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1. Introduction 
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
Common SRS parameter
In a previous RAN1 meeting, it was agreed that several parameters for SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state can be configured commonly across cells within the validity area. However, whether the sequence ID can be configured commonly across cells remained as FFS. According to the RAN2 decision, gNB blind detection of SRS for positioning should be avoided. Hence UE may require to report its sequenceID used for SRS for positioning transmission when it changes sequencID by itself. Frequent UE reporting or requesting procedures are undesirable from UE power saving perspective that should be considered in LPHAP. 
Proposal 1: sequenceId in SRS configuration for positioning in multiple cells for UEs in RRC_INACTIVE state is commonly configured across cells within the validity area

Power control
To support SRS configuration for multiple cell, it would be beneficial that UE to reselect pathloss reference signal when its camping on cell is changed. According to the agreement as in a previous meeting, following two options can be considered as a starting point. 
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration
Since the pathloss reference signal of Rel-17 SRS for positioning can be provided in the configuration, reusing existing mechanism for SRS configuration for multiple cell seems straight forward. Meanwhile, from configuration overhead reduction perspective, determining pathloss reference signal by UE itself would be beneficial. For example, one of the SSB index at camping on cell could be selected by UE. Since each method has its own advantages, it is preferable to support both. 
For option 2, We can also consider to configure pathloss reference signals for subset of cells. In this case, which pathloss reference signal will be used at cells where pathloss reference signal is not configured shall be determined. Simply, option 1 can be applied to the cell where pathloss reference signal is not configured. Alternatively, maintaining pathloss reference signal that was most recently used can be considered. 
Proposal 2: For pathloss reference signal determination for SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support both option 1 and option 2: 
· Option 1: Pathloss RS is absent in the configuration and it is determined by UE (Up to UE implementation)
· Option 2: Pathloss RS is provided in the configuration for all or subset of cells within the validity area
· FFS: Which pathloss RS is used at cells where pathloss RS is not provided in the configuration 

For SRS transmission power control, how to determine p0 and alpha value shall be considered. As a default option, p0 and alpha can be commonly configured across cells within the validity area. However, configuring those parameters for individual cells might be useful for some cases. For example, if cells within the validity area have different cell radius size, configuring different power control parameter would be required. 
Proposal 3: Different values of p0 and alpha can be provided for individual cells within the validity area. 
Spatial relation
For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, further study on the following options were agreed.
· Option 1: Spatial relation information is absent in the configuration
· 1a: UE transmits SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter
· Option 2: Spatial relation information is provided in the configuration
Note that methods in option 1 is already supported by the current specification. Hence supporting at least both options in option 1 can be considered. For option 2, there may have a potential issue that the configured spatial relation information for each cell in advance is not suitable. Thus, further studies is required for option 2. 
Proposal 4: For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support at least following option:  
· Option 1: Spatial relation information is absent in the configuration
· 1a: UE transmits SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter

[bookmark: _GoBack]If it is determined that Rel-17 UE in RRC Inactive state is not able to accurately measure the configured RS for spatial relation for a SRS resource for positioning, the UE stops transmitting SRS resource for positioning. To avoid frequent RRC reconnection, enhanced validity criteria of spatial relation should be considered. One possible way is to allow UE to transmit SRS for positioning even when it is not able to measure spatial relation RS. Note that validity criteria of spatial relation for the configured RS is a required function for SRS validity check, so it shall be allowed temporally. For example, using timer starting from when UE determines invalidity can be considered. If UE success to accurately measure spatial relation RS before the timer is expired than UE can maintain its SRS configuration for multiple cell without RRC reconnection. Same approach can be applied for pathloss reference signal validation criteria as well.
Proposal 5: To avoid frequent RRC connection due to the validity criteria of spatial relation, support allowing SRS for positioning transmission even when UE is not able to measure spatial relation DL RS, if timer starting from when UE determines invalidity is running.



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: sequenceId in SRS configuration for positioning in multiple cells for UEs in RRC_INACTIVE state is commonly configured across cells within the validity area
Proposal 2: For pathloss reference signal determination for SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support both option 1 and option 2: 
· Option 1: Pathloss RS is absent in the configuration and it is determined by UE (Up to UE implementation)
· Option 2: Pathloss RS is provided in the configuration for all or subset of cells within the validity area
· FFS: Which pathloss RS is used at cells where pathloss RS is not provided in the configuration 
Proposal 3: Different values of p0 and alpha can be provided for individual cells within the validity area. 
Proposal 4: For the spatial relation of an SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state, support at least following option:  
· Option 1: Spatial relation information is absent in the configuration
· 1a: UE transmits SRS for positioning resources using different spatial domain transmission filter
· 1b: UE transmits SRS for positioning resource(s) using a fixed spatial domain transmission filter
Proposal 5: To avoid frequent RRC connection due to the validity criteria of spatial relation, support allowing SRS for positioning transmission even when UE is not able to measure spatial relation DL RS, if timer starting from when UE determines invalidity is running.
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