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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our considerations on SRS configuration for NR positioning, which may be applicable to
· UL-only positioning
· UL-TDOA
· UL-AoA
· UL part of DL+UL positioning
· Multi-RTT. 
UE related procedures
0. Reuse of Rel-15 SRS for RTT positioning
In RAN1#99, it was agreed that Rel-15 SRS can be used for UL-RTOA, UL AoA, and SRS-RSRP measurement, but not UE/gNB Rx – Tx time difference. We do not see why Rel-15 SRS cannot be used for multi-RTT positioning, since the generic UE Tx timing will not be different between SRS for positioning and Rel-15 SRS, and the gNB Rx timing will also not be different between the two SRS types.
Proposal 1: Support Rel-15 SRS for multi-RTT positioning.

Support of semi-persistent SRS for positioning
Now we have different IEs for Rel-15 SRS and SRS for positioning, and the related resource set ID and resource ID are numbered independently. The existing MAC CE shown in Figure 1 cannot activate the SP SRS for positioning. The explanation for the field SP SRS Resource Set ID is as follows in 38.321
	-	SP SRS Resource Set ID: This field indicates the SP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331, which is to be activated or deactivated. The length of the field is 4 bits;


Figure 1 SP SRS Activation/Deactivation MAC CE


In addition, the benefit of SP SRS is to use MAC CE to update its spatial relation (overriding the RRC configured spatial relation), whose motivation is unclear for SRS for positioning.
Designing a new MAC CE for the purpose of activation of transmission and update of spatial relations seems too late for Rel-16. Therefore, we propose not to support semi-persistent SRS for positioning in Rel-16. 
Note that Rel-15 SP-SRS can still be used for positioning based on our proposal above.

Proposal 2: Rel-16 does not support semi-persistent SRS for positioning.
Include the decision in the LS to RAN1.

Support of aperiodic SRS for positioning
Unlike periodic SRS whose slot-level timing is provided by its periodicity and offset, aperiodic SRS does not have any specific slot where it is expected to be transmitted in the configuration; rather the slot-level timing is associated with the DCI. In this case, it is impossible to convey which slot to receive the AP SRS to the neighbouring gNB in the scenario of multi-cell UL positioning.
Therefore, in our view, in the NRPPa MEASUREMENT REQUEST message from LMF to the neighbouring gNBs, only “periodic-like” SRS configuration is transferred, where the periodicity and offset are provided similar to a periodic SRS, but the number of transmission can be 1. Even if the number of transmission is larger than 1, it is up to the serving gNB to periodically trigger UE to transmit the AP-SRS.
Proposal 3: The NRPPa MEASUREMENT REQUEST message only provides periodic SRS configuration to the neighbouring gNBIn case the SRS configuration is aperiodic from UE perspective, it is up to the serving gNB to guarantee the SRS transmission timing, via e.g., periodic triggering.
Include the decision in the LS to RAN3.

UL Supporting procedures
0. SRS configuration transfer between NG-RAN and LMF
The SRS configuration is requested by the LMF to the serving gNB. In LTE, the request information includes [5]
· Number of transmissions
· Bandwidth
However, in NR, since we are envisioning a more complex SRS transmission feature including multiple SRS resources and multiple SRS resource sets, more information should be provided.
The configuration may include
· Number of expected frequency layers (in case UE supports CA)
· For each frequency layer
· Number of SRS resource sets
· Type of SRS
· Number of transmissions for all SRS resources configured in that frequency layer
· Bandwidth for all SRS resources configured in that frequency layer
· For each SRS resource set 
· SSB information that potentially may be used for pathloss reference signal, and spatial relation info reference signal
· Recommended pathloss reference signal, which can be
· PRS, SSB
· Number of SRS resources in the SRS resource set, and for each SRS resource
· Recommended spatial relation info reference signal, which can be
· PRS, SSB, or SRS
Still, it is up to gNB to decide how SRS resources are configured to the UE, and return the configuration to the LMF after the decision.
Proposal 4: Support LMF request the configuration of SRS from the serving gNB with
Number of expected frequency layers
For each frequency layer
· Number of SRS resource set
· Type of requested SRS resource (Rel-15 SRS or SRS for positioning)
· Number of transmissions for all SRS resources configured in that frequency layer
· Bandwidth for all SRS resources configured in that frequency layer
· For each SRS resource set
· Number of SRS resources in that resource set
· Other information to help gNB to configure pathloss reference signals and spatial relation info reference signals


[bookmark: _Ref129681832]Conclusion
In this contribution, we discussed UL procedure for NR positioning, and obtained the following proposals:
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