
Observation 2, a class 2 message is agreed to reserve the SRS resource from LMF to gNB indicates that the SRS resources are available and always ready to be reserved in the corresponding gNBs.
Observation 3, there’re two options to realize that the SRS resources are always ready to be reserved:
-  option 1, OAM configures static SRS resources for the gNBs in the area.
-  option 2, LMF obtains dynamic available SRS resources for the gNBs in the area.
Observation 4, option 1 may cause resources wasted and it’s not flexible and efficient.
Proposal 2, RAN3 to down-select between option 1 and option 2.
Proposal 3, if RAN3 agree option 2, include the available SRS request in TRP information request message and include the SRS configuration in the TRP information response message to obtain the available SRS resource for LMF, the corresponding impacts are captured in the TP for TS 38.455 in the Annex A.
Validity timer
After the area-specific SRS transmission is configured to UE, the LMF shall notify the gNBs in the validity area to reserve the SRS resources. In addition, we think it would be beneficial to introduce a validity timer for area SRS.
This timer can be configured by LMF according to the positioning requirements and resources utilization, the UE can use the validity timer to stop area SRS transmission, and the gNB can use the validity timer to stop the reservation without any additional signalling. 
Observation 5, it is beneficial to introduce a validity timer for area SRS.
Observation 6, UE can use the validity timer to stop area SRS transmission, and the gNB can use the validity timer to stop the reservation.
Proposal 4, it is proposed to introduce a validity timer in area SRS configuration in Positioning Information Request message and SRS Information Reservation Notification message.
Area specific SRS update when UE moves out to the area
According to the previous discussion, the area-specific SRS configuration needs to be re-configured when UE leaves the validity area, and RAN3 had the following agreements and WA
LMF should be involved for the new SRS allocation when UE moves out of the validity area. It’s up to LMF to allocate new area-specific SRS or legacy SRS for the UE.
WA: The last serving gNB could notify LMF the UE moves out of the validity area by sending the Positioning Information Update message with a new NR CGI where the UE request for SRS configuration. 
In previous discussion, we proposed RAN3 to down-select three options to let LMF know the new CGI of the UE. And option A is taken as WA in RAN3.
· option A, before path switch, the anchor gNB notifies the LMF the new serving gNB of the UE.
· option B, during path switch, the AMF knows that the cell is changed, and AMF can notify LMF the new serving gNB of UE, this option needs to check with SA2.
· option C, after path switch, the serving gNB can notify the LMF, this can rely on R17 enhancement for inactive UE positioning, i.e. the positioning information from anchor gNB.


Figure 2 Area-specific SRS re-configuration

According to RAN2 agreement in [1], a new cause value will be introduced, which means the same cause value will be included in the retrieve UE context request message, then the last serving gNB can know the UE resumes is because it moves out the validity area and it wants to get the reconfiguration. Then the last serving gNB can send the positioning information update message with the new CGI to the LMF. With RAN2 progress, we’re ok to make WA as agreement.
Agreements:
Introduce an autonomous TA adjustment enabler in the area-specific SRS configuration. If configured by the network, subject to UE capability, UE autonomously adjusts the stored RSRP when cell-reselection happens.
Maintain the WA that a new resume cause is introduced for SRS configuration request.  Implement the running CR accordingly and finalise the decision at next meeting when all WIs conclude.
There is only one SRS configuration per validity area.
Rely on network explicit release as a baseline for release of the SRS configuration in Rel-18.  FFS if any other solution is needed.  This agreement does not revert the existing agreement about stopping the area-specific TA timer when the UE reselects out of the validity area.

