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In RAN plenary meeting #83, the work item of NR Positioning Support was approved [1]. The following is one of the objectives for the WID.
Specify NR DL and UL reference signals to facilitate support of NR positioning techniques (DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID) [RAN1]
· Support E-CID downlink measurements based on at least RRM measurements defined in NR Rel. 15
· Identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques
· Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT
· Define UL SRS with possible enhancements for positioning which is applicable at least for RTT, UL-TDOA, UL-AoA
In RAN1#97 meeting, the following agreements were reached on DL PRS [8].
Agreement:
DL PRS Resource is described by at least the following parameters
· DL PRS Resource ID (previously agreed)
· Sequence ID (previously agreed)
· Comb Size-N
· RE Offset in frequency domain
· FFS whether this offset is a single value or multiple values
· Starting slot and symbol of DL PRS Resource
· FFS whether it can be represented by time offset with respect to some reference
· Number of symbols per DL PRS Resource (Duration of DL PRS Resource)
· Quasi-colocation information (QCL with other DL reference signals)
· FFS QCL type and source reference signals
· FFS: Number of Tx Ports
· FFS: Power offset b/w DL PRS and SSB
· FFS: Transmission bandwidth and starting PRB with respect to Point A
· FFS: Numerology
Agreement:
· Number of symbols for DL PRS Resource is configurable from the following set {2, 4, 6}
· FFS: Inclusion of other values in the set including values in {1, 3, 8, 12}
· DL PRS Resource comb-N value is configurable from the set {2, 4, 6}
· FFS: Inclusion of other values in the set including values in {1, 8, 12}
· Note: The dependence between the number of symbols and the comb size should be considered when considering the inclusion of additional values in the sets for these parameters
Agreement:
RAN1 to select one of the following alternatives for periodic DL PRS Resource Allocation at RAN1#98:
· Alt.1 - Periodicity of DL PRS Resource is configured at DL PRS Resource Set level
· Common period is used for DL PRS resources within a DL PRS Resource Set
· Alt.2 - Periodicity of DL PRS Resource is configured at DL PRS Resource level
· Different periods can be used for DL PRS resources within a DL PRS Resource Set
Agreement:
DL PRS occasion is one instance of periodically repeated time windows (consecutive slot(s)) where DL PRS is expected to be transmitted
· FFS: If this definition is introduced for muting or DL PRS resource allocation or both
In this contribution, we present our views on DL Positioning Reference Signal (PRS) design.
DL PRS design
Comb size and number of symbols
Fig. 1 illustrates a diagonal pattern with 11 symbols and a comb-6 structure which supports FDM of PRSs from 6 cells where each cell (TRP) can be configured with distinct staggered PRS pattern. It can be used for DL PRS at least for FR1. For FR2, considering the multi-beam operation in high frequency, the large time span of symbols occupied by PRS may need to be limited to reduce time duration because of large time overhead. So PRS patterns with small time spans should be specially designed for multi-beam operation. To ensure performance, the density of RS can be appropriately increased. Fig. 2 shows a candidate PRS pattern for multi-beam operation. 
[image: ]              [image: ]
      Fig.1 a candidate pattern for DL PRS                  Fig.2 a candidate pattern for multi-beam operation
In contrast to LTE, it is hard to define a single pattern satisfying all the deployment cases in NR due to much higher flexibility provided by the NR physical layer structure and configurations. For example, considering all the numerologies (SCS and CP) supported by NR and various deployment scenarios, it is very straight forward to design and specify multiple DL PRS patterns. Thus, PRS pattern design should consider different positioning accuracy requirements and be flexible enough to satisfy them with reasonable cost (i.e. overhead). In the scenarios where performance requirements are not stringent, the PRS pattern design with less overhead could be adopted. While in some other high accuracy scenarios, the pattern with large overhead should be considered. 
One way is to define a basic pattern firstly, and then extend or truncate the pattern according to different scenarios. The basic pattern can be classified according to comb structure.  In addition, to ensure better correlation performance, it is preferable to allocate PRS RE for each subcarrier in the PRB. Therefore, several basic patterns based on different comb structures can be defined as below.
