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[bookmark: OLE_LINK7][bookmark: OLE_LINK8]During the online discussion in RAN2 111 e-meeting, some companies thought PRS ID could be reused for the same TRP on different frequency layers while some thought this did not work across frequency layers because each layer had a locally unique PRS-Id and it cannot be reused in this way.
In this contribution, we present our views on whether PRS ID could be reused on different frequency layers and whether the same PRS ID could be used to solve the duplication issue of TRP location information configuration.
1. Discussion
It is first discussed in R2-2003144[1] that duplication of TRP information can appear on different frequency layers. In totally, there are up to 4 frequency layers and  64 TRPs per frequency layer, which means up to 256 TRPs defined in the DL-PRS assistance data NR-DL-PRS-AssistanceDataList-r16. And the PRS-ID was introduced to enable the target device to associate measurements to TRPs. 
[image: ]
With reference from the DL-PRS AD into linear UEB AD lists, there can be several TRPs of the DL-PRS AD hierarchy that refers to the same UEB AD list element as illustrated by the following example:
[image: ]
In this case, each unique TRP location information is only represented once, which means significant benefits in case there are multiple TRPs associated with the same UEB AD. The involved cost is a linear index from the DL-PRS AD into the linear UEB AD lists. Note that there is no need to explicitly include an index field in the UEB AD lists since the list index itself can be used, as has been the case in other parts of LPP AD.
Therefore we concluded in RAN2 #111E online meeting
Agreement:
· Introduce the associatedDL-PRS-ID in the TRP location info element.
During the progress of online discussion Huawei,vivo and OPPO pointed out that:
We can accept the proposal but think we should clarify if the PRS-Id can be reused across frequency layers.
It is important for us to understand PRS-ID definition and TRP structure. And it could also be needed for further discussion on similar duplication issues. Therefore let’s clarify whether PRS-Id can be reused across frequency layers.
dl-PRS-ID is defined in TS37.355[2]:
	NR-DL-PRS-Beam-Info field descriptions

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	associated-dl-PRS-ID
This field specifies the dl-PRS-ID of the associated TRP from which the beam information is adopted. The beam information from the associated TRP is considered to be in GCS if the lcs-gcs-translation-parameter field is not provided, and to be in LCS if the lcs-gcs-translation-parameter field is provided. If the field is omitted, the beam information is provided via the dl-prs-BeamInfoSet field.


Observation 1: Each TRP should only be associated with one such ID.
‘TRP’ is introduced by RAN1. From RAN1’s perspective, each TRP represents a set of geographically co-located antennas and has its own specific position. Each TRP should only be associated with one such ID . In the current specification, ‘TRP ID’ is represented by ‘dl-PRS-ID’. Conceptually, antennas in the same position or collocated TRPs from different frequency layers actually belong to the same TRP and should use the same dl-PRS-ID, otherwise they are treated as different TRPs.
Observation 2: Conceptually, antennas in the same position or collocated TRPs from different frequency layers actually belong to the same TRP and should use the same dl-PRS-ID.
In TS38.214[3], it is described as:
	The UE assumes that the following parameters for each DL PRS resource(s) are configured via higher layer parameters nr-DL-PRS-PositioningFrequencyLayer-r16, nr-DL-PRS-ResourceSet-r16 and nr-DL-PRS-Resource-r16 defined by Clause 6.4.2.1 [17, TS 37.355].
A positioning frequency layer consists of one or more DL PRS resource sets and it is defined by Clause 6.4.2.1 [17, TS 37.355]:
-	dl-PRS-SubcarrierSpacing-r16 defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing-r16. The supported values of dl-PRS-SubcarrierSpacing-r16 are given in Table 4.2-1 of [4, TS38.211].
-	DL-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-PositioningFrequencyLayer have the same value of DL-PRS-CyclicPrefix. The supported values of DL-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA-r16 defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
The UE expects that it will be configured with dl-PRS-ID-r16 each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell. The UE expects that one of these dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 


