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Introduction
In this contributions, we provide simulation results of the group delay in commercial PA and LNA to estimate the impact of group delay on the performance of PRS/SRS BW aggregation and our view about TAE for single RF chain architecture based on the WF [1]. 

[bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK10][bookmark: OLE_LINK20]Discussion
The latest RAN4 #104bis-e meeting agreed about RF architecture to prioritize the single RF chain (Tx/Rx) for BS and UE. For single RF chain architecture, we don’t need to consider many kinds of RF impairment error sources except group delay. And we agreed that we need to consider the TAE between PFLs/carriers transmitted from different antennas case for single RF chain architecture.

	Way forward:
[bookmark: _Hlk116897417]1.3 RF impairment model and assessment
Agreement:
· RAN4 to evaluate the impact of group delay on the performance of PRS/SRS aggregation covering PRS/SRS resources with both same PRS bandwidth and different bandwidths
Agreement:
· Studying TAE for single RF chain architecture
· For single RF chain architecture, TAE between PFLs/carriers transmitted from different antennas is FFS



In this contribution, we provide our views about TAE between PFLs/carriers transmitted from different antennas case for single RF chain architecture and the simulation results of the group delay in commercial PA and LNA to estimate the impact of group delay on the performance of PRS/SRS BW aggregation.

2.1. Simulation results of group delay of commercial PA and LNA
Positioning performance using PRS/SRS BW aggregation is very sensitive to TAE [2]. Therefore, to get maximum performance gain of BW aggregation positioning, the TAE value should be minimized. From the previous meeting, the group delay was considered as a factor that could affect TAE in the single RF architecture. So, in this contribution, the TAE level by group delay was confirmed by checking the group delay according to frequency at commercial PA and LNA. 
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Figure 1. Group delay vs. Frequency for commercial LNA and PA

From the simulation results, if we suppose 2CC with 100MHz per CA the worst case of TAE is about 0.13nsec at continuous CA. So, the TAE value by group delay is negligible. 

Observation 1: The TAE requirement is related to transmitter only. But for PRS/SRS BW aggregation positioning, the receiver side should also be considered when confirming the TAE by group delay.
Observation 2: The TAE by group delay at commercial PA and LNA module is small enough and can be negligible.

Proposal 1: The TAE by the group delay is sufficiently small, so it is possible to achieve a TAE value at a level where PRS/SRS bandwidth aggregation positioning can get gain. 

2.2. For single RF chain architecture, TAE between PFLs/carriers transmitted from different antennas
We wonder how signals between PFLs/carriers can be transmitted from different antennas at single RF chain architecture. Even though we suppose that it is possible, the TAE is expected to be not acceptable level to get positioning performance gain at PRS/SRS BW aggregation. So we prefer to deprioritize this scenario.
Proposal 2: Deprioritize TAE between PFLs/carriers transmitted from different antennas scenario.

Conclusions
In this contribution, we provide our views about TAE between PFLs/carriers transmitted from different antennas case for single RF chain architecture and the simulation results of the group delay in commercial PA and LNA to estimate the impact of group delay on the performance of PRS/SRS BW aggregation. And we provide our proposals as follows.
[bookmark: _GoBack]Proposal 1: The TAE by the group delay is sufficiently small, so it is possible to achieve a TAE value at a level where PRS/SRS bandwidth aggregation positioning can get gain.
Proposal 2: Deprioritize TAE between PFLs/carriers transmitted from different antennas scenario.
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