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[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]During the SI phase, the Low Power High Accuracy Positioning was studied. In RAN#98-e, the new WID on Expanded and Improved NR Positioning [1] was approved. On the topic of LPHAP, the objectives of this work item related to RAN2 are:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK22]Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· [bookmark: OLE_LINK11][bookmark: OLE_LINK20]NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· [bookmark: OLE_LINK27][bookmark: OLE_LINK28]For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].


In this contribution, the above objectives will be analyzed and discussed.
Discussion
2.1 Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]The extend eDRX cycle beyond 10.24s in RRC_INACTIVE state is in scope of Rel-18 eRedCap WI. The eRedCap WI is discussing to support a large eDRX cycle in RRC_INACTIVE state, the cycle may possible up to 1024 HFN, i.e. 10485.76s. In view of the requirement of LPHAP, the evaluation was performed by RAN1 with the extended DRX cycle 20.48s and 30.72s, and the results show that the battery life requirement can be met. Obviously, the requirement of LPHAP is very likely to be met by the enhancement of eRedCap WI. Hence, LPHAP can wait for the progress of eRedCap WI. After there is progress on the extend value of eDRX cycle, the POS WI can evaluate whether the extended eDRX cycles can fulfill the battery life requirement of LPHAP.
Proposal 1: For the objective of extend eDRX cycle beyond 10.24s in RRC_INACTIVE state, RAN2 can wait for the progress of eRedCap WI.
2.2 SRS configuration enhancements
In RAN2#121, the scenarios of UE reselects to another cell within and out of the SRS validity area during SRS transmission were discussed with the following agreements achieved.
Agreements:
When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.
Wait for RAN1 progress for the validation of SRS transmission with issues such as interference, timing advance and spatial relation information, etc.

Agreements:
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]RAN2 assume when the UE reselects out of the positioning validity area during SRS transmission, the UE may send an RRC message to the network for SRS configuration request.
LS to RAN3 to confirm this.
To support SRS valid in an area, the following issues also need to be discussed.
#Issue 1: Validation of SRS resource/configuration
Naturally, a valid area is needed to be configured to UE together with the SRS configuration. In RAN1#112, it was agreed that the SRS validity area consists of cells configured in the same band and the same carrier.
	Agreement
For SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support the following:
· An SRS positioning validity area consists of cells configured in the same band and the same carrier, and the following parameters with respect to BWP information of SRS for positioning configuration are commonly applied across cells within the validity area:
· BWP parameters
· locationAndBandwidth
· subcarrierSpacing
· cyclicPrefix


Hence, tracking area code (TAC), geographic location, etc. are not applicable to describe the valid area. The straightest way is defining the valid area as a list of cells. When cell reselection occurs, UE compares the serving cell ID with the cell list. If the serving cell ID is contained in the cell list, the SRS can be seen as valid and could be used for positioning, else the UE may need to request SRS from the network.
Proposal 2: The valid area in format of cell list is configured to UE together with the SRS configuration.
To recover the UL resource timely and improve the flexibility of network resource allocation, a valid time is also needed for the SRS configuration. During the valid time, the configured SRS can be considered as valid. Once the time is expired, both UE and the network will release the SRS configuration, UE may need to request SRS from the network.
Proposal 3: To recover the UL resource timely and improve the flexibility of network resource allocation, a valid time can be configured together with the SRS configuration.

