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1 Introduction
In this contribution, we discuss the remaining issues for carrier phase positioning, bandwidth aggregation for positioning from RAN2 perspective.
2 Discussion
2.1 Bandwidth aggregation 
RAN1 also made the conclusion on on-demand PRS in RAN1#112bis meeting [2]:

In this section, we will discuss how to implement on-demand PRS on PRS bandwidth aggregation. 
NR-On-Demand-DL-PRS-Configurations

The IE NR-On-Demand-DL-PRS-Configurations provides a set of possible DL-PRS configurations which can be requested by the target device on-demand.

-- ASN1START

NR-On-Demand-DL-PRS-Configurations-r17 ::= SEQUENCE {


on-demand-dl-prs-configuration-list-r17

SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF














On-Demand-DL-PRS-Configuration-r17,


...

}

On-Demand-DL-PRS-Configuration-r17 ::= SEQUENCE {


dl-prs-configuration-id-r17




DL-PRS-Configuration-ID-r17,


nr-DL-PRS-PositioningFrequencyLayer-r17

NR-DL-PRS-PositioningFrequencyLayer-r16,


nr-DL-PRS-Info-r17






NR-DL-PRS-Info-r16,


...

}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {


nr-dl-prs-configuration-id-r17



INTEGER (1..maxOD-DL-PRS-Configs-r17),


...

}

-- ASN1STOP

NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from a location server.

-- ASN1START

NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {


dl-prs-StartTime-and-Duration-r17


DL-PRS-StartTime-and-Duration-r17

OPTIONAL,


nr-on-demand-DL-PRS-Information-r17


NR-On-Demand-DL-PRS-Information-r17

OPTIONAL,


dl-prs-configuration-id-PrefList-r17

SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 













DL-PRS-Configuration-ID-r17


OPTIONAL,


...

}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {


dl-prs-start-time-r17

INTEGER (1..1024)





OPTIONAL,


dl-prs-duration-r17


SEQUENCE {










seconds-r17

INTEGER (0..59)

OPTIONAL,










minutes-r17

INTEGER (0..59)

OPTIONAL,










hours-r17

INTEGER (0..23)

OPTIONAL,










...









}









OPTIONAL,


...

}

-- ASN1STOP

According to the current on-demand PRS function, the LMF could provide the On-Demand-DL-PRS-Configuration-r17 which includes the dl-prs-configuration-id, if UE want to request the PRS bandwidth aggregation, UE indicates the linked dl-prs-configuration-id to LMF.
If LMF doesn’t provide the On-Demand-DL-PRS-Configuration-r17 to UE, UE could send the PRS bandwidth aggregation indication to LMF and then LMF provides the linked PRS resource set to UE.
Proposal 1: For UE initiated on-demand PRS, UE indicates the linked dl-prs-configuration-id to LMF if On-Demand-DL-PRS-Configuration is provided by LMF, or UE could send the PRS bandwidth aggregation indication to LMF if On-Demand-DL-PRS-Configuration is not provided by LMF.
RAN2 had agreed that single MAC CE is used to activate/deactivate SRS resource set with bandwidth aggregation. Whether introduce a new MAC CE or reuse the legacy CE needs to be further discussed. The current MAC CE for semi-persistent SRS activation/deactivation is copied as below [3]:
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Figure 1: SP Positioning SRS Activation/Deactivation MAC CE

-
Spatial Relation for Resource IDi: The field Spatial Relation for Resource IDi is only present if MAC CE is used for activation, i.e. the A/D field is set to 1. M is the total number of Positioning SRS resource(s) configured under the SP Positioning SRS resource set indicated by the field Positioning SRS Resource Set ID. There are 4 types of Spatial Relation for Resource IDi, which is indicated by the F (F0 and F1) field within. The fields within Spatial Relation for Resource IDi are shown in Figures 6.1.3.36-2 to 6.1.3.36-5 for the 4 types of Spatial Relations for Resource IDi;

-
S: This field indicates whether the fields Spatial Relation for Resource IDi for the positioning SRS resource i within the positioning SRS resource set are present. If the field is set to 1, the fields Spatial Relation for Resource IDi are present; otherwise, they are absent;

