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Introduction
RAN2 sent a LS for LPHAP [1] to RAN1 and asked for further study the SRS positioning configuration across multiple cells. In this paper, these issues are discussed respectively.
	1. Overall Description:
In RAN2#119bis, the following Agreement was made:
Agreement:
Proposal 3 (modified): RAN2 agree to study enhancements on SRS configuration (12/15). Further study the following candidate enhancements on SRS configuration, including the possible interference and changes of spatial relations problems.
-	a) Validity area mechanism; (12/13)
-	b) SRS update mechanism; (10/13)
-	c) Pre-configure multiple SRS, which could include broadcast transmission of configurations with UE-specific determination along with the network of a configuration; (9/13)
FFS if item c would require network nodes to measure multiple SRS configurations for the same UE simultaneously.
LS to RAN1 to ask them about interference issues with SRS configurations across multiple cells and about the validity of SRS parameters.

 RAN2 has agreed on the study of SRS positioning validity area for LPHAP where the configured SRS is applicable across multiple cells. When cell reselection happens within the SRS positioning validity area, the UE can keep the SRS configuration and continue the SRS transmission if the UE is under a positioning procedure. 
During the study, concerns have been raised on the potential issues in physical layer, such as interference, timing alignment, spatial relation, and which SRS parameters can be valid across multiple cells, etc. 

2. Actions:
To RAN WG1
RAN2 kindly requests RAN1 to take the above information into account during the continued work for LPHAP and analyze whether SRS positioning configuration for LPHAP across multiple cells is feasible from RAN1’s perspective.




Discussion on SRS in multiple cells
According to the LS from RAN2, the concerns from RAN2 on physical layer include interference, timing alignment, spatial relation, and related SRS parameters. 
With enhancement to SRS configurations for LPHAP, UE keeps the same SRS configuration for transmission within a validity area consisting of multiple cells where UE can move across. To ensure the proper operation of SRS transmission for positioning, the following issues in RAN1 need to be discussed.
Since the positioning SRS configuration for a single cell could be received and measured by multiple neighbouring cells in the same frequency as legacy in previous releases, it is believed the interference issue is tolerable as legacy mechanism and is not a blocking issue. 
For timing alignment, UE should apply TA command and TA timer from the last serving cell, given that timing alignment for the non-serving cell was discussed in Rel-16, but was not optimized. The corresponding DL timing should also be from the current serving cell.
[bookmark: _GoBack]Spatial relation of SRS is better to be based on multi-cell reference signals, and an event-triggering update mechanism for the update based on multiple configurations can be studied. However, it should be deprioritized since the discussion of LPHAP is primarily targeting FR1 where the spatial relation is not needed.
For power control, we have similar views for the pathloss reference signal configuration of SRS as spatial relation. The configuration of pathloss reference signal is also better to be reference signals from multiple cells.
With the above discussion, we think all parameters of SRS under the current IE SRS-PosConfig-r17 for a single cell can also be applied to multiple cells, except the pathloss reference RS and spatial relation RS.

With the above understanding, we have the following proposal.
Proposal 1: Reply to the LS from RAN2.
	It is RAN1 understanding that with regards to positioning SRS for multiple cells
· Interference issue is tolerable as legacy mechanism and is not a blocking issue as positioning SRS in previous releases could be received by multiple neighbouring cells.
· Timing alignment could be based on the last serving cell timing advance and current serving cell DL timing.
· Spatial relation and pathloss can be based on multi-cell reference signals, but spatial relation is low priority since LPHAP is primarily targeting FR1.
· All other parameters of positioning SRS in the IE SRS-PosConfig-r17 except the pathloss reference RS and spatial relation RS can be applied to multiple cells.



Conclusion
In this contribution, interference, timing alignment, spatial relation, and related SRS parameters are discussed for the support of SRS positioning validity area for LPHAP. The discussion leads to the following draft reply to the LS in:
Proposal 1: Reply to the LS from RAN2.
	It is RAN1 understanding that with regards to positioning SRS for multiple cells
· Interference issue is tolerable as legacy mechanism and is not a blocking issue as positioning SRS in previous releases could be received by multiple neighbouring cells.
· Timing alignment could be based on the last serving cell timing advance and current serving cell DL timing.
· Spatial relation and pathloss can be based on multi-cell reference signals, but spatial relation is low priority since LPHAP is primarily targeting FR1.
· All other parameters of positioning SRS in the IE SRS-PosConfig-r17 except the pathloss reference RS and spatial relation RS can be applied to multiple cells.
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