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Introduction
A new work item on “NR positioning support” was approved in RAN#83 and the following agreements were made in RAN1#99 [1].
Agreement:
The Rel-15 aperiodic SRS framework is supported for SRS for positioning.  Transmission of aperiodic SRS for positioning is a UE capability. There is no impact on DCI design.

Agreement:
For each pair of comb size and number of symbols of SRS, there is one single RE pattern. The patterns in the table below are selected
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1} 
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3}, 
	{0,2,1,3, 0,2,1,3} 

	{0,2,1,3, 0,2,1,3, 0,2,1,3}


	8
	N/A
	N/A
	{0,4,2,6}
	{0,4,2,6,1,5,3,7}  
	{0,4,2,6,1,5,3,7,0,4,2,6}




Agreement:
Reuse release 15 sequence initialization for the UL SRS for positioning. The number of bits for the RRC parameter sequence ID is increased to 16.

Agreement:
Frequency hopping of SRS for positioning is not supported in Rel-16

Agreement:
Only a single port is used for SRS for positioning in Rel-16

Agreement:
The maximum number of SRS resources per set for positioning is 16

Agreement:
The maximum number of supported SRS resource sets for positioning is a UE capability, with configurability of up to 16 resource sets per BWP.
· Values for the UE capability include {1 ,16}. Other values FFS
Agreement:
The SRS collision rules for Rel-15 are reused for Rel-16 for SRS for positioning

Agreement:
If the SRS for positioning collides with PUSCH, the SRS is dropped in the symbols where the collision occurs.
· Note: The phase continuity between transmitted symbols on either side of a transmission gap may not be maintained
Agreement:
The union of periodicities (and associated slot offsets) supported for NR SRS Rel-15 and the NR DL-PRS Rel-16 is supported for SRS for positioning in Rel-16.

Agreement:
RAN1 assumes that a new IE is configured for SRS for positioning in RRC signalling.

Agreement:
Configuration of SRS for positioning is per UL BWP

Agreement:
Support reuse of Rel-15 SRS resource set for NR UL RTOA, AoA and gNB RSRP measurements for positioning in NR.
· Note: There is no impact to specifications managed by RAN1
· Note: There is no impact to specifications managed by RAN4 for UE requirements
· Note: No new UE behaviour is expected

In this contribution, we discuss the remaining issues for NR UL positioning.
NR UL PRS design

It has been agreed that the maximum number of supported SRS resource sets for positioning is a UE capability, with configurability of up to 16 resource sets per BWP and the values for the UE capability include {1 ,16}. Since the number of resources within one resource set can be adjusted, the current values should be enough to support beam sweeping in a variety of cases. Therefore, there is no need to support additional values.
Proposa1 1:  The values for the maximum number of supported SRS resource sets for positioning include {1, 16} only.
Another issue is the fallback scheme for power control when pathloss information is not available. It has been agreed that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB that the UE uses to obtain MIB as the pathloss reference signal should be used. However, it should be clarified if this MIB is from the serving cell or any cell that a UE can obtain MIB information. If it is the latter case, there is possibility that a UE cannot obtain the MIB information, especially from the neighboring cells far away from the UE but still can hear the UE so that a UE should send SRS for positioning purpose. Only the MIB from the serving cell is guaranteed to be obtained. In this regard, the MIB referred here should be the serving cell MIB.
Proposal 2: It should be clarified that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB of the serving cell that the UE uses to obtain MIB as the pathloss reference signal should be used

Conclusions 
In this contribution, we discussed the UL reference signals design for NR positioning. Our proposals are summarized below.
Proposa1 1:  The values for the maximum number of supported SRS resource sets for positioning include {1, 16} only.
Proposal 2: It should be clarified that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB of the serving cell that the UE uses to obtain MIB as the pathloss reference signal should be used
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