Observation 7, RAN2 agrees to introduce a resume cause for UE moves out of the validity area, which is aligned with RAN3’s working assumption.
Proposal 5, RAN3 turns the following WA to an agreement “WA: The last serving gNB could notify LMF the UE moves out of the validity area by sending the Positioning Information Update message with a new NR CGI where the UE request for SRS configuration.”
3	Conclusion
In this contribution, we had the following observations and proposals.
Area SRS configuration
Observation 1, the area SRS configuration is different from the legacy SRS configuration, the serving gNB cannot decide the SRS configuration for other gNBs in the validity area.
Proposal 1, it is suggested to update the procedural texts both in Successful Operation and Unsuccessful Operation to clarify that the serving gNB can either accept the area SRS request from LMF or reject it by responding POSITIONING INFORMATION FAILURE message.
Determination of area SRS
Observation 2, a class 2 message is agreed to reserve the SRS resource from LMF to gNB indicates that the SRS resources are available and always ready to be reserved in the corresponding gNBs.
Observation 3, there’re two options to realize that the SRS resources are always ready to be reserved:
-  option 1, OAM configures static SRS resources for the gNBs in the area.
-  option 2, LMF obtains dynamic available SRS resources for the gNBs in the area.
Observation 4, option 1 may cause resources wasted and it’s not flexible and efficient.
Proposal 2, RAN3 to down-select between option 1 and option 2.
[bookmark: _GoBack]Proposal 3, if RAN3 agree option 2, include the available SRS request in TRP information request message and include the SRS configuration in the TRP information response message to obtain the available SRS resource for LMF, the corresponding impacts are captured in the TP for TS 38.455 in the Annex A.
Validity timer
Observation 5, it is beneficial to introduce a validity timer for area SRS.
Observation 6, UE can use the validity timer to stop area SRS transmission, and the gNB can use the validity timer to stop the reservation.
Proposal 4, it is proposed to introduce a validity timer in area SRS configuration in Positioning Information Request message and SRS Information Reservation Notification message.
Area specific SRS update when UE moves out to the area
Observation 7, RAN2 agrees to introduce a resume cause for UE moves out of the validity area, which is aligned with RAN3’s working assumption.
Proposal 5, RAN3 turns the following WA to an agreement “WA: The last serving gNB could notify LMF the UE moves out of the validity area by sending the Positioning Information Update message with a new NR CGI where the UE request for SRS configuration.”
4	References
 [1] RAN2 meeting notes in RAN2#123-bis meeting

5	Annex A (TP for 38.455 BL support of area SRS)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
8.2.6	Positioning Information Exchange
8.2.6.1	General
The Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN node positioning information for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.6.2	Successful Operation


Figure 8.2.6.2-1: Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the NG-RAN node.
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message.
If the Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the NG-RAN node shall consider that the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.
If the UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account for allocating proper CG-SDT resources when positioning a UE.
If the UE TEG Information Request IE is included in the POSITIONING INFORMATION REQUEST message and set to "onDemand", the NG-RAN node shall, if supported, provide the UE Tx TEG association in the POSITIONING INFORMATION RESPONSE message.
If the UE TEG Information Request IE is set to "periodic", the NG-RAN node shall, if supported, reply with the POSITIONING INFORMATION RESPONSE message without including any UE Tx TEG association in this message. The NG-RAN node shall then take the UE TEG Reporting Periodicity IE into account when configuring the UE’s periodic UE Tx TEG association reporting and initiate the Positioning Information Update procedure for reporting the UE Tx TEG association received from the UE, if any.
If the Time Window Information for SRS IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node shall, if supported, configure the UE to start transmitting its UL SRS transmission at the indicated time instance.
If the LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node, if supported, should configure SRS transmissions for the UE in the indicated validty area, and it shall include SRS Configuration IE the SFN initialisation time IE and the LPHA P Validity Area Cells IE in the POSITIONING INFORMATION RESPONSE message.
NOTE: in case of the SRS configuraiton for the validty area, the NG-RAN node cannot change the reqeusted SRS configuration from LMF.
Editor’s note:  If the SRS Configuration could be re-use is FFS.
Editor’s note: If the recommended validity area is not modified by the gNB, whether to include LPHAP Validity Area Cells in the Response message is FFS.
Editor’s note:  the procedural text needs further refinement.
[bookmark: _Toc112766355][bookmark: _Toc113379271][bookmark: _Toc120091824][bookmark: _Toc138758450]8.2.6.3	Unsuccessful Operation


Figure 8.2.6.3-1: Positioning Information Exchange procedure, unsuccessful operation
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the NG-RAN node is unable to configure any SRS transmissions for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message. If a handover of the target UE has been triggered, the NG-RAN node shall send a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
If the LPHAP Assistance Information IE within the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the NG-RAN node is unable to configure the requested SRS transmissions for the the indicated validty area for the UE, it shall respond with a POSITIONING INFORMATION FAILURE message.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.2.x	SRS Information Reservation Notification
[bookmark: _Toc51775932][bookmark: _Toc56772954][bookmark: _Toc64447583][bookmark: _Toc74152239][bookmark: _Toc88654092][bookmark: _Toc99056141][bookmark: _Toc99959074][bookmark: _Toc105612255][bookmark: _Toc106109471][bookmark: _Toc112766363][bookmark: _Toc113379279][bookmark: _Toc120091832][bookmark: _Toc120534749]8.2.x.1	General
The purpose of the SRS Information Reservation Notification procedure is to allow the LMF to notify the NG-RAN node to reserve or release SRS resources in the positioning validity area. 
[bookmark: _Toc51775933][bookmark: _Toc56772955][bookmark: _Toc64447584][bookmark: _Toc74152240][bookmark: _Toc88654093][bookmark: _Toc99056142][bookmark: _Toc99959075][bookmark: _Toc105612256][bookmark: _Toc106109472][bookmark: _Toc112766364][bookmark: _Toc113379280][bookmark: _Toc120091833][bookmark: _Toc120534750]8.2.x.2	Successful Operation


