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1 Introduction
In RAN4#104-e meeting, the evaluations for PRS/SRS bandwidth aggregation were discussed and the conclusions and open issues were captured in the approved WF [1]. The scenario was discussed and agreed to prioritize intra-band contiguous CA firstly. In this paper, we further discuss the potential solutions for PRS/SRS bandwidth aggregation for intra-band contiguous CA and give our proposals. 
2 Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]2.1 Scope of study on PRS/SRS aggregation
In last RAN4 meeting, there are the following conclusions about the study scope, and in this section, we will provide our views on the following aspects except power imbalance which is deprioritized. 
	Agreement:
· Deprioritize power imbalance discussion
Way forward: Further discuss the following in the next RAN4 meeting:
· [bookmark: OLE_LINK13]RF architecture – can we focus on a single RF architecture (i.e., single Tx/Rx chain), align on target architectures
· Studying RF impairment model (timing/group delay/frequency/phase) first to assess performance and accuracy gain with realistic impairments
· Studying achievable accuracy gain when TAE is within specified requirement for intra-band contiguous CA
· Notifying RAN1 of the UE transmit power limitation due to potential prioritization


For the RF architecture, in last meeting, it was agreed PRS/SRS bandwidth aggregation for intra-band contiguous carrier is feasible for single chain Tx/Rx architectures. Considering that the RF impairments (e.g. timing error, frequency error, phase error, etc.) for separate RF architectures may be larger than the single RF architecture, we think we can focus on a single RF architecture. But it may need to clarify whether there will be a limit on the aggregated bandwidth for such architecture. Since this is still on the study phase, it is enough that we confirm the feasibility for a basic scenario or implementation. The other implementations and possible difference requirements can be discussed in WI stage. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Proposal 1: RAN4 to focus on a single RF architecture (i.e., single Tx/Rx chain) in SI stage. 
For RF impairments, taking DL as example, if the aggregated PRS resources are transmitted with the same transmitter, the timing error/frequency error and phase error can be avoided and only group delay needs to be considered.  In R16 positioning, the group delay margin was discussed and the value is dependent on the PRS bandwidth. For PRS aggregation, the concerned issue is the difference of group delay between the aggregated PRS resources. The larger group delay error may be introduced for different PRS bandwidth. RAN4 need to evaluate the impact of group delay on the performance of PRS aggregation between PRS resources with both same PRS bandwidth and different bandwidths. 
If the PRS resources are transmitted with different transmitters, besides the group delay, the timing alignment error between different transmitters which was already defined in the specification should be also considered. The total time difference between two PRS resources can include the two parts. 
[bookmark: OLE_LINK20]Proposal 2: RAN4 to evaluate the impact of group delay on the performance of PRS/SRS aggregation covering PRS/SRS resources with both same bandwidth and different bandwidths. 
Proposal 3: Both TAE requirements and group delay should be considered to verify the performance of PRS/SRS bandwidth aggregation. 
2.2 Baseline assumptions
In last meeting, the FFT assumption was discussed and no conclusions were made. In our understanding, it is reasonable to assume one FFT processing per CC, but we think this assumption is for baseband processing and should be discussed in RRM part. And whether to only use standard FFT size or extended FFT size can be further checked when we make the evaluation in RRM part. If little extension of FFT size can improve the performance, it should not be precluded. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 4: The FFT assumption should be discussed in RRM part. 
3 Summary
In this paper, we discussed the accuracy improvement study on PRS/SRS bandwidth aggregation and the following proposals are given: 
Proposal 1: RAN4 to focus on a single RF architecture (i.e., single Tx/Rx chain) in SI stage. 
Proposal 2: 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. 
[bookmark: _GoBack]Proposal 3: Both TAE requirements and group delay should be considered to verify the performance of PRS/SRS bandwidth aggregation. 
Proposal 4: The FFT assumption should be discussed in RRM part. 
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