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Introduction
In RAN1#112bis-e, we discussed the SRS for positioning configurations in multiple cells and reached some agreements. In this paper, we further provide our views on the UL timing and power control of positioning SRS configurations in multiple cells. 

Power control
In RAN1#112 bis-e [1], we have the following agreements with regards to the power control of positioning SRS configuration in multiple cells.
	Working assumption
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, support the following options:
· Option 1: Pathloss RS is absent in the configuration. 
· Option 2: Pathloss RS is provided in the configuration.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is absent in the configuration, the UE determines the pathloss RS using a RS resource obtained from the SS/PBCH block of the camping cell that the UE uses to obtain MIB as the pathloss RS.

Agreement
For the power control of an SRS for positioning configuration in multiple cells for a UE in RRC_INACTIVE state, when pathloss RS is provided in the configuration, support one or multiple of the following alternatives on how to configure pathloss RS (down-selection to be made in RAN1#113 meeting):
· Alt. 2-1: Reuse the configuration of pathloss RS in Rel-17;
· Reuse the validity criteria of OPLC for SRS transmissions by RRC_INACTIVE UEs in Rel-17, i.e. when the pathloss RS cannot be accurately measured. When the validity criteria of OPLC fail, pathloss is calculated based on the RS resources obtained from SS/PBCH block of the new camping cell that the UE uses to obtain MIB.
· Alt. 2-4: Configure a list of candidate pathloss RSs or candidate cells per SRS for positioning resource set. The UE transmits SRS resources in a SRS resource set using a pathloss RS determined from the candidate pathloss RSs based on its DL measurements on the candidate pathloss RSs;
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-5: Reuse the configuration of pathloss RS in Rel-17. The UE only transmits SRS resources in a SRS resource set associated with pathloss RS that can be accurately measured.
· FFS: whether/how to define validity criteria of OLPC and UE fallback behavior if validity criteria fail.
· Alt. 2-6: Reuse the configuration of pathloss RS in Rel-17;
· A cell-agnostic DL RS can be the pathloss RS in the validity area and the cell-agnostic DL RS itself.
· Note: UE power consumption should be considered




If pathloss RS is configured, four options were listed for down selection. Pros and cons for each option are analyzed as follows.
For Alt.2-1, the additional fallback behavior if OLPC fails is defined on the basis of configuration of pathloss RS as in Rel-17. It could work and has less specification impact, but using SSB of new camping cell as pathloss RS may impose measurement risk to the surrounding cells due to insufficient transmission power of the SRS. Therefore, we do not think it’s a better choice.
For Alt.2-4, the configuration of multiple pathloss RSs or candidate cells per resource set will increase the payload size of the signaling message. In addition, UE will be complicated or imposed to estimate multiple RSRP measurements corresponding to multiple DL RS for pathloss determination. The whole procedure may need to be done all over again when cell reselection occurs. This Alt deviates from UE power saving. 
For Alt.2-5, it is more like Alt.2-1, except the fallback behavior. The problem of it is that network should configure multiple SRS resource sets (each associated with a cell). It is not clear if the SRS resource set can be corresponding to the same time/frequency/sequence configuration. If so, it is inferior to Alt.2-4, since most configuration parameters except pathloss are duplicated; if not, the resource configuration will be wasted if UE does not transmit the resources at all due to the low RSRP of the associated pathloss reference. 
For Alt.2-6, pathloss estimation only based on a cell-agnostic DL RS could simplify the procedure. UE does not need to re-estimate the RSRP measurement(s) for the purpose of cell reselection, meaning that the RRM procedure could also be bypassed within the SRS positioning validity area as long as certain condition is met. In addition, the configuration could be simpler too. That is to say, using a single DL RS as pathloss RS can not only reduce the complexity of measurement but also reduce the configuration overhead. Therefore, we have the following proposal.
Proposal 1: For the power control of an SRS for positioning configuration in multiple cells, support
· Alt.2-6: Reuse the mechanism of pathloss RS configuration as in Rel-17, i.e., one pathloss RS associated with a SRS resource set. 
· A cell-agnostic DL RS can be the pathloss RS in the validity area.
One candidate solution for the cell-agnostic RS could be non-CD SSB. In the current RRC specification, the configuration of a cell-agnostic non-CD SSB can be reused via treating it as a neighbouring cell SSB. 
From network implementation perspective, the non-CD SSB can be transmitted in an SFN manner, which is transparent to the UE.
Therefore, we have the following proposal.
Proposal 2: For the cell-agnostic DL RS as the pathloss reference RS, support to use non-CD SSB, which can be configured as a neighbouring cell SSB.
· Note: The non-CD SSB may be transmitted using SFN from multiple TRPs, which is transparent to the UE.

UL timing
In RAN1#112bis-e [1], we have the following proposal with regards to the UL timing of positioning SRS in multiple cells.
	Updated Proposal 1-2 (III)
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:
· By default, UE maintains the TA obtained from the last serving cell within the validity area
· [Note: This assumes that the geometric cell coverage is small.]
· Additionally, [if allowed by the network], UE may autonomously adjusts the TA in accordance to changes in the DL reference timing. 
· FFS: whether/how to define additional rules to enable the UE autonomous TA adjustment, and if supported, whether the rule applies only for cell-reselection scenarios or for both same-cell mobility and cell-reselection scenarios.
· The DL reference timing follows the DL timing of current camping cell.




