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1. Introduction
In the last RAN2#119bis-e meeting, agreements regarding the LPHAP have been made as follows:
Agreements:
RAN2 do not introduce a new device type for positioning only.
Proposal 2: RAN2 agree that support of MT-SDT in Rel-18 positioning is treated as low priority in SI.
Proposal 3 (modified): RAN2 agree to study enhancements on SRS configuration. Further study the following candidate enhancements on SRS configuration, including the possible interference and changes of spatial relations problems.
A) Valid area mechanism
B) SRS update mechanism
C) Pre-configure multiple SRS, which could include broadcast transmission of configurations with UE-specific determination alone with the network of a configuration.
FFS if item C would require network nodes to measure multiple SRS configurations for the same UE simultaneously.

LS to RAN1 to ask them about interferences issues with SRS configurations across multiple cells and about the validity of SRS parameters

RAN2 will study the following candidate enhancements on DL-PRS configuration after there is progress in RAN1 and potentially RAN4.
A) Simplified PRS configuration; (2/15)
B)  PRS is configured close to SSBs; (2/15)
C) - Limit PRS reception in a time period; (3/15)

RAN2 can consider the feasibility of configuration alignment between PRS and DRX (at least paging DRX).

Exposure of LPHAP information to the gNB and/or LMF (e.g., as a UE capability) can be discussed in normative work if any enhancement for LPHAP is agreed, taking into account any guidance from SA2.

Further discuss the two candidate solutions on how to report measurements taken in RRC_IDLE as below:
Alt1: measurement is performed in IDLE and reported in CONNECTED, including the concerns:
-	Whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than   legacy mechanism, i.e. RRC_INACTIVE positioning.
- Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE.
Alt2: measurement is performed in IDLE and report is carried with initial access messages, including the concern:
-	Is there AS context/security issue on sending the measurements to LMF?
In this paper, we would like to further present our views on the LPHAP.
2. Discussion
2.1 The feasibility of configuration alignment between DRX and PRS
In the last meeting, configuration alignment between DRX and PRS was raised to save the times of the UE entering into the active state to perform the PRS measurement in RRC_Inactive state. The corresponding reason state that if the DRX and PRS are not aligned in time domain, the UE needs to weak up multiple times for PRS monitoring, besides the DRX-on state. However, in our understanding, the section 5.6 in TS 38.133 specifying the requirements for UE capable of performing NR positioning measurements does not enforce the UE to wake up for PRS measurement in each PRS occasion. Furthermore, according to the section 5.6.1 of TS 38.133, all PRS resources within a PFL should be distributed within up to 2 separate windows within Tavailable, where each window is up to 10ms, indicated as follows:
5.6 NR measurement for positioning
5.6.1 Introduction
[omit…]
The requirements in clauses 5.6.2, 5.6.3, 5.6.4 and 5.6.5 apply provided that all PRS resources within a PFL are within up to 2 separate windows within Tavailable, where each window is up to 10ms. 
[omit…]
Here,  is defined as the least common multiple between  and the DRX cycle length . For instance, suppose  is equal to 3 times of the , the UE is only required to monitor the DL-PRS up to 2 separate windows within the DRX cycle length for each PFL. It should be noted that the simplified PRS configuration as indicated in[R2-2207584], e.g., limit the PRS frequency layer to 1, limit the PRS symbol to 1, or reduce the configured TRP number, can be studied in RAN1. Optimistically, if the PRS frequency layer is agreed to be restricted to 1, the UE only needs to monitor up to 2 windows in total in each DRX cycle length for DL-PRS measurement, which seems not a big power load for the UE, considering the long period of DRX cycle set towards the UE in RRC inactive state. Clearly, 5G NR has already supported that distributing of the DL-PRS signals in a limited number of windows for power saving purposes.
Observation 1: the section 5.6 in TS 38.133 specifying the requirements for UE capable of performing NR positioning measurements does not enforce the UE to wake up for PRS measurement in each PRS occasion.
Observation 2: according to the section 5.6.1 of TS 38.133, all PRS resources within a PFL should be distributed within up to 2 separate windows within Tavailable, where each window is up to 10ms, which implies that the UE only needs to monitor up to 2 windows in each DRX cycle if is equal to 3 times of the , and up to 0.667 window on average in each DRX cycle if  is equal to 1.5 times of the .
Observation 3: 5G NR has already supported that distributing of the DL-PRS signals in a limited number of windows for power saving purposes for the RRC_Inactive UE.
As a result, we doubt how much more the alignment of the DRX and the PRS occasion can further save power for the LPHAP UE, and seems such justification is better to be done by RAN4. Actually, such alignment proposal was discussed in the Issue 1-2-2 PRS measurement window in RRC_INACTIVE state back in RAN4#104e meeting [1], the recommended WF by the Rapporteur is ‘need more discussion’ as quoted from [1]. Hence, we think it is better to let them as the group of experts of RF to continue discussing and making judgement on the potential benefit of the alignment between DRX and PRS on the RRC_Inactive state UE for LPHAP use scenario. Only if they confirm that, discussion of the corresponding signaling procedure can be triggered in RAN2.  
Proposal 1: RAN2 to agree to wait for the output of the discussion of the benefit of the alignment between DRX and PRS on the RRC_inactive state UE for LPHAP use scenario, before making any progress on the discussion on the signaling procedure to support it.