#Issue 2: How to pre-configure positioning SRS to UE
During the SI phase, many candidate solutions were proposed. Companies are inconsistent on the understanding of the concept of “pre-configure one or multiple SRS”, shown as follow:
· Pre-configure UE-specific SRSs via dedicate signalling: the SRS is valid in an area consist of serval cells; or each SRS is valid in a different cell;
· Pre-configure multiple common SRSs via posSIB, the SRS is valid in one or multiple cells;
In view of these cases, this issue can be divided into two separate parts, i.e., the SRS configuration is common to all UE in a cell or dedicate to a UE, and the SRS configuration is common in a list of cells or dedicate in a certain cell.
It is nature that the UE-specific SRS can be pre-configured to UE via dedicate signalling. And when there is massive of UE, broadcast may bring some signalling overhead reduction. From our perspective, both methods can be supported.
Proposal 4: The SRS can be pre-configured to UE via dedicate signalling and posSIB.
For the issue of whether the SRS configuration can be common in a list of cells, in RAN1#112, RAN1 discussed this issue, it was agreed that the following parameters can be commonly configured across cells within the validity area. 
	Agreement
For SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, at least the following parameters in SRS for positioning configuration are commonly configured across cells within the validity area:
· srs-PosConfig
· SRS-PosResourceSet
· srs-PosResourceSetId
· srs-PosResourceIdList
· resourceType
· SRS-PosResource
· srs-PosResourceId
· transmissionComb
· resourceMapping
· freqDomainShift
· freqHopping
· groupOrSequenceHopping-r16
· resourceType
· FFS: whether sequenceId is configured commonly across cells or per cell


But there is no conclusion that whether the sequenceId, spatial relation related parameters and power control related parameters can be commonly configured across cells. This will impact the design of signalling structure. RAN2 needs to wait for further conclusion from RAN1.
Proposal 5: Wait for RAN1’s final conclusion on which parameters can be commonly configured within the validity area to design the SRS configuration structure.

#Issue 3: The positioning procedure, e.g. SRS activation/request procedure
· Pre-configure UE-specific SRS via dedicate signalling
When the SRS is UE-specific, after the event is detected, there is no need for resource coordination between RAN nodes and LMF. Additionally, the SRS configuration is dedicated to the UE, the correspondence between UE and SRS configuration is known by the RAN. The network can identify the UE by detecting SRS. 
Observation 1: When the pre-configured SRS is UE-specific, it is possible for the network to identify the positioning requirement of the UE by detecting SRS in LPHAP.
Because the network has no idea which cell the UE is camping on and when UE will have a positioning requirement. The gNBs within the valid area need to keep detecting the UE-specific SRS. To reduce the power consumption bring by the unnecessary monitoring, we can configure UE to indicate the occurrence of the positioning event to RAN. The feature combination [3] introduced in Rel-17 can be used, i.e., UE indicates the occurrence of positioning event to the network by the dedicate RACH for positioning.
	additionalRACH-ConfigList
List of feature or feature combination-specific RACH configurations, i.e. the RACH configurations configured in addition to the one configured by rach-ConfigCommon and by msgA-ConfigCommon. The network associates all possible preambles of an additional RACH configuration to one or more feature(s) or feature combination(s). The network does not configure this list to have more than 16 entries. If both rach-ConfigCommon and msgA-ConfigCommon are configured for a specific FeatureCombination, the network always provides them in the same additionalRACH-Config.


The procedure in the following figure can be taken as baseline.


Figure 1. Positioning procedure when UE is pre-configured with UE-specific SRS
Compare to the inactive UL positioning procedure in Rel-17, this method saves 1 UL message and 3 DL message. The power consumption reduction is enormously.
Proposal 6: When the pre-configured SRS is UE-specific, a dedicate preamble for POS can be used by UE to trigger the network to start detecting and performing measurement on the SRS.
· Pre-configured multiple SRSs via posSIB
When SRS is configured via posSIB, these SRSs are common to the UE within the cell. To avoid the conflict caused by two or more UEs choose the same SRS at the same time, coordination between UE and RAN is needed. The following agreement was achieved in RAN1 110-bis meeting.
	· SRS for positioning activation/request procedure(s), e.g., network activation of SRS via paging, UE request to obtain/update SRS via RACH-based procedure;
· FFS: Events of invalidity of SRS configuration to trigger the UE request procedure.


The RACH procedure can be used for coordination. During the RACH procedure, the UE can indicate its requirement to the network by the following two ways:
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option A: via dedicate RACH configuration for positioning, e.g. dedicate preamble;
· Option B: indicated in Msg3.
For option A, a dedicate configuration for positioning can be configured to UE to indicate the positioning requirement. After receiving the dedicate preamble, the network realize the UE is asking for positioning. After determine the UE identity, the network configure the SRS for UE by SRS index. The Uu procedure is shown as Figure 2(a).


