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Introduction
In RANP#98-e, a new WID on positioning was approved including the following objectives related with SRS configuration enhancements for LPHAP.
	· 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 paper, we further provide our views on the positioning SRS configurations in multiple cells. 

SRS for positioning configurations in multiple cells
The following issues are to be discussed respectively for multi-cell SRS configuration.
Common parameter of SRS in multiple cells
We think that there should be common SRS parameters across the multiple cells, i.e. the time and frequency resource configuration, and sequence ID, can be applied to multiple cells. Note that in the TR, RAN2 concluded that the support of SRS positioning validity area should not require gNB to monitor multiple SRS configuration simultaneously in section 6.4.2.2 of TR 38.859.
	-	Validity area mechanism
-	SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from RAN2's perspective if feasible from RAN1's perspective.
-	The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE.


Observation 1: The support of SRS positioning validity area should not require gNB to monitor multiple SRS configuration simultaneously.
Proposal 1: The SRS parameters of time and frequency resource configuration, and the sequence ID should be applied to multiple cells pertaining to one positioning area.

UL timing
In previous releases, UL timing is only based on serving cell, including the DL reference timing measured from the serving cell DL, the TA command received from the serving cell, TAT timer (TAT) configured by the serving cell.
For SRS in multiple cells, when UE enters INACTIVE state, UL timing of the SRS could be based on the timing advance received from the last serving cell, but a DL reference timing may not be always associated with the last serving cell, as UE may move farther away. A simple way to overcome this is to allow the DL reference timing to be dynamically updated to the current camping cell. As shown in Figure 1, the DL reference timing for UL SRS timing determination may change over the distance between the UE and the current camping cell, and at a certain point may also switch to another timing due to e.g. cell reselection. In this way, the UL SRS timing will not drift away with the distance change between UE and the last serving cell to ensure that the SRS is anyway the UL synchronized to the surrounding TRPs. Therefore, the time alignment timer from the last serving cell can be set to infinite to keep one TA when UE is moving within the SRS positioning validity area. 
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[bookmark: _Ref126831559]Figure 1 UE UL SRS timing in inter-cell mobility
Therefore, we have the following proposal.
Proposal 2: Support, as the legacy mechanism, the timing alignment within the SRS positioning validity area is based on the last serving cell timing advance and a DL reference timing that can be the DL timing of the current camping cell.

Spatial relation information
For SRS Tx beam determination across multiple cells, a simple solution is to use SRS Tx beam sweeping for FR2. Having a specific spatial relation RS may result in failure of the SRS transmission because inability to accurately measure the corresponding RS. So we have the following proposal.
Proposal 3: For inter-cell mobility within SRS positioning validity area, spatial relation can be based on Tx beam sweeping (i.e. without configuring spatial relation).

Power control
The pathloss reference RS, which can be SSB/PRS on a serving cell or SSB/PRS on a neighbouring cell, is configured per SRS resource set. Moreover, the configuration of pathloss reference for a neighbouring cell may be only with the cell index, which means that the SSB index of a neighbouring cell can be determined by UE based on its SSB measurements from the cell. The following is pathloss reference RS configuration, which is included in IE pathlossReferenceRS-Pos-r16 in the current specification. UE behavior is described if the index of SSB, i.e. the field ssb-IndexNcell, is absent in the field description.
pathlossReferenceRS-Pos-r16                 CHOICE {
        ssb-IndexServing-r16                        SSB-Index,
        ssb-Ncell-r16                               SSB-InfoNcell-r16,
        dl-PRS-r16                                  DL-PRS-Info-r16
    }                                                                        OPTIONAL, -- Need M
    ...
}
SSB-InfoNcell-r16  ::=                  SEQUENCE {
    physicalCellId-r16                      PhysCellId,
    ssb-IndexNcell-r16                      SSB-Index                         OPTIONAL, -- Need S
    ssb-Configuration-r16                   SSB-Configuration-r16             OPTIONAL  -- Need S
}
	SSB-InfoNCell field descriptions

	physicalCellId
This field specifies the physical cell ID of the neighbour cell for which SSB configuration is provided.

	ssb-IndexNcell
This field specifies the index of the SSB for a neighbour cell. See TS 38.213 [13]. If this field is absent, the UE determines the ssb-IndexNcell of the physicalCellId based on its SSB measurement from the cell.

	ssb-Configuration
This field specifies the full configuration of the SSB. If this field is absent, the UE obtains the configuration for the SSB from nr-SSB-Config received as part of DL-PRS assistance data in LPP, see TS 37.355 [49], by looking up the corresponding SSB configuration using the field physicalCellId.