Figure 8.2.x.2-1: SRS Information Reservation Notification procedure, successful operation
The LMF initiates the procedure by sending a SRS INFORMATION RESERVATION NOTIFICATION message to the NG-RAN node. 
If the SRS Reservation Request IE is set to "reserve", the NG-RAN node shall reserve the indicated SRS configuration for LPHAP in the indicated Validity Area Cells. If SRS Reservation Request IE is set to "release", the NG-RAN node shall release the previous SRS configuration in all the validity area.
If the LPHAP SRS Validity Timer IE is included in the SRS INFORMATION RESERVATION NOTIFICATION message, the NG-RAN node can take it into account to reserve the indicated resources.
Editor’s note: If the SRS Configuration could be re-use is FFS.
Editor’s note: It’s FFS to release the indicated SRS configuration or release all the reserved SRS configuration.

[bookmark: _Toc51775934][bookmark: _Toc56772956][bookmark: _Toc64447585][bookmark: _Toc74152241][bookmark: _Toc88654094][bookmark: _Toc99056143][bookmark: _Toc99959076][bookmark: _Toc105612257][bookmark: _Toc106109473][bookmark: _Toc112766365][bookmark: _Toc113379281][bookmark: _Toc120091834][bookmark: _Toc120534751]8.2.x.3	Unsuccessful Operation
Not Applicable.
[bookmark: _Toc105612258][bookmark: _Toc106109474][bookmark: _Toc112766366][bookmark: _Toc113379282][bookmark: _Toc120091835][bookmark: _Toc120534752]8.2.x.4	Abnormal Conditions
Void.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc51775998][bookmark: _Toc56773020][bookmark: _Toc64447649][bookmark: _Toc74152305][bookmark: _Toc88654158][bookmark: _Toc99056220][bookmark: _Toc99959153][bookmark: _Toc105612339][bookmark: _Toc106109555][bookmark: _Toc112766447][bookmark: _Toc113379363][bookmark: _Toc120091916][bookmark: _Toc120534833]9.1.1.14	TRP INFORMATION REQUEST
This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.
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
	
	-
	

	TRP List
	
	0 ..1
	
	
	YES
	ignore

	>TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type List
	
	1
	
	
	
	

	>TRP Information Type Item
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>>TRP Information Type Item
	M
	
	ENUMERATED (nr pci, ng-ran cgi, nr arfcn, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, …, trp type, on-demand prs, trp tx teg, beam antenna info, available SRS) 
	
	
	



[bookmark: _Toc51776044][bookmark: _Toc56773066][bookmark: _Toc64447695][bookmark: _Toc74152351][bookmark: _Toc88654204][bookmark: _Toc99056273][bookmark: _Toc99959206][bookmark: _Toc105612392][bookmark: _Toc106109608][bookmark: _Toc112766500][bookmark: _Toc113379416][bookmark: _Toc120091969][bookmark: _Toc138758594]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc99056227][bookmark: _Toc99959160][bookmark: _Toc105612346][bookmark: _Toc106109562][bookmark: _Toc112766454][bookmark: _Toc113379370][bookmark: _Toc120091923][bookmark: _Toc120534840]9.1.1.y1	SRS INFORMATION RESERVATION NOTIFICATION  
This message is sent by the LMF to notify the NG-RAN node to reserve or release SRS resources for LPHAP.
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
	
	-
	

	SRS Reservation Request 
	M
	
	ENUMERATED(reserve, release, …)
	
	YES
	ignore

	SRS Configuration FFS
	M
	
	9.2.28 FFS
	
	YES
	ignore

	LPHAP Validity Area Cells
	M
	
	9.2.A3
	
	YES
	reject

	LPHAP SRS Validity Timer
	O
	
	FFS
	
	YES
	ignore



[bookmark: _Hlk147951370]Editor’s note: Whether the SRS configuration or alternative IE should be sent for reservation by the LMF is FFS
Editor’s note: the details of the SRS Configuration IE are FFS
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.25	TRP Information
The TRP Information IE contains information for one TRP within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	TRP ID
	M
	