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Fig.3 a basic pattern of comb-12        Fig.4 a basic pattern of comb-6
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Fig.5 a basic pattern of comb-4              Fig.6 a basic pattern of comb-3
The pattern with comb-12 structure not only can be configured with the largest power boosting of 10.8 dB, but can also be applied for 12 cells simultaneously using FDM which can reduce inter-cell interference. Both of which can greatly improve the hearability of cells far away from UE. But this pattern has large time overhead especially for PRS beam sweeping transmission. For the pattern with comb-6 structure, the time span is reduced to 6 symbols with available power boosting of 7.8 dB. The frequency density is the same as LTE PRS. To reduce time domain overhead, the patterns in Fig.5 and Fig.6 can be considered which are more suitable for multi-beam operation. 
The other patterns can be generated by repeating one or more symbols of the basic patterns. For example, in Fig.7, the pattern can be generated by the basic pattern in Fig.3 with repetition of 6 symbols. While in Fig.8, the pattern can be done by repeating 4 symbols from the pattern in Fig.5.
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Fig.7 a pattern of comb-6                     Fig.8 a pattern of comb-4
We evaluate the performance of different patterns firstly in the Indoor scenario with the results shown in Fig.9.
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Fig.9 positioning performance with different patterns for Indoor scenario
From our evaluation results, it can be seen that the performance of various patterns is very close in Indoor scenario, especially for the cases under large bandwidth. The basic patterns without symbol repetition seem to be sufficient. In addition, to reduce beam sweeping time, the basic patterns with few symbols are recommended.  However, when the bandwidth drops to 5MHz, an obvious performance difference of different patterns is observed. The patterns with large comb size and large number of symbols have better performance. The reason is that the pattern with large comb size can satisfy the orthogonality between more positioning cells and the large number of symbols of a PRS pattern lead to higher SNR.  Considering the trade-off between performance and overhead, the basic pattern of comb-4 seems to be a good choice for Indoor scenario.
[bookmark: Obs2]Observation 1: For indoor scenario, the basic pattern of comb-4 has a good balance between performance and overhead.
Then we evaluated the performance in outdoor scenario such as UMi with the results shown in Fig.10 below.
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Fig.10 positioning performance with different patterns for UMi scenario
From the simulation results, it can be concluded that regardless of the bandwidth, the performance difference is much larger and obvious for different patterns in outdoor scenario.  The patterns with low overhead are no longer the ideal choice. From our point of view, considering the performance and overhead, the basic comb-12 pattern is a good choice for outdoor scenarios.
[bookmark: Obs4]Observation 2: For outdoor scenario, the basic pattern of comb-12 and/or comb-6 with symbol repetition has a good balance between performance and overhead.
In summary, considering the various scenarios in NR, it is necessary to define configurable patterns to meet various performance requirements, just like CSI-RS in NR. Therefore, multiple patterns including patterns with repetition of symbols should be supported for PRS resource mapping. Among the set of potential values for comb-N {1, 2, 3, 4, 6, 8, 12} from RAN1#96bis, we think 12 should be supported in addition to {2, 4, 6} considering the trade-off between positioning performance and overhead, the flexibility to cover different scenarios. 
[bookmark: Pro2]Proposal 1: DL PRS Resource comb-N value is configurable from the set {2, 4, 6, 12}.
Proposal 2: Support PRS patterns constructed with repetition of basic patterns.
[bookmark: Obs1]Proposal 3: Number of symbols for DL PRS Resource is configurable from the following set {2, 4, 6, 12}. 
RE Offset in frequency domain
Regarding PRS allocation in time and frequency domain, there were discussions on whether comb-1 and/or other staggering RS pattern should be used for PRS [3, 4]. Compared to comb-1 where RS occupies only one OFDM symbol, diagonal RS design can suppress secondary cross-correlation peaks caused by RS from different symbols which can reduce the interference when detecting the first path.  Furthermore, adding RS symbols can also improve the power of maximum peaks to obtain better RSTD accuracy. Similar to LTE PRS design, we think diagonal RS pattern is a good choice for NR DL PRS. 
Proposal 4: Non-staggered DL PRS pattern is not supported.
In order to describe a staggered PRS pattern, we think a single value of RE offset indicating the relative offset in frequency domain between PRS REs on two adjacent OFDM symbols in a slot is sufficient to define a DL PRS resource. The formula to generate a staggered pattern for PRS resource is as follow:
	For PRS resource configured, the UE shall assume the sequence r(m) being mapped to resource elements according to


where
   






where
·  is the power scaling factor
·  , which can also be represented by PRS frequency density.   is PRS frequency density,=
·  is the PRS OFDM symbol in the PRS slot
·  is the starting symbol in the PRS slot
·  is the sequential PRS OFDM symbol number, counted from the start of the PRS resource. For the start symbol of the PRS resource,.  , where is the number of symbols for a PRS resource.