Figure 2(a). UE indicate its positioning requirement via the dedicate preamble
For option B, a new bit can be introduced in Msg3 or a new parameter of ResumeCause can be added to indicate the RRC_INACTIVE positioning. After receiving Msg3, the network realizes that this UE asked for positioning. Then the network allocates an SRS for this UE via RRCRelease message. The Uu procedure is shown as Figure 2(b).
RRCResumeRequest ::=            SEQUENCE {
        rrcResumeRequest            RRCResumeRequest-IEs
}

RRCResumeRequest-IEs ::=        SEQUENCE {
    resumeIdentity                  ShortI-RNTI-Value,
    resumeMAC-I                     BIT STRING (SIZE (16)),
    resumeCause                     ResumeCause,
    spare                           BIT STRING (SIZE (1))
}


Figure 2(b). UE indicate its positioning requirement via Msg3
Proposal 7: When the SRSs are pre-configured via posSIB, UE request the SRS allocation via RACH-based procedure. FFS via Msg1 or Msg3.
2.3 Alignment between PRS and (e)DRX
In RAN2#120 it was agreed that there are two directions of DRX/PRS alignments: (a) PRS alignment with fixed DRX; (b) DRX alignment with fixed PRS. In this section, the issue will be discussed start from the characteristics of PRS and DRX.
Characteristic of PRS configuration:
At present, the PRS is requested by the LMF and configured by the RAN. And the PRS is configured to UE via system information or via LPP information. The PRS is not configuration for a certain UE, i.e., the PRS configuration is non-UE associated. 
Characteristic of DRX configuration:
UE in RRC_IDLE and RRC_INACTIVE state monitors one paging occasion (PO) per DRX cycle. UE needs to determine the DRX cycle, PF and PO in order. Three kinds of paging cycle can be configured to UE, i.e., default cycle broadcast in SI, UE-specific configured via NAS signalling and UE-specific cycle configured via RRC signalling. All of these three DRX cycles are valued in rf32, rf64, rf128 and rf256 [3] [5]. UE in RRC_INACTIVE state will determine the DRX cycle, i.e. the parameter T, by the shortest one in these three cycles, if configured. 
The PF and PO for paging determined by the following formulae [4]:
	SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
Index (i_s), indicating the index of the PO is determined by:
i_s = floor (UE_ID/N) mod Ns


It can be seen that the UE_ID will not affect the position of potential PF or PO. Because even there are large number of UE_ID, after mod N, the value will in scope of (0, 1, …, N-1). And floor (UE_ID/N) mod Ns will in scope of (0, 1, …, Ns-1). Hence, all the potential SFN which can be calculated as PF can be determined by the cell level parameters PF_offset, N and minimum DRX cycle (i.e., rf32). Within these potential PFs, the potential POs can be determined by the cell level parameters N and Ns.
For a certain UE with UE_ID x, its PF and PO must be a subset of these potential PF and PO. That is to say, these potential PF and PO calculate by the cell level parameters contains the monitoring time of all UEs in the cell.


Figure 3. PF and PO
Observation 2: The potential PF and PO of a cell can be determined by the cell level parameters, e.g. PF_offset, N and minimum DRX cycle (i.e., rf32), these potential PF and PO is the complete set of the monitoring time of the UEs in the cell.
Analyze on potential solutions:
Take the above characteristics of PRS and DRX into consideration, it can be seen that the PRS is cell level configuration. Considering the PO for different UE is various, when there are many UE have requirement of LPHAP, the algorithm for coordinating the PRS and the POs of each UE is complex. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Based on observation 1, it can be seen that, the potential PF and PO of the cell only occurs on some certain times, which has a periodic pattern. It is possible to make alignment between the PRS and these potential PF and PO. Because these potential PF and PO can cover all the monitoring time of the UEs in the cell, the PRS/DRX alignment requirement for all the UE can be met.