2.2 Feasibility of DL positioning in the RRC_Idle state
In the last RAN2 meeting, two candidate solutions on how to report the DL positioning measurement results towards the network have been agreed, as presented in the introduction part.
If the first candidate solution is applied, according to the current initial access procedure, following signaling msg needs to be transferred between the UE and the network, before the UE can send the ciphered and integrity protected location measurement results towards the network:
1. UE performs RACH procedure towards the network (2 UL and 2 DL msg).
2. UE sends the registration request towards the network, in which the 5G-GUTI ID is included (1 UL msg). 
3. The network triggers authentication request procedure towards the UE (1 UL +1 DL).
4. NAS and AS Security Mode activation procedure are triggered towards the UE ( 2UL + 2DL)
Overall, the UE needs to experience 6 pieces of UL msg transmission and 5 DL msg reception before sending the location measurement results towards the network, which, in our opinion, may not be power efficient, if the period of the consecutive positioning reporting is not long enough. But according to [22.104 A 7.2], the representative use case #6 requires a long positioning interval of 15s to 30s, which means that the UE only needs to transit to the RRC_Connected state to report every 15~30 second. In our opinion, evaluation on whether or not such reporting mechanism can satisfy the requirement of battery life of 6~12 month should be done by RAN1. Therefore, we support sending a LS towards RAN1 for evaluation of the feasibility of the reporting the DL measurement results in the RRC_Connected state. On the other hand, if we allow the UE to accumulate tons of DL location measurement results before transiting to the RRC_Connected state to transmit towards the network, the network cannot track the UE position promptly, which may make the positioning service not useful.
Observation 4: For reporting the location measurement results towards the network, the UE needs to perform 6 pieces of UL msg transmission and 5 DL msg reception before sending the location measurement results towards the network, which, in our opinion, may not be power efficient, if the period of the consecutive positioning reporting is not long enough.
Observation 5: if allowing the UE to accumulate tons of DL location measurement results before transiting to the RRC_Connected state to transmit towards the network, the network cannot track the UE position promptly, which may make the positioning service not useful.
Proposal 2: RAN2 to agree to send a LS towards RAN1 for evaluation of the feasibility of reporting the DL measurement results in the RRC_Connected state. The drafted LS is attached in the annex part
Regarding the second candidate method, we think it falls in the SA3’s scope to determine whether or not using the initial access messages for reporting of the DL location measurement results has security concern. RAN2 cannot make any decision before SA3 to check on that.
Proposal 3: RAN2 to agree that the reporting mechanism: measurement is performed in IDLE and report is carried with initial access messages should be checked in SA3 regarding the security issue firstly, before RAN2 makes any further decision on that.
 