·  is the relative offset in frequency domain between PRS REs on two adjacent PRS symbols in a PRS resource which is single value configured by higher layer
·  is the comb offset of the first symbol of the PRS resource(or the lowest RE position of the start symbol of the PRS resource),which may be related to PRS sequence ID 
· The reference point for k=0 is subcarrier 0 in common resource block 0.


Based on the formula, some patterns shown above can be obtained. For the pattern in Fig.4, we can generate it based on the following parameters:  . While for the pattern in Fig.7, it can be formed by parameters including. Therefore, we come up with the following proposal:
Proposal 5: Support configuring RE offset to form a staggered PRS pattern by defining a RE offset as the relative offset in frequency domain between PRS REs on two adjacent PRS symbols in a PRS resource.
We can also see that staggered pattern with repetition can be generated by configuring the number of symbols larger than the comb size without introducing any additional signaling, when RE offset is 1.
Observation 3: Staggered pattern with repetition can be generated by configuring the number of symbols larger than the comb size, when RE offset is 1.
During previous discussion by various companies, it is commonly understood that the equivalent RE density affects the autocorrelation performance. A large equivalent RE density leads to a large distance between the primary correlation peak and the secondary correlation peak which can reduce ambiguity especially in multi-path scenarios. In our view, the equivalent RE density is related to RE offset. In general, configuring RE offset to 1 provides the best correlation performance. However, in some scenarios where the multipath has small impact and the delay spread is short, configuring RE offset larger than 1 may be feasible. For example, two patterns can be formed by the parameters of , which are shown in Fig.11. It can be seen that when configuring RE offset equal to 2 and comb-6 structure, the RE is equally spaced in the frequency domain and the spacing is 2. 
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Fig.11 two patterns of comb-6 with RE offset=2
Similarly, two patterns are formed with RE offset=4 with comb-6 as shown in Fig.12. The RE is also equally spaced in the frequency domain and the spacing is 2.
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Fig.12 two patterns of comb-6 with RE offset=4
For any comb structure, RE offset may be configured by higher layer which should be chosen from a set. For example, the values in the set can be {1, 2, 3, 4, 5} for comb-6. We compare the autocorrelation performance between RE offset=2 and RE offset=4 with comb-6 structure and 3 symbols (the patterns shown on the right in Fig.11 and Fig.12 respectively). The results are shown in Fig.13. It can be seen that the autocorrelation performance is almost the same in both cases. The same results are observed between RE offset=1 and RE offset=5. Therefore, to reduce overhead, RE offset value should be chosen from the set {1, 2, 3} where each value is a factor of 6. This ensures that the RE is equally spaced in the frequency domain and the equivalent spacing is equal to RE offset.  
[image: ] [image: ]
Fig.13 autocorrelation performance between RE offset=2 and RE offset=4
Furthermore, we compare the performance of two cases with equally RE spacing and unequally RE spacing. And the pattern and performance with unequally RE spacing are shown in Fig.14. Compared to patterns with equally spaced RE, we have come to the conclusion that unequally equivalent spacing of RE in frequency domain can cause severe interference between correlation peaks.  
[image: ] [image: ]
Fig.14 a pattern and correlation performance of comb-6 with unequally RE spacing 
Observation 4: RE offset value which is a factor of the comb size ensures that the RE is equally spaced in the frequency domain and the equivalent spacing is equal to RE offset.
Observation 5: Unequally equivalent spacing of RE in frequency domain can cause severe interference between correlation peaks.
Therefore, for comb sizes such as comb-2, 4, 6 and 12, RE offset value should be configurable from a set including all integers which are factor of and smaller than the Comb size. For example, the value of 1 for Comb-2; a value chosen from the set of {1, 2} for Comb-4; a value from the set of {1, 2, 3} for Comb-6 and a value from the set of {1, 2, 3, 4, 6} for Comb-12.
Proposal 6: RE offset value is configurable from a set including all integers which are factor of and smaller than the Comb size.
Furthermore, in order to ensure that the RE is equally spaced in the frequency domain, the configured number of symbols for PRS resource should not be less than a value, which is equal to comb value divided by RE offset. For example, when configuring RE offset equal to 2 and comb-6 structure, the configured number of symbols for PRS resource should not be less than 3. Thus, we propose that,
Proposal 7: The configured number of symbols for PRS resource should not be less than a value which is equal to Comb size divided by the RE offset.
