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Introduction
For UL reference signals for NR positioning, the following agreements were made on the previous meetings [1-2]:
	Working assumption:
Frequency hopping of SRS for positioning is not supported
Agreement:
An SRS resource for positioning can contain multiple symbols with the same comb offset when the comb size is less than the number of symbols in the SRS resource. Select at least one of the following options
· Option 1: with G consecutive Res. FFS total number of symbols with respect to comb size
· Option 2: with cyclic repetition of the comb pattern when the number of symbols in the resource exceeds the comb size
· Note: This does not preclude partial or full staggering which needs to be further discussed

Agreement:
The supported relative RE offsets for combinations of the number of symbols (1,2,4,8,12) and comb sizes (2,4,8) for SRS are given in the table below. At least one pattern for each pair are to be selected from the following options:
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	FFS: {0, 1, 0, 1} and/or {0, 0, 1, 1}
	 N/A
	N/A

	4
	N/A
	{0, 2}
	FFS: {0,2,1,3} and/or {0,1,2,3}
and or {0,2,3,1}
	FFS: {0,2,1,3, 0,2,1,3}
and/or {0,1,2,3, 0,1,2,3}
and/or {0,0,1,1,2,2,3,3}
	FFS: {0,2,1,3, 0,2,1,3, 0,2,1,3}
and/or {0,1,2,3, 0,1,2,3,0,1,2,3}
and/or {0,0,0,1,1,1,2,2,2,3,3,3}

	8
	N/A
	N/A
	N/A
	FFS: {0,4,2,6,1,5,3,7} 
and/or {0,4,1,5,2,6,3,7}
and/or {0,1,2,3,4,5,6,7} 
and/or {0,4,6,2,5,7,3,1}
	N/A



Agreement:
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
· The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbor cell, is up to decision by RAN2 and RAN3 working groups

Agreement:
For UL SRS for positioning configured with comb size 8, the number of cyclic shifts is 6
Agreement:
· The RE pattern of an SRS resource for positioning is configured with a comb offset for the first symbol in an SRS resource. 
· The relative RE offsets of following symbols are defined relative to the comb offset of the first symbol in the SRS resource. 
· A relative RE offset of each of the following symbols is derived from the configured number of symbols for an SRS resource, the comb size for the SRS resource and the SRS symbol index within the SRS resource.
· FFS: The use of the following for deriving the relative offset in addition to the above
· A configurable number of consecutive symbols with the same offset
· Repetition factor
· No additional parameters will be considered

Conclusion:
No additional comb sizes for SRS for positioning purposes will be introduced in Rel-16 beyond those already agreed.
Conclusion:
No additional number of symbols per SRS resource other than the values already agreed is supported



In this contribution, we discuss the remaining issues of NR UL reference signal for positioning.

Design of NR UL PRS signals
SRS staggered pattern
It was agreed that SRS transmissions for positioning are realized with 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. There can be many different ways to define staggered patterns derived from the comb offset in the frequency domain of the first symbol in an SRS resource together from the sequential indexes of the SRS symbols. For the patterns listed in the table agreed in the last meeting, our preference is given as follows:

[bookmark: p1]Proposal 1:  Support at least the following patterns for SRS for positioning in Rel-16: 
	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}
	{0,1,2,3}
	{0,1,2,3, 0,1,2,3}
	{0,1,2,3, 0,1,2,3,0,1,2,3}

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

	N/A



SRS bandwidth configuration 
The configuration for SRS transmission bandwidth should take many factors into account, such as UE transmission power, the bandwidth of the active BWP, the resource usage, the measurement accuracy, etc. NR already supports configurable SRS bandwidth for up to 272 RBs, much more flexible than LTE SRS bandwidth of up to 96 RBs. For NR positioning, we don’t see the need to increase SRS transmission bandwidth larger than 272 RBs. In addition, only one UL BWP can be activated and UE can only carry out the UL transmission in the active BWP according to current specification. UE is not expected to transmit SRS for positioning outside the active BWP.
[bookmark: _Toc5113989][bookmark: _Toc5114013][bookmark: p2]Proposal 2: No enhancement is needed in terms of the SRS transmission bandwidth for NR positioning.

SRS sequence generation
For the SRS sequence for positioning, there were different opinions on the SRS sequence generation. With the consideration that the existing Rel-15 SRS sequence is already used for the evaluation of NR UL positioning simulation with reasonable performance and there is no enough simulation evaluation on other proposals, it seems no convincing reason to introduce any new SRS sequence.

[bookmark: p3]Proposal 3:  Reuse NR Rel-15 SRS sequence for positioning. No need to introduce any additional SRS sequence for positioning.

Conclusion
In this contribution, we discussed the NR UL reference design for positioning purpose and made the following observation and proposals:
Proposal 1:  Support at least the following patterns for SRS for positioning in Rel-16: 
	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}
	{0,1,2,3}
	{0,1,2,3, 0,1,2,3}
	{0,1,2,3, 0,1,2,3,0,1,2,3}

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

	N/A



Proposal 2: No enhancement is needed in terms of the SRS transmission bandwidth for NR positioning.
Proposal 3:  Reuse NR Rel-15 SRS sequence for positioning. No need to introduce any additional SRS sequence for positioning.
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