-
R: Reserved bit, set to 0.
The field Spatial Relation for Resource IDi is only present if MAC CE is used for activation, and the S field indicates whether the fields Spatial Relation for Resource IDi for the positioning SRS resource i within the positioning SRS resource set are present. Which means the S filed only present if MAC CE is used for activation as well. 
The current MAC CE can activate/deactivate one SRS resource set in one BWP, it can’t satisfy the requirements for activation/deactivation for the SRS with bandwidth aggregation. However, there still some bits in the leacy MAC CE can be enhanced for the activation/deactivation for the SRS with bandwidth aggregation.
According to the RAN1 agreements, when the two aggregated carriers is configured, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of two aggregated carriers and two of two aggregated carriers. When the three aggregated carriers is configured, the single MAC CE should support to activate/deactivate SRS resource set(s) in one of three aggregated carriers, two of three aggregated carriers and three of three aggregated carriers. 
Therefore, for the legacy MAC CE, the A/D bit and R bit can be used for activation, and the A/D bit ,R bit and S bit can be used for deactivation. 
Proposal 2: The legacy MAC CE can be reused for activation/deactivation semi-persistent SRS with bandwidth aggregation, the A/D bit and R bit can be used for activation, and the A/D bit , R bit and S bit can be used for deactivation. 
There are two open issues as below:

· FFS whether UE needs to indicate the PRS resource index uses for joint measurements. 

· FFS whether the indication that whether the measurements are joint measurements is needed, since anyway UE need to report the aggregated resource set/resource information to LMF for joint measurements.

For the first issue, we think UE could indicate the PRS resource index used for joint measurement, but fine to ask RAN1 for further clarification. For the second issue, there is no need to send the additional indication. 

Proposal 3: UE indicates the PRS resource index used for joint measurement but fine to ask RAN1 for clarification. 

Proposal 4: The indication on whether the measurements are joint measurements is not needed.
2.2 Carrier phase positioning 

For carrier phase positioning, there are following remaining issues from the LPP perspective:

· FFS associating the resource set info within the window configuration, or configuring the window configuration in each resource set following the NR-DL-PRS-Info structure.

· FFS Whether RSCP is included in PRU Info or not.
· FFS whether the location of PRU is provided only once, or the location of PRU in each measurement instance will be provided to UE.

· FFS whether the indicated time window serves all TRPs, or per TRP.
We copy the RAN1 agreement for time window configuration as below [2]:
	Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)

· The duration of a time window can be configured as follows:

· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:

· {1, 2}

· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:

· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows

· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.


According to RAN1 agreement, the time window is per UE configuration and each UE can be configured one or two time window. Therefore, we think the indicated time window serves all TRPs and the indicated DL PRS resource set is within the window configuration.
Proposal 5: The indicated time window serves all TRPs and the indicated DL PRS resource set is within the window configuration.

Regarding the PRU, considering the PRU may be moving, the location of PRU in each measurement instance is provided to UE. And according to the RAN1 agreement, the RSCP is included in PRU Info.

Proposal 6: The RSCP is included in PRU info and the location of PRU in each measurement instance is provided to UE.
3 Conclusions 
In this contribution, we have discussed the remaining issues on carrier phase positioning and bandwidth aggregation for positioning from signalling perspective and provide the following proposals:
Proposal 1: For UE initiated on-demand PRS, UE indicates the linked dl-prs-configuration-id to LMF if On-Demand-DL-PRS-Configuration is provided by LMF, or UE could send the PRS bandwidth aggregation indication to LMF if On-Demand-DL-PRS-Configuration is not provided by LMF.
Proposal 2: The legacy MAC CE can be reused for activation/deactivation semi-persistent SRS with bandwidth aggregation, the A/D bit and R bit can be used for activation, and the A/D bit , R bit and S bit can be used for deactivation.
Proposal 3: UE indicates the PRS resource index used for joint measurement but fine to ask RAN1 for clarification.
Proposal 4: The indication on whether the measurements are joint measurements is not needed.
Proposal 5: The indicated time window serves all TRPs and the indicated DL PRS resource set is within the window configuration.
Proposal 6: The RSCP is included in PRU info and the location of PRU in each measurement instance is provided to UE.
4 Reference
[1] R1-23xxxxx, ‘Report of RAN1#113 meeting’
[2] R1-23xxxxx, ‘Report of RAN1#114b meeting’
Conclusion


The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.
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