Periodicity
In last RAN1 meeting, there were discussions on whether periodicity of DL PRS resource should be configured at resource level or resource set level. Recall the agreement made in RAN1#96bis meeting that the DL PRS resources in a DL PRS resource set are associated with the same TRP, we feel a set common periodicity may limit the flexibility of LMF compared to resource level periodicity. For instance, after an initial DL PRS beam sweeping stage, it is likely the LMF has a rough idea about which DL PRS resource(s) is(are) more aligned toward that target UE for positioning.  By configuring different periodicities for different DL PRS resource in a set corresponding to the same TRP, it is possible for the LMF to balance the positioning accuracy and DL PRS overhead.
Proposal 8: Periodicity of DL PRS Resource is configured at DL PRS Resource level.
Bandwidth
The frequency domain occupation on common resource grid of DL PRS resource can be determined by certain starting CRB index and bandwidth. The starting CRB index of a PRS resource is the PRB where this PRS resource starts in relation to common resource block #0(CRB#0) on the common resource block grid. The bandwidth can be represented by the number of PRBs across which this PRS resource spans. For the serving cell, the position of CRB#0 can be derived from point A. However, the point A of neighboring cells may not be the same as the serving cell. Therefore, in order to derive PRS bandwidth and sequence of neighboring cells, the point A of neighboring cells should be configured by LMF.  The point A of DL PRS resource should be configured at DL PRS Resource Set level. 
Proposal 9: The point A of neighboring cells should be configured by LMF. The point A of DL PRS resource should be configured at DL PRS Resource Set level.
In last RAN1 meeting, it was agreed that
Agreement:
For intra-frequency measurements, when measurement gaps are configured, the UE is expected to measure the DL PRS resource outside the configured (active and inactive) BWPs (Option 2 in the related Agreement from RAN1 #96-Bis).
The primary reason is because DL PRS bandwidth has the most important impact toward the positioning accuracy requirement. Large bandwidth can bring good correlation performance and high RSTD resolution. By configuring a proper DL PRS bandwidth and allowing the UE to measure outside DL PRS outside the DL BWP configuration with measurement gap, it is possible for the location server to assure the required positioning accuracy. 
Moreover, when not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP with the same numerology as the active DL BWP. How UE derives the PRS UE measures within a BWP based on the bandwidth and the starting CRB index of a PRS resource should be also studied. The behaviour of the UE receiving PRS is similar to the behaviour of the UE receiving the CSI-RS in Rel-15. The bandwidth and starting CRB index of a PRS resource can be represented by parameters  and  respectively. And the reference point for  is CRB 0 on the common resource block grid. If  the UE shall assume that the initial CRB index of the PRS resource which can be measured within a BWP is , otherwise . If , and if  , UE shall assume that the bandwidth of the PRS resource which can be measured within a BWP is ; otherwise. If , and if  , UE shall assume that the bandwidth of the PRS resource which can be measured within a BWP is ; otherwize .
Proposal 10: When measurement gap is not configured, UE should follow the behaviors below to derive the PRS UE measures within a BWP.
· If  the UE shall assume that the initial CRB index of the PRS resource which can be measured within a BWP is , otherwise . If , and if  , UE shall assume that the bandwidth of the PRS resource which can be measured within a BWP is ; otherwise. If , and if  , UE shall assume that the bandwidth of the PRS resource which can be measured within a BWP is ; otherwize .
Given that the same DL PRS is transmitted from a TRP for possible multiple UEs to measure, a DL PRS bandwidth configuration which is common for a DL PRS resource set (or multiple sets) or even across the whole system may seem simple for the LMF. However, such system level bandwidth configuration may always require measurement gaps for a UE which in turn may unnecessarily degrade system capacity. Therefore, we propose 
Proposal 11: UE-specific DL PRS resource bandwidth is supported.
QCL with other DL reference signals
In last RAN1 meeting, it was agreed that
Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, the DL PRS can be configured to be QCLed Type D with a DL Reference Signal from a serving or neighboring cell.
The candidate DL reference signal can be SSB, CSI-RS and DL-PRS. In our view, considering their availability due to for example different periodicities, we think all three DL reference signal should be allowed as the QCL reference for DL PRS. For instance, in a serving cell, the availability of SSB and CSI-RS may be different; having multiple QCL reference provides flexibility to the LMF since analog beamforming causes scheduling restriction for the gNB that each symbol is transmitted using only one beam per panel. 