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Observation 1: the section 5.6 in TS 38.133 specifying the requirements for UE capable of performing NR positioning measurements does not enforce the UE to wake up for PRS measurement in each PRS occasion.
Observation 2: according to the section 5.6.1 of TS 38.133, all PRS resources within a PFL should be distributed within up to 2 separate windows within Tavailable, where each window is up to 10ms, which implies that the UE only needs to monitor up to 2 windows in each DRX cycle if is equal to 3 times of the , and up to 0.667 window on average in each DRX cycle if  is equal to 1.5 times of the .
Observation 3: 5G NR has already supported that distributing of the DL-PRS signals in a limited number of windows for power saving purposes for the RRC_Inactive UE.
Proposal 1: RAN2 to agree to wait for the output of the discussion of the benefit of the alignment between DRX and PRS on the RRC_inactive state UE for LPHAP use scenario, before making any progress on the discussion on the signaling procedure to support it.
Observation 4: For reporting the location measurement results towards the network, the UE needs to perform 6 pieces of UL msg transmission and 5 DL msg reception before sending the location measurement results towards the network, which, in our opinion, may not be power efficient, if the period of the consecutive positioning reporting is not long enough.
Observation 5: if allowing the UE to accumulate tons of DL location measurement results before transiting to the RRC_Connected state to transmit towards the network, the network cannot track the UE position promptly, which may make the positioning service not useful.
Proposal 2: RAN2 to agree to send a LS towards RAN1 for evaluation of the feasibility of reporting the DL measurement results in the RRC_Connected state. The drafted LS is attached in the annex part

Reference:
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Annex
Title:	[Drafted]LS on request of evaluation of the power consumption of reporting the measurement report in RRC_Connected state, but performing the measurement in RRC_Idle state
Release:	Release - 18
Work Item:	FS_NR_pos_enh2

Source:	OPPO (to be RAN2)
To:	RAN1

Contact Person:	
Name:	Liu Yang
E-mail Address:	<liuyangbj@oppo.com>

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	none

1. Overall Description:
In the last RAN2#119bis meeting, RAN2 made an agreement to further discuss two candidate solutions regarding how to report measurements taken in RRC_IDLE. One of the candidate solutions is performing measurement in IDLE and reporting the measurement result in CONNCTED. The major concern from RAN2 is whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than legacy mechanism, i.e. RRC_INACTIVE positioning. 
On the one hand, the UE needs to experience 6 pieces of UL msg transmission and 5 DL msg reception before sending the location measurement results towards the network, considered to be more than taking advantage of SDT mechanism to report the measurement results in the RRC_Inactive state, which is indicated as follows:
1. UE performs RACH procedure towards the network (2 UL and 2 DL msg).
2. UE sends the registration request towards the network, in which the 5G-GUTI ID is included (1 UL msg). 
3. The network triggers authentication request procedure towards the UE (1 UL +1 DL).
4. NAS and AS Security Mode activation procedure are triggered towards the UE ( 2UL + 2DL)
On the other hand, in the majority time, the UE staying the RRC_IDLE state could save more power than staying in the RRC_Inactive state, considering the requirement of the positioning interval of 15s to 30s from representative use case #6 from 22.104 A 7.2. 
[bookmark: _GoBack]Therefore, RAN2 would like to ask RAN1 to evaluate whether or not the candidate solution: performing measurement in IDLE and reporting the measurement result in Connected state could save more power and be more proper than the legacy mechanism, i.e., RRC_INACTIVE positioning.

2. Actions:
To RAN1:
[bookmark: OLE_LINK17]ACTION: RAN2 would like to ask RAN1 to evaluate whether or not the candidate solution: performing measurement    in IDLE and reporting the measurement result in Connected state could save more power and be more proper than the legacy mechanism, i.e., RRC_INACTIVE positioning.

3. Date of Next TSG-RAN WG2 Meetings:
TSG RAN WG2 Meeting #121	27 Feb – 3 March 2023			Athens, GR





