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1	Introduction
Inactive mode positioning was specified in Rel-17. Rel-18 WID provides the below objective

· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state


[bookmark: _Ref178064866]2	Discussion
2.1	RRC Idle mode positioning
In LTE, for NB-IoT RRC Idle mod positioning is already supported. The UE may receive AD in connected mode and can go to RRC Idle mode and perform the positioning measurements. The UE would transit to connected mode to provide the positioning measurements. 

The same principle can be also applied to NR. The power saving is achieved by means of not being in RRC Connected mode for positioning. Further, the assistance data can also be obtained using posSIB.

[bookmark: _Toc111009887]In RRC Idle mode UE can obtain AD using posSIB and can perform measurement in RRC idle mode to save UE power.
[bookmark: _Toc111009882]Send an LS to RAN1 to define RSTD measurements for RRC idle mode.

When it comes to measurement reporting; our view is that even if UE was in RRC Inactive the Inactive mode data transfer may not work because of data volume threshold as positioning measurements are quite big. Hence, in terms of latency and power saving it may in fact be beneficial to transit to connected mode.


[bookmark: _Toc111009888]Positioning Measurement reporting in RRC Inactive would be inefficient as it may need subsequent transmission implying longer duration and prolonged battery consumption. RRC Connected mode can be efficient.


2.2	DRX Aligned PRS Configuration
The UE can be configured with a DRX cycle to use in all RRC states (e.g. RRC idle state, RRC inactive state and RRC connected state) to save UE battery power. Examples of lengths (TDRX) of DRX cycles currently used in low activity RRC states (e.g. RRC idle/inactive state) are 320 ms, 640 ms, 1.28 s, 2.56 s etc. 
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Figure 4: DRX cycle illustrating on and off durations

According to TS 24.501 v17.4.1, the UE can be configured with DRX cycle by the core network node (e.g. AMF) using non-access stratum (NAS signaling). According to section 8.2.6.15 (Requested DRX parameters) in TS 24.501 v17.4.1: “If the UE wants to use or change the UE specific DRX parameters, the UE shall include the Requested DRX parameters IE in the REGISTRATION REQUEST message.”

The use case for LPHA is primarily for IIOT/factory/warehouse scenario where the devices to save power may be using eDRX or long DRX cycle. Further, their eDRX cycle may also be aligned; i.e the devices wake up at the same time. In order to, save NW energy, it should be for LMF to retrieve the DRX cycle and adopt the PRS config (periodicity accordingly).


 

[bookmark: _Toc111009883]Support DRX aligned PRS configuration.

2.3	UL SRS based Configuration
UL SRS configuration for inactive depends upon several factors such as TA validity timer, RSRP thresholds, TA value and UL power to use for UL SRS Tx. It is beneficial if these configurations are provided as close as possible when UE is released to Inactive from connected mode. If configuration is provided well in advance, it may not be accurate as UE spatial relation or RSRP etc. may have changed.

UL SRS configuration is valid for a serving cell. In connected mode the NW is aware of UE’s situation: there are dedicated mode procedures and there is closed loop power control to minimize interference. Hence, even when UE drifts to neighbor cell the positioning may continue as NW may reconfigure the necessary parameters including TA, spatial relations, Tx Power etc. In RRC Inactive mode, it is unclear as how this would be maintained.

It is very risk prone, and it is likely UE will cause interference if UE performs cell reselection but happens to still reuse the resource from the previous cell.



[bookmark: _Toc111009889]SRS configuration for Inactive mode should be provided when UE is going to transit to Inactive mode; rather than preconfiguring it and should be applicable only when UE is in that cell. After cell reselection Rel-17 behaviour should be applicable.
[bookmark: _Toc111009884]SRS configuration in RRC Inactive mode is not valid to multiple cells.

[bookmark: _Toc111009885]RAN2 to send a LS to RAN1 whether UL SRS Tx can be applicable to multiple cells.

2.4	Draft LS

3GPP TSG RAN WG2 #116bis-e	R2-22xxxx
Online, 17 – 25 January 2022                                                       

Title:	[Draft] LS on UL based Low Power High Accuracy Positioning 
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-18
Work Item:	FS_NR_pos_enh2

Source:	Ericsson [to be RAN WG2]
To:	RAN1
Cc:	-

Contact person:	Ritesh Shreevastav
	Ritesh.shreevastav@ericsson.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None)

1	Overall description
RAN2 would like to know if it is possible to configure UL SRS resource which can be applicable for multiple cells. Will there be problem because of interference when UE uses configuration defined for one cell in neighbor cell?

RAN2 respectfully asks RAN1 to provide the answer for above.
2	Actions
To RAN11 
ACTION: 	RAN2 respectfully requests RAN1 to provide the answer for above.
3	Dates of next TSG RAN WG2 meetings
RAN2 Meeting #119bis-e	    October 10 – 18, 2022		Electronic Meeting
RAN2 Meeting #120               	    November 14-18,2022 		Canada

	

2.5	Barred Cell
While UE is tasked to perform positioning measurements in RRC Inactive state and most likely also for RRC Idle mode (in rel-18); it needs to perform the usual inactive/idle mode mobility such as cell reselection apart from the positioning measurements. There can be a question what UE shall do; If it encounters a cell that is barred (e.g. because of cell being over loaded; cellBarred indicated in MIB), but if it needs to camp on the cell to perform/continue positioning measurements (such as RSTD from cells/TRPs). Is the cell barred also imply to disallow camping by UEs which has been configured for positioning measurement or can the UE be allowed to camp for the purpose of positioning measurement? Should the measurement be discarded if UE does not happen to find another cell or if it takes longer to find other cell?

One possibility can be to indicate whether a cell barring is applicable for camping on the cell for positioning measurements such as below.

SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUMERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SEQUENCESIB1-v18xy {}                                                            OPTIONAL
}

SIB1-v18xy-IEs ::=               SEQUENCE {
positioningMeasurementsBarred-r17				ENUMERATED	{barred, notBarred}		OPTIONAL, --Need S
nonCriticalExtensio					SEQUENCE{}		OPTIONAL
}

	                                          SIB1 field descriptions

	positioningMeasurementsBarred
Value barred means that the cell is barred for performing positioning measurements, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for UEs performing positioning measurements as defined in TS 38.304 [20]. If not present, the UE follows cellBarred indication present in MIB. 



[bookmark: _Toc111009886]A cell barring indication is used for Positioning measurement purpose

	

Conclusion
In the previous sections we made the following observations: 
Observation 1	In RRC Idle mode UE can obtain AD using posSIB and can perform measurement in RRC idle mode to save UE power.
Observation 2	Positioning Measurement reporting in RRC Inactive would be inefficient as it may need subsequent transmission implying longer duration and prolonged battery consumption. RRC Connected mode can be efficient.
Observation 3	SRS configuration for Inactive mode should be provided when UE is going to transit to Inactive mode; rather than preconfiguring it and should be applicable only when UE is in that cell. After cell reselection Rel-17 behaviour should be applicable.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Send an LS to RAN1 to define RSTD measurements for RRC idle mode.
Proposal 2	Support DRX aligned PRS configuration.
Proposal 3	SRS configuration in RRC Inactive mode is not valid to multiple cells.
Proposal 4	RAN2 to send a LS to RAN1 whether UL SRS Tx can be applicable to multiple cells.
Proposal 5	A cell barring indication is used for Positioning measurement purpose
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