For instance, a DL PRS resource can be configured to be QCLed with the serving cell SSB or CSI-RS for BM or CSI-RS for mobility. Beam configuration of neighboring cells PRS could refer to the optimal beam pair of the SSB of neighboring cells. In addition, when DL PRS beam sweeping is performed by the serving cell or neighboring cells, UE may report the best DL PRS beam information of each cell to the network. Therefore, the spatial relationship can be also indicated by DL PRS.
[bookmark: Pro5]Proposal 12: DL PRS can be configured to be QCLed with SSB or CSI-RS or DL PRS of the serving cell or neighboring cells.
Power offset b/w DL PRS and SSB
In last RAN1 meeting, it was agreed that
Agreement:
For positioning purposes, with regards to the UL SRS transmission power, support configuring a DL reference signal of a neighbouring cell to be used as DL path loss reference for the purpose of SRS power control.  
· FFS: Which reference signals can be used (e.g. a CSI-RS, or a SSB, or DL PRS). 
For a UE to calculate DL path loss, the transmit power of the DL path loss reference should be provided together with the power offset between a DL PRS and that reference signal. 
Proposal 13: Power offset between DL PRS and SSB should be part of DL PRS configuration.
Number of antenna ports for DL PRS
During the study item, the following agreement was reached on DL PRS design [2].
For NR DL PRS resource design:
NR DL PRS resource design with one antenna port is supported. The use of more than two antenna ports per NR DL PRS resource need not be supported. Whether to support two antenna ports is left to future specification work.
In RAN1#96bis meeting, there were proposals to support two antenna ports for DL PRS. The motivation stated is to support cross polarization antennas. However, we don’t think two-port DL PRS should be supported for the following reasons. First of all, the performance advantage of two-port DL PRS has not been demonstrated compared to single port DL PRS. The stated benefits of coherent receiving of DL PRS can be supported with multiple PRS transmission already without support of two-port PRS. On the other hand, significant amount of specification efforts and impacts are expected especially regarding how to support DL PRS beam sweeping etc.   
Proposal 14: Only one antenna port per DL PRS resource is supported.
PRS sequence
Considering the good performance and small impact on RAN1 specification, we propose to the way of LTE PRS sequence initiation. Same as in LTE, the initial value of the PRS sequence should take the cell/TRP ID, CP type, slot/symbol number into account. 
Furthermore, in order to support beam sweeping /alignment of PRS, some information on beam such as beam ID or SSB index should be taken into account as well. During RAN1#96bis meeting, it was agreed that a DL PRS Resource ID in a DL PRS Resource set is associated with a single beam transmitted from a single TRP. Thus, beam information such as beam ID or SSB index can be explicitly contained in the initial value of PRS sequence or such information can be implicitly contained via DL PRS resource ID when initialize the sequence.
[bookmark: Pro7]Proposal 15: The  value for DL PRS sequence generation should take the cell/TRP ID, CP type, slot/symbol number, beam information into account.
In RAN1#96bis meeting, it was also agreed that number of sequence IDs is at least 4096. Similar to NR CSI-RS, the sequence ID is regarded as scrambling ID to generate Gold sequence. The number of sequence IDs may be related to the number of PRS resources or resource sets. However, the number of PRS resources or PRS resource sets has not been discussed yet. So it is better to determine the number of sequence IDs after the number of PRS resources or resource sets is determined.
PRS muting 
PRS muting was agreed in RAN1#96bis to reduce the PRS interference between the cells. It is particularly critical for the dense indoor scenarios where such interference can be so severe that the PRS hearability is significantly degraded without proper muting pattern. 
In LTE, the PRS muting configuration is defined by a periodic PRS muting sequence which can be represented by a selected bit string. If a bit in the PRS muting sequence is set to ‘0’, then the PRS is muted in all PRS occasions in the corresponding PRS occasion group. Similarly, we think in NR, a PRS muting sequence should also be introduced for PRS occasion.
Proposal 16:  PRS occasion is defined for muting purpose in NR.
PRS multiplexing with existing reference signals and channels
During RAN1#96bis meeting, there were discussions on whether PRS multiplexing with existing reference signals and/or channels are allowed. Considering the flexible design of NR, we foresee few issues when most existing reference signals and/or channels are collided with PRS. However, SS/PBCH is one exception among the existing reference signals which requires some attention. 