Figure 4. Alignment between DRX and PRS
For the candidate solutions, PRS alignment with fixed DRX and DRX alignment with fixed PRS. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]During positioning procedure, UE need to monitor serval neighbour cells’ PRS. It is hard to coordinate the DRX parameters, e.g. cycle, PF_offset, firstPDCCH-MonitoringOccasionOfPO, to cover all the PRS. In contrast, adjust these PRS to fall within the DRX is more easily. Additionally, the DRX configuration may relate to some other business requirement, that it is not suitable for adjustment.
From our perspective, make PRS align with fixed DRX is a better choice.
Proposal 8: Support PRS alignment with fixed DRX. The fixed DRX refer to the potential PF and PO of the cell, which can be determined by the cell level parameters, e.g. PF_offset, N and minimum DRX cycle.
Considering the PRS needs to align with the DRX of neighbour cells, the DRX parameters, e.g. PF_offset, of neighbour cells are needed. There are two candidate solutions: 
· Negotiate between gNBs: After obtaining neighbour cells’ DRX parameters via Xn message, the serving cell generate PRS configuration.
· Negotiate between gNBs and LMF: gNB and/or AMF send the DRX parameters to LMF. The PRS configuration is coordinated and recommended by LMF and final configured by RAN.
These two solutions are in scope of RAN3, we would better send an LS to RAN3 to trigger the discussion.
[bookmark: OLE_LINK21][bookmark: OLE_LINK23]Proposal 9: There are some impacts on RAN3 to support alignment between DRX and PRS. Send RAN2 agreement to RAN3 to trigger the discussion.
1.1. 
1.2. 
2.4 [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Discussion on DL positioning in RRC_IDLE
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The enhancement on DL positioning with measurement performed in IDLE and reported in CONNECTED was contained in the WID. However, according to the agreement achieved in meeting RAN2#120, the power saving benefit of this enhancement need to be confirmed firstly.
Proposal3: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1. (15/15)
	Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
	Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
	Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, can be evaluated in the WI phase with SA2 involved.
For the issue of power saving benefits, RAN2 can only give a qualitative analysis. Compared with the inactive positioning as specific in Rel-17, this mechanism may have lower power consumption when the UE stay at RRC_IDLE state. But there may be higher power consumption bring by state transition and after the UE enter RRC_CONNECED state. Whether UE can have lower power consumption may depend on the positioning cycle, i.e. how long the UE need to enter RRC_CONNECTED state to perform measurement report. By qualitative analysis, it is hard to say whether this mechanism will bring power saving benefits. A quantitative analysis from RAN1 is needed. 
Proposal 10: Postpone the measurement performed in RRC_IDLE and report in RRC_CONNECTED until there is a clear confirmation of power saving benefits from RAN1.
2.5 Discussion on the LS from SA2
RAN2 received the following LS from SA2.
	[bookmark: _Hlk119551644]1. Overall Description:
[bookmark: _Hlk118277894]In the study phase of release 18 eLCS_Ph3 work item, SA2 discusses the key issue “support of low power and/or high accuracy positioning” and concludes the solution only targeting the aspect of “low power and high accuracy”. However, in the normative phase (February meeting) discussion, some companies proposed to consider another aspect of LPHAP, i.e. “low power or high accuracy” positioning.

SA2 kindly ask RAN1 and RAN2:
whether the study on “low power or high accuracy” positioning is in the release 18 RAN working scope. If yes, SA2 would like to ask RAN1 and RAN2 to provide the feedback on the architectural impact.

SA2 kindly ask SA1:
whether SA1 specifies the requirement on “low power or high accuracy” positioning in release 18.

2. Actions:
To RAN1, RAN2, SA1 group.
ACTION: 	SA2 group kindly asks RAN1, RAN2, SA1 to answer the above questions.


According to the WID [1], the objective of Expanded and Improved NR Positioning is specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 [6].
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].


