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1. Introduction 
[bookmark: _GoBack]In RAN#98 meeting a work item on Expanded and Improved NR Positioning was approved [1]. To enable LPHAP use-case 6 defined in TS 22.104, following objectives will be discussed for normative works:
	· 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].
· [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].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


In this contribution, we discuss potential enhancements of SRS configuration based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration. 

2. Discussion
SRS for positioning configuration in multiple cells
One possible way to avoid frequent RRC connection for SRS (re)configuration is to maintain SRS configuration for multiple cells. According to the TS 38.331, RRC release message can be used to configure UE SRS resources that is for RRC INACTIVE state positioning. Rel-17 UE in RRC INACTIVE state can be configured with list of positioning SRS resource sets, list of positioning SRS resources, timing alignment timer, and RSRP threshold.  
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The timing alignment timer (i.e. inactivePosSRS-TimeAlignmentTimer) is used to maintain uplink time alignment for the configured positioning SRS transmission in RRC INACTIVE state. During the inactivePosSRS-TimeAlignmentTimer is running UE can transmit configured SRS for RRC INACTIVE state. For UL SRS transmission, TA validation should be guaranteed so that the TRPs can well receive the SRS transmitted by the UE. Since the UE in RRC INACTIVE state may not have chance to modify TA, TA validation mechanism using a timing alignment timer should be considered as well for supporting SRS for positioning configuration in multiple cells. As the UE moves faster, the propagation delay between the UE and TRP changes more quickly. In this case smaller timing alignment timer would be required to prevent UE transmit SRS in undesired positioning area. On the contrary, the smaller timing alignment timer value is configured, the more frequent RRC connection will be occurred, and it is not desired from UE power saving perspective. Since the objective of SRS for positioning configuration in multiple cells is to avoid frequent RRC connection, it seems require to modify the TA validation mechanism. Similarly, it would be worth considering enhancing the TA validation mechanism based on RSRP threshold as well. 
Proposal 1: Enhance TA validation mechanism for SRS for positioning configuration in multiple cell to avoid frequent RRC connection.
During the study item phase, RAN1 discuss the feasibility of supporting SRS for positioning configuration in multiple cells from several aspects, including spatial relation information and power control. Although RAN1 conclude that it is feasible to support SRS for positioning configuration in multiple cells for LPHAP enhancement, but some companies raise concern that potential enhancement shall be discussed in normative work. Due to the UE mobility, optimize spatial relation and SRS transmission power would be varied, but there is no dynamic mechanism support for SRS transmission in RRC INACTIVE state. To support SRS for positioning configuration in multiple cell while guaranteeing positioning accuracy, it would be worth to investigate further on these topics. 
Proposal 2: Study further enhancements on spatial relation and power control to support SRS for positioning in multiple cells.

SRS for positioning activation/request procedure(s)
Another candidate solution which would be beneficial for LPHAP UE power saving is to utilize RA procedure for letting UE request SRS for positioning (re)configuration. If the UE determines that the current SRS configuration is invalid, it may use the RA procedure to request SRS reconfiguration. For example, when UE is configured with SRS for positioning configuration in multiple cell, RA procedure can be used for reporting TA invalidity. For higher power saving gain, CFRA method can be considered by allocating dedicated RACH preamble for SRS (re)configuration.  
Meanwhile, SRS (re)configuration method that can be triggered by gNB can also be considered. For example, it may be considered to use a paging message to notify a UE of the start of SRS (re)configuration. Since the UE shall monitor its PO every DRX cycle, it does not require additional UE behaviour. It should be noted that size of paging message may not enough to contain too much information. Hence whether and how to use paging message for gNB based SRS (re)configuration requires further study. 
Proposal 3: Consider RACH based UE reporting/request procedure for (re)configuring SRS for positioning configuration in multiple cells, including TA validation mechanism. 

3. Conclusion
In this contribution, we discussed on potential enhancements on PRS/SRS bandwidth aggregation for positioning measurements. From the discussion, we obtained following proposals: 
Proposal 1: Enhance TA validation mechanism for SRS for positioning configuration in multiple cell to avoid frequent RRC connection.
Proposal 2: Study further enhancements on spatial relation and power control to support SRS for positioning in multiple cells.
Proposal 3: Consider RACH based UE reporting/request procedure for (re)configuring SRS for positioning configuration in multiple cells, including TA validation mechanism. 
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OCTET STRING (CONTAINING SRS-POSRRC-InactiveConfig-ri7)

SRS-POSRRC- InactivaConfig-r17 sequance {
Srs-POSCORf1gNUL-r17 sms-posconfig-r17 opTTONAL, Need ®
Srs-PosConfigsuL-r17 sRs-posconfig-r17 opTTONAL, Need ®
Dup-NUL-r17 wp. opTTONAL, Need 5
bup-SUL-r17 e opTTONAL, Need 5
1nactivePosSRS-TimeAlignmentTimer-r17  TimeAlignmentTimer oPTTONAL, Need M
1inactivePossRS-RSRP-changeThreshold-r17 RSRP-ChangeThreshold-r17 oPTTONAL Need M

}

RSRP-ChangeThreshold-r17 ::= ENUMERATED (ds4, ds6, dSe, dBl0, dBl4, dSs, dS22, d26, dE30, GS34, spares, spares, spared, spare3, spare2, sparel}

SRs-PosConfig-r17 smguence {
Srs-PosResourcesetToReleaseList-r17 SEQUENCE (SIZE(1..maXNIOFSRS-POSRSSOUICESSts-T16)) OF SRS-POSReSOUICeSetId-rl OPTIONAL,-- Need N
SrS-POSResOUrCeSetTOAIQMOGLiSt-Y17 SEQUENCE (SIZE(1..maXNrOSRS-POSReSOUICeSets-rle)) OF SRS-PosResourceset-rl§ OPTIONAL, - Need N
srs-PosResourceToReleaseList-Tl7  SEQUENCE (SIZE(1..maXNrOSRS-POSResources-ris)) OF SRS-PosResourceId-rls OPTIONAL, -- Need N
SrS-POSResOUrCeTOAMNOALiSt-T17  SEQUENCE (SIZE(1..TAXNIOFSRS-POSResources-ri€)) OF SRS-POSReSOUTCe-r1S OPTIONAL' -~ Need N





