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1 Introduction
The UL PRS design has reached the following agreement in previous meeting,
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Agreement:
Support the following configurations of SRS for positioning
· Semi-persistent configuration
· Periodic configuration
· Aperiodic configuration
Agreement:
For positioning, regarding the number of SRS symbols per resource, decide by RAN1#97 whether to increase the set of allowable number of SRS symbols per resource compared to the NR Rel-15 allowable set {1,2,4}. 
· If it is not decided to increase the number of SRS symbols per resource by RAN1#97, increasing the set of allowable number of SRS symbols per resource compared to the NR Rel-15 allowable set {1,2,4} will not be considered further after RAN1#97.

Agreement:
For positioning, regarding the possible SRS symbol locations per slot decide by RAN1#97 whether the SRS can be configured only in the last N symbols of a slot with N>6 
· If the above decision is not made by RAN1#97, configuring SRS only in the last N symbols of a slot with N>6 will not be discussed further after RAN1#97.

Agreement:
Select one or both of the following options to support staggered SRS transmissions for UL SRS positioning
· Staggered patterns (a collection of SRS symbols from the same antenna port with different offsets for at least some symbols) in a single SRS resource
· Configuration of the same antenna port for the transmission of SRS symbols in different SRS resources in a SRS resource set.




In this contribution, we provide our view and design for UL RS for positioning.

2 RE mapping
We consider symmetric RS structure design between DL and UL, except the sequence. In DL [1], we consider the following four design parameters to define the structure
· Sf : frequency domain RS spacing
· N1 : symbol number to determine the observation range without ambiguity for unknown timing delay measurement
· N2 : symbol number to determine the processing gain regarding the received SINR improvement
· Bt : number of transmission occasions within a slot

[bookmark: _GoBack]We also propose the same table for SRS transmission, 
	Row
	Bt
 (number of transmission occasions within a slot)
	Sf 
(frequency domain RS spacing)
	N1
(symbol number to determine observation range)
	N2
(symbol number determine processing gain)
	N= N1+ N2
(time domain duration)

	1
	1
	8
	8
	6
	14

	2
	1
	6
	6
	6
	12

	3
	2
	4
	3
	3
	6

	4
	3
	4
	3
	1
	4

	5
	4
	2
	2
	1
	3

	6
	6
	2
	2
	0
	2



This means, besides the Rel-15 allowable set {1,2,4}, the number of SRS symbols per resource can further consider {3, 6, 12, 14}.

In DL, the multiple transmission occasions within a slot is proposed. Then in UL, we also consider that SRS can be transmitted in earlier symbols than the last 6 symbols in a slot. In this way, different UEs can be transmitted in TDM manner within a slot.

Proposal 2-1: Support symmetric design between DL and UL except the sequence

Proposal 2-2: Support the following table for SRS transmission
	Row
	Bt
 (number of transmission occasions within a slot)
	Sf 
(frequency domain RS spacing)
	N1
(symbol number to determine observation range)
	N2
(symbol number determine processing gain)
	N= N1+ N2
(time domain duration)

	1
	1
	8
	8
	6
	14

	2
	1
	6
	6
	6
	12

	3
	2
	4
	3
	3
	6

	4
	3
	4
	3
	1
	4

	5
	4
	2
	2
	1
	3

	6
	6
	2
	2
	0
	2



Where,
· Sf : frequency domain RS spacing
· N1 : symbol number to determine the observation range without ambiguity for unknown timing delay measurement
· N2 : symbol number to determine the processing gain regarding the received SINR improvement
· Bt : number of transmission occasions within a slot

Proposal 2-3: In DL, the multiple transmission occasions within a slot is proposed. Then in UL, we also consider that SRS can be transmitted in earlier symbols than the last 6 symbols in a slot

3 Sequences
The uplink signal considers the PAPR issue more seriously. In Rel-16 NR MIMO, the PAPR RS is studied. It is agreed to adopt pi/2 BPSK with transform precoding through Gold sequence and CGS as the DMRS sequence for pi/2 BPSK modulation for PUSCH.

The shaping filter (FDSS) could be the key factor to reduce PAPR for the new sequence, and this is the UE implementation effort. However different UEs may implement different shaping filters. As the spectrum flatness is impacted by the shaping filter, the timing measurement could also be influenced.

Therefore it is suggested to study the influence of FDSS to the timing measurement accuracy.

Proposal 3-1: Study the influence of FDSS to the timing measurement accuracy

Proposal 3-2: The backward compatibility should also be considered seriously for potential development of pi/2 BPSK based SRS

4 Conclusion
Based on the above, we have,

Proposal 2-1: Support symmetric RS structure design between DL and UL except the sequence

Proposal 2-2: Support the following table for SRS transmission
	Row
	Bt
 (number of transmission occasions within a slot)
	Sf 
(frequency domain RS spacing)
	N1
(symbol number to determine observation range)
	N2
(symbol number determine processing gain)
	N= N1+ N2
(time domain duration)

	1
	1
	8
	8
	6
	14

	2
	1
	6
	6
	6
	12

	3
	2
	4
	3
	3
	6

	4
	3
	4
	3
	1
	4

	5
	4
	2
	2
	1
	3

	6
	6
	2
	2
	0
	2



Where,
· Sf : frequency domain RS spacing
· N1 : symbol number to determine the observation range without ambiguity for unknown timing delay measurement
· N2 : symbol number to determine the processing gain regarding the received SINR improvement
· Bt : number of transmission occasions within a slot

Proposal 2-3: In DL, the multiple transmission occasions within a slot is proposed. Then in UL, we also consider that SRS can be transmitted in earlier symbols than the last 6 symbols in a slot

Proposal 3-1: Study the influence of FDSS to the timing measurement accuracy

Proposal 3-2: The backward compatibility should also be considered seriously for potential development of pi/2 BPSK based SRS
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