With reference to the use-case 6 in Table A.7.2-1 in TS 22.104 [6], it can be seen that, LPHAP has the requirement on accuracy and low power at the same time, i.e. low power and high accuracy. From our perspective, the study on “low power or high accuracy” positioning is out of the release 18 RAN working scope. A reply LS is needed to be sent to SA2 to show the perspective of RAN2.
Table A.7.2-1: Low power high accuracy positioning use cases
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time

	6
	< 1 m
	Service Level 3
	15 s to 30 s
	6 - 12 months 


Proposal 11: Send a reply LS to SA2 to indicate that from the perspective of RAN2, “low power or high accuracy” positioning is out of the release 18 RAN working scope. The reply LS can refer to the draft LS in Annex A.

Conclusion
According to the analysis in section 2, the following observations and proposals are provided:
Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state
Proposal 1: For the objective of extend eDRX cycle beyond 10.24s in RRC_INACTIVE state, RAN2 can wait for the progress of eRedCap WI.

SRS configuration enhancements
Proposal 2: The valid area in format of cell list is configured to UE together with the SRS configuration.
Proposal 3: To recover the UL resource timely and improve the flexibility of network resource allocation, a valid time can be configured together with the SRS configuration.
Proposal 4: The SRS can be pre-configured to UE via dedicate signalling and posSIB.
Proposal 5: Wait for RAN1’s final conclusion on which parameters can be commonly configured within the validity area to design the SRS configuration structure.
Observation 1: When the pre-configured SRS is UE-specific, it is possible for the network to identify the positioning requirement of the UE by detecting SRS in LPHAP.
Proposal 6: When the pre-configured SRS is UE-specific, a dedicate preamble for POS can be used by UE to trigger the network to start detecting and performing measurement on the SRS.
Proposal 7: When the SRSs are pre-configured via posSIB, UE request the SRS allocation via RACH-based procedure. FFS via Msg1 or Msg3.

Alignment between PRS and (e)DRX
Observation 2: The potential PF and PO of a cell can be determined by the cell level parameters, e.g. PF_offset, N and minimum DRX cycle (i.e., rf32), these potential PF and PO is the complete set of the monitoring time of the UEs in the cell.
Proposal 8: Support PRS alignment with fixed DRX. The fixed DRX refer to the potential PF and PO of the cell, which can be determined by the cell level parameters, e.g. PF_offset, N and minimum DRX cycle.
Proposal 9: There are some impacts on RAN3 to support alignment between DRX and PRS. Send RAN2 agreement to RAN3 to trigger the discussion.

Discussion on DL positioning in RRC_IDLE
Proposal 10: Postpone the measurement performed in RRC_IDLE and report in RRC_CONNECTED until there is a clear confirmation of power saving benefits from RAN1.

Discussion on the LS from SA2
Proposal 11: Send a reply LS to SA2 to indicate that from the perspective of RAN2, “low power or high accuracy” positioning is out of the release 18 RAN working scope. The reply LS can refer to the draft LS in Annex A.

Reference
[1]. [bookmark: _Ref66805266][bookmark: _Ref77688400]RP-223549 New WID on Expanded and Improved NR Positioning.
[2]. R2-2203949 LS on Positioning in RRC_INACTIVE State.
[3]. 3GPP TS 38.331 Radio Resource Control (RRC) protocol specification.
[4]. TS 38.304 User Equipment (UE) procedures in Idle mode and RRC Inactive state.
[5]. TS 24.501 Non-Access-Stratum (NAS) protocol for 5G System (5GS).
[6]. TS 22.104 Service requirements for cyber-physical control applications in vertical domains.

Annex A


1. Overall Description:
In RAN#98-e, the WID on Expanded and Improved NR Positioning was approved. The objective of LPHAP is:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
Specify solutions for alignment between eDRX and PRS configurations [RAN2].



With reference to the use-case 6 in Table A.7.2-1 in TS 22.104, it can be seen that, LPHAP has the requirement on accuracy and low power at the same time, i.e. low power and high accuracy. From RAN2 perspective, the study on “low power or high accuracy” positioning is out of the release 18 RAN working scope.