The following issues are to be discussed respectively for UL timing of multi-cell SRS configuration.
Default TA value
Default behavior was proposed to determine the UL timing to transmit positioning SRS within the positioning validity area. In our opinion, UL timing of the SRS based on the timing advance received from the last serving cell and DL reference timing from the current camping cell is a simple way to accomplish the UL timing alignment for SRS in multiple cells. 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. 
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[bookmark: _Ref134607535]Figure 1 UE UL SRS timing in inter-cell mobility

Proposal 3: Support UE maintains the TA obtained from the last serving cell within the validity area as the default behavior, and DL reference timing follows the DL timing of current camping cell.
· Note: UE may consider the DL timing of the cell-agnostic RS as the DL timing of current camping cell if configured with the cell-agnostic RS.

Autonomously TA adjusting
In RAN1#112bis-e, UE autonomously TA adjusting was discussed. Since it may be more complicated if the adjustment is all left to UE’s own implementation, it’s better to be enabled by network. The TA value essentially reflects the distance from the UE to gNB within a cell, we think the rule of autonomous TA adjustment should be applied for both same-cell mobility and cell-reselection scenarios. 
Since the RSRP measurement reflects the distance between the UE and the current camping cell as shown in Figure 2 due to the correlation between RSRP and TA value. Therefore, if the mapping between RSRP and TA or mapping between RSRP change and TA change is provided by network, UE could autonomously adjust the TA no matter where the UE is in the SRS positioning validity area. What the UE needs to do is monitoring the RSRP measurement of the current camping cell.

[bookmark: _Ref134179242]Figure 2 RSRP measurement and TA value within a cell
Therefore, we have the following proposal.
Proposal 4: If configured by network, support UE to autonomously adjust TA for UL timing advance of positioning SRS in multiple cells 
· Based on the estimated RSRP obtained from the current camping cell and the mapping between RSRP and TA provided by network.
· The rule applies to both the same-cell mobility and cell-reselection scenarios.

Reference RS for the RSRP change threshold
In RAN1#112[2], we have the following agreements with regards to the TA validation of positioning SRS in multiple cells.
	Agreement
From RAN1 perspective, it is feasible to configure SRS positioning validity area-specific TA timer (e.g., with larger values) for a UE in RRC_INACTIVE state. Details can be up to RAN2.
· For TA validation, use of area-specific RSRP change threshold is feasible
· FFS: which RS is the reference RS for the RSRP change threshold




TA validation is determined by two parameters, i.e. TA timer and RSRP change threshold. In previous releases, RSRP is measured from DL RS of serving cell. If the change of the current RSRP measurement exceeds the RSRP change threshold, the TA is considered to be invalid. 
For SRS transmission in multiple cells, we expect the TA will be valid in a larger area or more than one cell. Hence, for the area-specific RSRP for TA validation, the reference RS could be a DL RS of a cell which is located e.g., at the center of SRS positioning validity area as a larger ‘virtual cell’, so that the TA validation by RSRP change threshold can be similar to the legacy mechanism as in Rel-17. 
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[bookmark: _Ref134188531][bookmark: _GoBack]Figure 3 Example of SRS positioning validity area division
Furthermore, if a cell-agnostic RS is configured as the reference RS for the RSRP change threshold, the measured RSRP can be considered as the sum of signal energy sent by multiple cells within the validity area, and the change of RSRP will not be too large when UE moves within the central area as shown in Figure 3. 
Proposal 5: Support to use the cell-agnostic DL RS as the reference RS for the area-specific RSRP based TA validation.

RRM procedure for SRS validation
In the validity area, UE needs to evaluate the SRS validity before SRS transmission. In previous release, the validation is based on RRM procedure prior to paging reception (DRX).
Now we have a longer eDRX cycle for RRC_INACTIVE state, where the eDRX cycle could be as long as 2.9h. Reusing RRM procedures prior to paging reception will inevitably reduce the effectiveness of SRS validation. 
Therefore, a separate RRM periodicity for the purpose of SRS validation can be considered. For example, the eDRX periodicity may be configured as 2.9h, while the RRM for SRS validation can be as low as per SRS transmission periodicity. 
Proposal 6: Introduce a separate RRM periodicity for SRS validation purpose, which is different from the eDRX periodicity.

Conclusion
In this contribution, we provided our views on the positioning SRS configurations in multiple cells. Based on the discussion, we have the following proposals.
Proposal 1: For the power control of an SRS for positioning configuration in multiple cells, support
· Alt.2-6: Reuse the mechanism of pathloss RS configuration as in Rel-17, i.e., one pathloss RS associated with a SRS resource set. 
· A cell-agnostic DL RS can be the pathloss RS in the validity area.
Proposal 2: For the cell-agnostic DL RS as the pathloss reference RS, support to use non-CD SSB, which can be configured as a neighbouring cell SSB.
· Note: The non-CD SSB may be transmitted using SFN from multiple TRPs, which is transparent to the UE.
Proposal 3: Support UE maintains the TA obtained from the last serving cell within the validity area as the default behavior, and DL reference timing follows the DL timing of current camping cell.
· Note: UE may consider the DL timing of the cell-agnostic RS as the DL timing of current camping cell if configured with the cell-agnostic RS.
Proposal 4: If configured by network, support UE to autonomously adjust TA for UL timing advance of positioning SRS in multiple cells 
· Based on the estimated RSRP obtained from the current camping cell and the mapping between RSRP and TA provided by network.
· The rule applies to both the same-cell mobility and cell-reselection scenarios.
Proposal 5: Support to use the cell-agnostic DL RS as the reference RS for the area-specific RSRP based TA validation.
Proposal 6: Introduce a separate RRM periodicity for SRS validation purpose, which is different from the eDRX periodicity.
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