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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our views remaining issues for PRS-RSTD measurement

SINR side conditions for RSTD measurement 
In the WF of RAN4#96e [1], we have the following options:
· FFS: Side condition for RSTD measurement in FR2 
· Option 1. PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB. 
· Option 2. Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell. 
We support option 2, namely:
Proposal 1: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.

[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Definition of PRS Occasion
In the WF of RAN4#96e [1], we have the following options:
· PRS occasion definition: 
· Option 1: PRS occasion is the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor ± its corresponding DL-PRS-expectedRSTD-uncertainty. 
· Option 2: PRS occasion is one single DL PRS repetition (i.e. repetition factor of 1) 
· Option 3: PRS occasion is one comb pattern without being repeated within a slot and without applying a resource repetition factor (Ericsson)
We don’t think any one of the above 3 options is an appropriate definition for PRS occasion. 
In our view, a PRS occasion is defined from UE’s perspective, and is a period of time that
· One measurement gap (MG) is configured
· At least one TRP is transmitting PRS in that MG
· UE is configure to measure PRS in that MG
The time span of the PRS occasion is the corresponding MGL.
This can be illustrated by Figure 1. In Figure 1, UE is configured to measure PRS resource 1 and PRS resource 2 in MG1 and MG 2. From UE’s perspective, PRS occasion 1 is the time span of MG1, and PRS occasion 2 is the time span of MG2. PRSs within one MG can be considered as PRSs belonging to the same PRS occasion.
[image: ]
Figure 1: PRS occasions
We have the following proposal:
Proposal 2: A PRS occasion is defined from UE’s perspective, and is a period of time that
· One measurement gap (MG) is configured
· At least one TRP is transmitting PRS in that MG
· UE is configure to measure PRS in that MG
The time span of the PRS occasion is the corresponding MGL.

RSTD Measurement Period
In the WF of RAN4#96e [1], we have the following FFS:
· FFS: Calculation of PRS occasion duration
· Option 1. RAN4 to define RSTD measurement period based on Type 2 PRS duration calculation. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2.
· Option 2. measurement period requirements are defined based the type (type 1 or type 2) as UE used to report {N,T}
· other options not precluded
We support option 1:
Proposal 3: RAN4 to define RSTD measurement period based on Type 2 PRS duration calculation. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2

For further discussion on RSTD measurement period, we first define several parameters:
· : duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE 
· : number of DL PRS resources that UE can process in a slot, which is reported per SCS per band
· : represents the span of a PRS occasion defined as the time from the first slot of the earliest PRS resource to the last slot of latest PRS resource based on Type 2 duration calculation
· : periodicity of PRS 
·  the number of configured PRS resources in a slot
Assume that the setting (, ) are the same in every PRS occasion.
To define the RSTD measurement period , we consider the following cases:
· Case 1:  and  (see Figure 2)
In this case, UE is able to fully buffer the PRS configured by NW in one PRS occasion. We can further consider the following two subcases:
· : In this cases, UE is able to estimate TOAs for the  resources. Thus, we simply have 

· : In this cases, UE is not able to fully process the buffered PRS and estimate TOAs for the  resources. Scaling on PRS occasions number is needed. 
If , then 2 PRS occasions are needed for UE to estimate TOAs for all  resources. In general, we have
· 
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Figure 2

· Case 2:  and  (see Figure 3)
In this case, UE is NOT able to fully buffer the PRS configured by NW in one PRS occasion. Again, we consider the following two subcases:
· : 
In this cases, UE is able to estimate TOAs for the  resources within N ms. 
Let’s consider the case .
UE may buffer and process the k-th 1/3 of  PRS in the k-th PRS occasion.
UE may then buffer the second 1/3 of  PRS in the second PRS occasion, provided that the remaining time  is enough for UE process the buffered PRS.
Thus, the measurement period is not larger than  3 + 
In general, we have 
· 

· : 
In this cases, UE is not able to fully process the buffered PRS and estimate TOAs for the  resources.  The RSTD measurement period can be given by
· 
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Figure 3

· Case 3:  and  (see Figure 4)
Consider the example in Figure 4, UE doesn’t buffer the 2nd PRS. Again, we consider the following two subcases:
· : 
In this cases, UE is able to estimate TOAs for the  resources within N ms, but only for the 1st PRS occasion within T ms. 
The measurement period can be  or . We prefer .
· : 
In this cases, UE is not able to fully process the buffered PRS and estimate TOAs for the  resources. 
Let’s consider the case .
Then UE estimates TOAs for first half of  resources in first two  , and UE estimates TOAs for second half of  resources in the last two .
In general, we have
· 
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Figure 4

· Case 4:  and  (see Figure 5)
Again, we consider the following two subcases:
· : 
In this cases,  can be given by
· 

· : 
If ,  is simply two times of that in above subcase.
In general, we have 
· 
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Figure 5

· Case 5:  and  (see Figure 6)
In this case, we simply have
· 
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Figure 6
· Case 6:  and  (see Figure 7)
In this case, we have
· 
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Figure 7
Therefore, we have the following proposals:
Proposal 3: For  and , the RSTD measurement period is given by 
· 
Proposal 4: For  and  , the RSTD measurement period is given by 
· 
Proposal 5: For  and  , the RSTD measurement period is given by 
· 
Proposal 6: For  and  , the RSTD measurement period is given by 
· 

TRS Settings for RSTD Accuracy Requirement
We note that, in practice, while UE is measuring TOAs of PRS, there exists timing drift which is caused by clock frequency offset of crystal. The clock frequency offset relates to temperature and is a time-vary quantity. In LTE, CRS is always transmitted by TRPs, so between PRS occasion UE can compensate the crystal clock frequency offset by measuring CRS.
However, in NR there is no CRS. If TRS is not configured or the periodicity of TRS is larger than PRS periodicity, then UE cannot compensate the crystal clock frequency between two consecutive PRS occasions, which would impact the measurement accuracy of RSTD.
We have the following observation:
Observation 1: From UE’s perspective, the crystal clock frequency offset is a temperature-sensitive and time-vary quantity, and would impact the measurement accuracy of RSTD. We suggest to add proper TRS settings in both RSTD accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.

Conclusions
In this contribution, we have the following proposals:
Proposal 1: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.
Proposal 2: A PRS occasion is defined from UE’s perspective, and is a period of time that
· One measurement gap (MG) is configured
· At least one TRP is transmitting PRS in that MG
· UE is configure to measure PRS in that MG
[bookmark: _GoBack]The time span of the PRS occasion is the corresponding MGL.
Proposal 3: For  and , the RSTD measurement period is given by 
· 
Proposal 4: For  and  , the RSTD measurement period is given by 
· 
Proposal 5: For  and  , the RSTD measurement period is given by 
· 
Proposal 6: For  and  , the RSTD measurement period is given by 
· 
Observation 1: From UE’s perspective, the crystal clock frequency offset is a temperature-sensitive and time-vary quantity, and would impact the measurement accuracy of RSTD. We suggest to add proper TRS settings in both RSTD accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.
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