Observation 2: For SRS OLPC based on DL pathloss from a neighbouring cell, pathloss reference based on any UE-selected SSB associated with a configured cell ID is already supported.
The above principle can be extended to multiple cells within the SRS positioning validity area, if SSB is used as the pathloss reference. In this case, not only an SSB with a cell ID can be selected by the UE, the cell ID itself can also be selected by the UE based on its measurement. 
Proposal 4: For inter-cell mobility within SRS positioning validity area, pathloss based on SSB can be based on measurement from multiple SSBs from the multiple cells.

SFN transmission of cell-agnostic DL RS
As previously discussed, an SRS configuration is expected valid across multiple cells within the SRS positioning validity area, while there may be DL reference timing change and pathloss reference change if the UE reselects another cell. Such a change would result in the SRS Rx timing change at the TRP side, making it difficult for the TRP to smooth the ToA measurements. One way to overcome this abrupt change at the UE side is to introduce the SFN transmission scheme of a cell-agnostic DL RS from all the cells in the SRS positioning validity area. With the SFN transmission scheme, the CIR for the corresponding cell-agnostic DL RS is the composite multi-path from multiple cells.
Cell-agnostic DL RS enables only single measurement for INACTIVE UE for DL synchronization and SRS power control. From UE perspective, the benefits can be listed as follows:
· Reduce configuration overhead. Compared with configuration based on multiple reference signals each from a distinct cell, only one RS needs to be configured for the SRS positioning validity area to UE, which means that the configuration overhead can be lower.
· Reduce the complexity and effort of measurement. The pathloss would be estimated only based on a single RS, which means that the whole procedure of pathloss re-estimation for the current camping cell is removed. In other words, the RSRP measurement(s) corresponding to multiple neighbouring cells are no longer needed to be estimated by UE.
Therefore, we have the following proposal.
Proposal 5: Support to define a cell-agnostic DL RS transmitted in the SFN manner from the cells in the SRS positioning validity areas to obtain the DL reference timing and the pathloss estimate.
[bookmark: _GoBack]
SRS for positioning activation/request procedure(s)
Considering the discussion of SRS for positioning activation or request procedure(s) is better triggered in RAN2 though this objective is also in RAN1’s responsibility, we prefer to wait for RAN2 progress. Therefore, we have the following proposal.
Proposal 6: Wait for RAN 2 progress for the issue of SRS for positioning activation/request procedure(s).

Conclusion
In this contribution, we provided our views on the positioning SRS configurations in multiple cells. Based on the discussion, we have the following observations and proposals.
Observation 1: The support of SRS positioning validity area should not require gNB to monitor multiple SRS configuration simultaneously.
Observation 2: For SRS OLPC based on DL pathloss from a neighbouring cell, pathloss reference based on any UE-selected SSB associated with a configured cell ID is already supported.
Proposal 1: The SRS parameters of time and frequency resource configuration, and the sequence ID should be applied to multiple cells pertaining to one positioning area.
Proposal 2: Support, as the legacy mechanism, the timing alignment within the SRS positioning validity area is based on the last serving cell timing advance and a DL reference timing that can be the DL timing of the current camping cell.
Proposal 3: For inter-cell mobility within SRS positioning validity area, spatial relation can be based on Tx beam sweeping (i.e. without configuring spatial relation).
Proposal 4: For inter-cell mobility within SRS positioning validity area, pathloss based on SSB can be based on measurement from multiple SSBs from the multiple cells.
Proposal 5: Support to define a cell-agnostic DL RS transmitted in the SFN manner from the cells in the SRS positioning validity areas to obtain the DL reference timing and the pathloss estimate.
Proposal 6: Wait for RAN 2 progress for the issue of SRS for positioning activation/request procedure(s).
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