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1. Introduction
In this contribution, we would discuss a potential interference issue on PRS and SRS transmission for NR positioning.
2. Discussion
DL PRS for NR positioning is configured through each DL PRS resource. The number of OFDM symbols in one PRS resource can be 2, 4, 6 or 12 symbols and the Comb Size can be 2, 4, 6, or 12.  The following relative RE offsets for different combination of number of symbols and Comb size in one PRS resource are supported:
	
	2 symbols
	4 symbols
	6 symbols
	12 symbols

	Comb-2
	{0,1}
	{0,1,0,1}
	{0,1,0,1,0,1}
	{0,1,0,1,0,1,0,1,0,1,0,1}

	Comb-4
	NA
	{0,2,1,3}
	NA
	{0,2,1,3,0,2,1,3,0,2,1,3}}

	Comb-6
	NA
	NA
	{0,3,1,4,2,5}
	{0,3,1,4,2,5,0,3,1,4,2,5}

	Comb-12
	NA
	NA
	NA
	{0,6,3,9,1,7,4,10,2,8,5,11}



One issue of the above agreed RE mapping patterns is in case of Comb size = 4 or 6, two different DL PRS resources with partial overlapping would cause interference to each other on some symbols. We illustrate that issue with the following two examples of PRS configurations:
The first example is for Comb size 4. Consider two DL PRS resources that partially overlap in time-domain. DL PRS resource #A is configured with Comb size = 4a and number of symbols = 4, initial RE offset = 0 and starting OFDM symbol = . DL PRS resource #B is configured with Comb size =4, number of symbols = 4, initial RE offset = 1 and starting OFDM symbol = .  Based on this configuration, we can observe that:
· The RE offsets for PRS resource #A on symbols  are 0, 2, 1, and 3.
· The RE offsets for PRS resource #B on symbols  are 1, 3, 2 and 0.
· We can observe that PRS resource #A and #B overlap on RE offset 2 on symbol .
· The consequence the capacity of PRS resources is reduced because the system cannot configure PRS resource #B with initial RE offset = 1 to avoid the interference on symbol 
The third example is for Comb size 6. Consider again two DL PRS resources with same Comb size and number of symbols but with different starting symbol so that they partially overlap in time domain. DL PRS resource #1 is configured with Comb-6 and number of symbols = 6, initial RE offset = 0 and starting OFDM symbol = . DL PRS resource #2 is configured with Comb-6/number of symbols = 6, initial RE offset = 2 and starting OFDM symbol = .  Based on this configuration:
· The RE offsets for PRS resource #1 on symbols  are 0, 3, 1, 4, 2, 5.
· The RE offsets for PRS resource #2 on symbols  are 2, 5, 3, 0, 4, 1.
· We can observe that PRS resource #1 and #2 use the same RE offset on symbols   and . On symbols , both #1 and #2 use RE offset 3 and on symbol , both #1 and #2 use RE offset 4.
· The consequence is the capacity of PRS resource is reduced because the system cannot configure PRS resource #2 with initial RE offset = 2 to avoid the interference on symbols  and .
We can clear observe in the above two examples, the interference to between two DL PRS resources on some overlapped symbol is not avoidable. 
Observation 1: The supported RE mapping pattern for Comb-4/6 could cause interference between two different DL PRS resources that partially overlap in time-domain.

The design of RE mapping method for SRS for NR positioning has a similar issue. We specified the following RE mapping pattern for SRS for positioning:
	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}


We can observe the SRS for positioning has the same interference issue as DL PRS. For two SRS resource with Comb size 4 or 8 that partially overlap in time-domain, interference could happen in some overlapped symbols.
Observation 2: The supported RE mapping pattern for Comb-4/8 could cause interference between two different SRS resources that partially overlap in time-domain.
That issue reduces the number of available orthogonal DL PRS resource and SRS resource configurations. One solution to avoid that issue to force all the TRPs to allocate either non-overlapped PRS resources or overlapped DL PRS resources but with same starting symbols, which would limit the scheduling flexibility of each TRP. 
The root reason causing that interference issue is the relative RE offset only depends on the symbol index within one PRS resource and the starting symbol for a PRS resource within one slot is flexible. Thus, when two PRS resource are partially overlapped in time domain, one same symbol would have different relative index within two different DL PRS resource and two PRS resources could be mapped to same REs according to the relative RE offset. One method to resolve this issue fundamentally is to determine the RE offset based on the absolute symbol index within a slot. For instance, the RE offset sequences on symbols 0~13 for Comb size = 4 in one slot can be: 
· {0 2 1 3 0 2 1 3 0 2 1 3 0 2}, 
· {1 3 2 0 1 3 2 0 1 3 2 0 1 3}, 
· {2 0 3 1 2 0 3 1 2 0 3 1 2 0} 
· and {3 1 0 2 3 1 0 2 3 1 0 2 3 1}. 
For a PRS resource configured with initial RE offset and starting symbol , the UE can find the corresponding RE offset sequence based on the initial RS offset and starting symbol index and then the UE can derive the RE offsets for the rest of the symbols.
For instance, the RE offset sequence for Comb size 6 on symbols 0~13 within one lot can be:
· {0 3 1 4 2 5 0 3 1 4 2 5 0 3}
· {1 4 2 5 3 0 1 4 2 5 3 0 1 4}
· {2 5 3 0 4 1 2 5 3 0 4 1 2 5}
· {3 0 4 1 5 2 3 0 4 1 5 2 3 0}
· {4 1 5 2 0 3 4 1 5 2 0 3 4 1}
· {5 2 0 3 1 4 5 2 0 3 1 4 5 2} 
Similar method can be used for RE mapping of SRS for positioning.
Proposal 1: Support new relative RE offset for PRS and SRS to resolve the interference issue. 
 
3. Conclusion
In this contribution, we discussed a interference issue of DL PRS resource and SRS for positioning. Based on the discussion, the following observations and proposals are provided:
Observation 1: The supported RE mapping pattern for Comb-4/6 could cause interference between two different DL PRS resources that partially overlap in time-domain.
Observation 2: The supported RE mapping pattern for Comb-4/8 could cause interference between two different SRS resources that partially overlap in time-domain.
[bookmark: _GoBack]Proposal 1: Support new relative RE offset for PRS and SRS to resolve the interference issue. 
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