Observation 3: A DL PRS Positioning Frequency Layer is defined as a collection of DL PRS Resource Sets which have common parameters configured by DL-PRS-PositioningFrequencyLayer.
Observation 4: DL-PRS ID should be used along with DL-PRS-ResourceSet ID and DL-PRS-Resource ID to uniquely identify a DL PRS resource.
If a DL-PRS ID can be used along with PRS resource set from different frequency layers,we can still uniquely distinguish resources by PRS ID, DL-PRS-ResourceSetId and DL-PRS-ResourceId, since DL-PRS-ResourceSetId is locally defined per TRP instead of per TRP per frequency layer. In addition, according to TS37.355, the maximum number of PRS resource set per TRP is 8, while the max number of PRS resource set per TRP per frequency layer is 2. If collocated TRPs from different frequency layers associate with different dl-PRS-IDs, there is no need to set the range of PRS resource set ID (0…7) larger than the max number (2) of PRS resource set per TRP per frequency layer. It can be implied that the same dl-PRS-IDs can be configured in different frequency layers. .
	nrMaxNumDL-PRS-ResourceSetsPerTRP-1-r16	INTEGER ::= 7


Observation 5: The range of PRS resource set ID (0…7) larger than the max number (2) of PRS resource set per TRP per frequency layer, which implies that the same dl-PRS-IDs can be configured in different frequency layers .
Also, each RSTD measurement is associated DL PRS resources corresponding to different dl-PRS-ID(TRP ID) which was agreed in RAN1#98bis [2] as below. Once different dl-PRS-IDs are applied in the different frequency layers of the same TRP, UE still assumes to calculate RSTD corresponding different dl-PRS-IDs from the same TRP according to the RSTD measurement description, which is inconsequence. 
	Agreement:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the M measurements being performed on the same pair of TRPs subject to UE capability
· All the RSTD measurements in a single report should have a single reference timing
· Note: Each RSTD measurement is between DL PRS Resources corresponding to different TRP IDs.
· M=[3]


Observation 6: Once different dl-PRS-IDs are applied in the different frequency layers of the same TRP, UE still assumes to calculate RSTD corresponding different dl-PRS-IDs from the same TRP according to the RSTD measurement description, which is inconsequence.
Furthermore, frequency layers are also used to distinguish PRS resources with different SCS, bandwidth, or comb size. In this case, PRS resources from different frequency layers can be transmitted by the same set of antennas, thus there is also no reason to configure different dl-PRS-IDs to distinguish PRS resources.
Observation 7: There is no reason to configure different dl-PRS-IDs to distinguish PRS resources from different frequency layers with different SCS, bandwidth or comb size.
In addition, in current specification, ARFCN along with the same DL-PRS ID can also be used to identify different frequency layers of the same TRP as shown in the figure below. Therefore, it is not necessary to configure a different TRP ID to identify different frequency layers of the same TRP. 

[bookmark: p12]Observation 8: PRS-ID can be used along with ARFCN to identify different frequency layers of the same TRP.
Proposal 1: dl-PRS-ID can be reused across frequency layers.
After clarifying this proposal, the structure of the definition for assistant data of TRP is clear and can be accurately transmitted with less buffer cost. Duplication issues either for TRP location, beam, or any other places related to multiple frequency layers will be resolved.
2. Conclusion
Based on the discussion in section 2, we observe and propose the following:
Observation 1: Each TRP should only be associated with one such ID. 
Observation 2: Conceptually, antennas in the same position or collocated TRPs from different frequency layers actually belong to the same TRP and should use the same dl-PRS-ID.
Observation 3: A DL PRS Positioning Frequency Layer is defined as a collection of DL PRS Resource Sets that have common parameters configured by DL-PRS-PositioningFrequencyLayer.
Observation 4: DL-PRS ID should be used along with DL-PRS-ResourceSet ID and DL-PRS-Resource ID to uniquely identify a DL PRS resource.
Observation 5: The range of PRS resource set ID (0…7) larger than the max number (2) of PRS resource set per TRP per frequency layer, which implies that the same dl-PRS-IDs can be configured in different frequency layers .
Observation 6: Once different dl-PRS-IDs are applied in the different frequency layers of the same TRP, UE still assumes to calculate RSTD corresponding different dl-PRS-IDs from the same TRP according to the RSTD measurement description, which is inconsequence.
Observation 7: There is no reason to configure different dl-PRS-IDs to distinguish PRS resources from different frequency layers with different SCS, bandwidth, or comb size.
Observation 8: PRS-ID can be used along with ARFCN to identify different frequency layers.
Proposal 1: dl-PRS-ID can be reused across frequency layers.
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