3GPP TSG-RAN WG4 Meeting # 109 	    R4-2320373
Chicago, US, 13 – 17 November 2023

Agenda Item:	8.22.2.5
Source: 	Ericsson
Title:	On PRS/SRS aggregation requirements for positioning
Document for:	Approval
Introduction
RAN4#108bis discussed the issue related to bandwidth requirements for positioning measurements. Agreements from the last meeting are captured in the WF document [1]. In this contribution remaining issues related to bandwidth aggregation for positioning measurements are discussed.
Discussion

Tmargin for PRS bandwidth aggregation
When a UE is configured to perform positioning measurement by aggregating PRS resources from multiple PFLs, the UE is provided with a list of TRPs that include resources for aggregation and a list of TRPs that does not include resources for aggregation. In this framework, time between the completion of the measurements on aggregated/effective PFL and start of measurement on non-aggregated PFL needs to be taken in to account when defining the measurement period requirements for PRS measurement. It was agreed to consider this aspect as Tmargin in the last meeting. Agreement from the last meeting is copied below for reference.
Agreements:
· RAN4 requirements does not need to include the number of groups of PFLs. The number of PFL groups can be larger than 1. This is based on the assistance data received from the LMF.
· Tmargin is needed. The value is FFS.
In our view Tmargin shall be derived by taking the maximum of Teffect corresponding to PRS measurements performed in all aggregated/effective PFLs and the time duration before measurement on non-aggregated PFLs can be started by UE.

Proposal 1: Tmargin = max(Teffect,i) + time until the start of measurement on non-aggregated PFLs. In the formula i denotes index of effective PFL, corresponding to the group of PFLs aggregated for PRS measurement.
 
Impact of PRS collision on aggregation requirement
In the last meeting RAN4 had a relevant discussion on this issue and agreed to the following:
Agreements:
When the PRS collision with other signals on PRS bandwidth aggregation requirement, the measurement period can be longer, and FFS whether RAN4 to define the UE behaviour in RAN4.
When UE is configured to perform positioning measurement on aggregated PFLs and one of the PFLs collide with other high priority DL signal, it is beneficial that UE performs measurement on non-colliding PFLs and report the measurement to the network rather than dropping PRS resources in all PFLs. This can also be observed in the agreement reached in RAN1#114
Agreement(RAN1#114)
For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, it is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs.
Note: it is up to RAN4 whether or not to define performance requirements for this case of collision with other signals.

Observation 1: UE is expected to measure PRS resource on one or more of the non-colliding PFLs.

2 PFL case
When UE is configured to perform positioning measurements on 2 PFLs and one of the PFLs collide with other high priority DL signal then UE shall perform positioning measurement on the non-colliding PFL. From RAN4 point of view legacy measurement period requirement applies in this scenario.
Proposal 2: Legacy measurement period requirement applies for the case when UE is configured to aggregate 2 PFLs for positioning measurement in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB.

3 PFL case
When UE is configured to perform positioning measurements on 3 PFLs, two different scenarios need to be considered to evaluate the impact of collision of one of the PFLs with other high priority DL signal results on core requirements.
Scenario #1: PFLs to be aggregated are contiguous.
Scenario #2: PFLs to be aggregated become non-contiguous. 
In our view RAN4 requirements for scenario #1 should be no different than the case when UE is configured to perform aggregated positioning measurements on 2 contiguous PFLs. If collision results PFLs being non-contiguous, which is scenario #2 above, then UE shall perform positioning measurement on one of the non-colliding PFLs. It shall be up to UE implementation to determine PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement shall apply.

Proposal 3: For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are contiguous then UE shall meet measurement period requirement for positioning measurements by aggregating 2 PFLs.

Proposal 4: For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are non-contiguous then UE determines PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement applies.

Single Tx chain definition
In the agreement reached in the last meeting, meaning of single Tx chain is FFS.

Agreements:
· Condition of single TX chain (same antenna) shall be captured at least in the core part of TS 38.133 for UE PRS measurements:
· The UE PRS measurement requirements with PRS aggregation applies provided that all the PFLs to be aggregated by the UE are transmitted by the gNB using single Tx chain and the same transmit antenna reference point. Meaning of single Tx chain is FFS.

In our view single Tx chain can be defined based on one of the options below:
· option 1: common RF transmitter component. 
· option 2: common RF transmission bandwidth and the same transmit antenna reference point.

Among the options above our preference would be capture the meaning of single Tx chain as defined in option 2.

Proposal 5: Single Tx chain is defined as “common RF transmission bandwidth and the same transmit antenna reference point” in the requirement applicability section of core requirements for bandwidth aggregation for positioning measurements.

Summary
In this contribution remaining issues on bandwidth aggregation for positioning measurements are discussed. Observations and proposals below summarise the discussion presented in this paper:

# Tmargin for PRS bandwidth aggregation measurement period requirement

Proposal 1: Tmargin = max(Teffect,i) + time until the start of measurement on non-aggregated PFLs. In the formula i denotes index of effective PFL, corresponding to the group of PFLs aggregated for PRS measurement.

# Impact of PRS collision on aggregation requirement

Observation 1: UE is expected to measure PRS resource on one or more of the non-colliding PFLs.

Proposal 2: Legacy measurement period requirement applies for the case when UE is configured to aggregate 2 PFLs for positioning measurement in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB.

Proposal 3: For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are contiguous then UE shall meet measurement period requirement for positioning measurements by aggregating 2 PFLs.

Proposal 4: For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are non-contiguous then UE determines PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement applies.

# Single Tx chain definition
Proposal 5: Single Tx chain is defined as “common RF transmission bandwidth and the same transmit antenna reference point” in the requirement applicability section of core requirements for bandwidth aggregation for positioning measurements.
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