Table A.7.2-1: Low power high accuracy positioning use cases
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time

	6
	< 1 m
	Service Level 3
	15 s to 30 s
	6 - 12 months 



RAN2 kindly ask SA2 take the above information into consideration.


2. Actions:
To WG SA2:
ACTION: 	RAN2 kindly ask SA2 take the above information into consideration.

3. Date of Next TSG-RAN2 Meetings:
3GPP TSG-RAN2 Meeting #122	             22 - 26 May 2023	     	 Incheon, KR
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1.


 


Introduction


 


During the SI phase, the 


Low Power High Accuracy Positioning 


was studied


.


 


I


n RAN#98


-


e, 


the


 


new 


WID on 


Expanded and Improved NR Positioning


 


[1]


 


was approved. 


O


n


 


the topic of LPHAP, 


the


 


objectives of this work item related to RAN2 are:


 


·


 


Specify enhancements for enabling LPHAP use


-


case


 


6


 


as defined in TS 22.104 including:


 


o


 


Extending 


e


DRX cycle beyond 10.24s 


in RRC_INACTIVE state


 


towards meeting the 


battery life 


requirement for LPHAP [RAN2, RAN3


, 


RAN4


]


 


§


 


Positioning


-


specific enhancement for eDRX cycle beyond 10.24s to be 


defined as part of Rel


-


18 WI on expanded and improved NR positioning.


 


·


 


NOTE: Work on this objective should be coordinated with that in 


Rel


-


18 WI on 


eRedCap. Towards this, the feature of extending 


eDRX cycle beyond 10.24s should be defined as part of Rel


-


18 WI 


on eRedCap.


 


§


 


NOTE: Inputs from RAN1 as necessary may be facilitated via LSs


 


o


 


For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify 


SRS 


configuration 


enhancements 


based on SRS positioning validity area 


to avoid frequent 


RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].


 


§


 


SRS for positioning configurations in multiple cells


 


[RAN2


, RAN1


]


. 


 


·


 


Note: Details including issues such as 


interference, timing advance, 


spatial relation information, pathloss reference and common SRS 


parameters across multiple cells can be further discussed during 


normative work.


 


§


 


Pre


-


configuration of one or multiple SRS for positioning configurations


 


[RAN2, RA


N3]


.


 


§


 


SRS for positioning 


activation


/


request procedure(s) [RAN2


, RAN1


].


 


o


 


Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and 


reporting of the measurements in RRC_CONNECTED state [RAN2].


 


o


 


Specify solutions for alignment between 


e


DRX and PR


S configurations [RAN2].


 


I


n this contribution, the


 


above


 


objective


s


 


will be analyzed and discussed.


 


2.


 


Discussion


 


2.1


 


Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state


 


The extend eDRX 


cycle


 


beyond 10.24s 


in RRC_INACTIVE state


 


is in scope of 


Rel


-


18 


eRedCap


 


WI


.


 


The 


eRedCap


 


WI


 


is 


discussing to support a large eDRX cycle in RRC_INACTIVE state


, 


the cycle may 


possible


 


up to 1024 


H


FN


, i.e. 10485.76s


. In view of the requirement of LPHAP, the evaluation was 


performed by RAN1 with the extended DRX cycle 20.48s and 30.72s, and 


the


 


results show that the 


battery life 


requirement


 


can be met. Obviously, 


t


he 


requirement


 


of LPHAP 


is very likely to


 


be met by 


th


e


 


enhancement 


of 


eRedCap


 


WI. 


H


ence, LPHAP 


can


 


wait for 


the


 


progress of 


eRedCap


 


WI. 


A


fter there 


is progress on the extend value of eDRX cycle, the POS WI can evaluate whether the extended eDRX 


cycles can fulfill the battery life 


requirement


 


of LPHAP.


 


Propos


al


 


1


:


 


For 


the


 


objective of extend eDRX cycle beyond 10.24s in RRC_INACTIVE state, 


RAN2 can wait for the progress 


of eRedCap WI


.
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