In LTE, the PRS is not mapped to REs allocated to the core part of PBCH, PSS or SSS. Similarly, for NR, collisions between SSB and PRS should be avoided. This can be avoided by not mapping DL PRS to RBs where the SS/PBCH is transmitted.
Proposal 17:  DL PRS is not mapped to any RB that contains SS/PBCH.
Legacy reference signals for positioning
One of the objectives of the WID is to identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques. There were several candidate reference signals studied during the SI. For example, SSB and CSI-RS are two candidates. It has been concluded during the SI that the existing reference signals are not sufficient to meet the positioning performance requirements. 
Although the UE may utilize those signals for positioning when transmitted from the gNB(s) along with DL PRS, we think there’re several factors we need to consider on whether these reference signals can be used together with PRS.
First of all, the periodicity and bandwidth of Rel-15 NR reference signals such as SSB and CSI-RS are likely not the same as DL PRS. The reason is obvious as Rel-15 NR reference signals are not designed for positioning purpose at all. For example, the SSB only occupies the center bandwidth of the system bandwidth. Furthermore, the configuration and signaling of Rel-15 NR reference signals such as CSI-RS may not be suitable for positioning purpose. For instance, CSI-RS is configured specific to UE. Although multiple UEs can also share the same resource, the signaling is still UE-specific. This would cause large signaling overhead when configure or change CSI-RS patterns for positioning in a given area. Another issue need to consider is how the UE measures all these Rel-15 NR reference signals together with PRS and generates the reports for positioning purpose. Given all the difference in terms of configuration (e.g., bandwidth, periodicity, patterns), it is not clear how it would be feasible for now. 
Conclusion
In this contribution, we discuss DL PRS design for positioning with the following observations and proposals:
Observation 1: For indoor scenario, the basic pattern of comb-4 has a good balance between performance and overhead.
Observation 2: For outdoor scenario, the basic pattern of comb-12 and/or comb-6 with symbol repetition has a good balance between performance and overhead.
[bookmark: _GoBack]Observation 3: Staggered pattern with repetition can be generated by configuring the number of symbols larger than the comb size, when RE offset is 1.
Observation 4: RE offset value which is a factor of the comb size ensures that the RE is equally spaced in the frequency domain and the equivalent spacing is equal to RE offset.
Observation 5: Unequally equivalent spacing of RE in frequency domain can cause severe interference between correlation peaks.
Proposal 1: DL PRS Resource comb-N value is configurable from the set {2, 4, 6, 12}.
Proposal 2: Support PRS patterns constructed with repetition of basic patterns.
Proposal 3: Number of symbols for DL PRS Resource is configurable from the following set {2, 4, 6, 12}. 
Proposal 4: Non-staggered DL PRS pattern is not supported.
Proposal 5: Support configuring RE offset to form a staggered PRS pattern by defining a RE offset as the relative offset in frequency domain between PRS REs on two adjacent PRS symbols in a PRS resource.
Proposal 6: RE offset value is configurable from a set including all integers which are factor of and smaller than the Comb size.
Proposal 7: The configured number of symbols for PRS resource should not be less than a value which is equal to Comb size divided by the RE offset.
Proposal 8: Periodicity of DL PRS Resource is configured at DL PRS Resource level.
Proposal 9: The point A of neighboring cells should be configured by LMF. The point A of DL PRS resource should be configured at DL PRS Resource Set level.
Proposal 10: When measurement gap is not configured, UE should follow the behaviors below to derive the PRS UE measures within a BWP.
· If  the UE shall assume that the initial CRB index of the PRS resource which can be measured within a BWP is , otherwise . If , and if  , UE shall assume that the bandwidth of the PRS resource which can be measured within a BWP is ; otherwise. If , and if  , UE shall assume that the bandwidth of the PRS resource which can be measured within a BWP is ; otherwize .
Proposal 11: UE-specific DL PRS resource bandwidth is supported.
Proposal 12: DL PRS can be configured to be QCLed with SSB or CSI-RS or DL PRS of the serving cell or neighboring cells.
Proposal 13: Power offset between DL PRS and SSB should be part of DL PRS configuration.
Proposal 14: Only one antenna port per DL PRS resource is supported.
Proposal 15: The  value for DL PRS sequence generation should take the cell/TRP ID, CP type, slot/symbol number, beam information into account.
Proposal 16:  PRS occasion is defined for muting purpose in NR.
Proposal 17:  DL PRS is not mapped to any RB that contains SS/PBCH.
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