	9.2.24
	
	-
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	
	-
	

	>CHOICE TRP Information Item
	M
	
	
	
	-
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID
	-
	

	>>NR CGI
	M
	
	9.2.9
	
	-
	

	>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>PRS Configuration
	M
	
	9.2.44
	
	-
	

	>>SSB Information
	M
	
	9.2.54
	
	-
	

	>>SFN Initialisation Time
	M
	
	Relative Time 1900
9.2.36
	
	-
	

	>>Spatial Direction Information
	M
	
	9.2.45
	
	-
	

	>>Geographical Coordinates
	M
	
	9.2.46
	
	-
	

	>>TRP type
	M
	
	ENUMERATED (prs-only-tp, srs-only-rp, tp, rp, trp…)
	TS 38.305 [18]
	YES
	reject

	>>On-demand PRS TRP Information
	M
	
	9.2.65
	
	YES
	reject

	>>TRP Tx TEG Association
	M
	
	9.2.79
	
	YES
	reject

	>>TRP Beam Antenna Information
	M
	
	9.2.82
	
	YES
	reject

	>>Available SRS Configuration
	M
	
	9.2.28 SRS Configuration
	
	
	



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.A1  LPHAP Assistance Information 
This IE is used to indicate the recommended SRS Characteristics for LPHAP with validity area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	LPHAP Validity Area Cells
	M
	
	9.2.A3
	

	LPHAP SRS Parameters
	M
	
	9.2.A4
	

	LPHAP SRS Validity Timer
	O
	
	FFS
	



<<<<<<<<<<<<<<<<<<<< Change End (ASN.1 can be added when stable) >>>>>>>>>>>>>>>>>>>>
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3GPP TSG - RAN3 Meeting  #122   R3 - 237389   Chicago, USA, November 13  –   17, 2023     Agenda item:   2 3 .2 . 2   Source:   Xiaomi   Title:     (TP  for  TS 38.455)  S upport of   LPHAP   Document for:   Other   1   Introduction   In this contribution, we’d like to discuss  the support of LPHAP   according to the previous discussion and RAN 1/ 2  progress es .   The following aspects will be discussed   Area SRS configuration   Determination of  area SRS   Validity timer   Area specific  SRS update when UE moves out to the area   2   Discussion   Area SRS configuration   In last RAN3 meeting, RAN3 agree to re - use the  Requested SRS Transmission Characteristics IE  including the  LPHAP  Assistance Information   to configure the area SRS to UE.    The   Reque sted SRS Transmission Characteristics IE   is used for SRS configuration in legacy positioning, in legacy  positioning procedure, the LMF send the  Requested SRS Transmission Characteristics   to the gNB, and then gNB can  configure SRS according to it, but can a lso have a different SRS configuration from the LMF request. However, if it’s  used for area SRS, the configuration includes the SRS resource in other gNBs in the validity area, the serving gNB  cannot change the SRS resource for other gNB, which means it ca nnot configure a different  SRS resource from LMF  request.    If the  Requested SRS Transmission Characteristics IE   is used for the area SRS   configur ation, the procedural text should  be updated and it’s better to have a NOTE  as below.     And in addition, we think the  Unsuccessful Operation   should also be updated as below    

I f the  LPHAP   Assistance   Information   IE within the   Requested SRS Transmission Characteristics   IE   is included in  the POSITIONING INFORMATION REQUEST message, the NG - RAN node ,   if supported,   should con figure  SRS transmissions for the UE in the indicated validty area, and it shall include  SRS Configuration   IE the  SFN  initialisation time   IE and the  LPHA P Validity Area Cells   IE in the POSITI ONING INFORMATION RESPONSE  message.   NOTE: in case of the SRS configuraiton for the validty area, the NG - RAN node cannot change the reqeusted SRS  configuration from LMF.    

If  the  LPHAP   Assistance   Information   IE within the   Requested SRS Transmission  Characteristics   IE is included in  the POSITIONING INFORMATION REQUEST message   and  the  NG - RAN node   is unable to configure  the  requested   SRS transmissions   for the  the indicated validty area   for the UE,  it   shall respond with a  POSITIONING   INFORMATION FAILURE message.    

