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Introduction
In RAN#98-e, the WID “New WID on Expanded and Improved NR Positioning” [1] was approved. 
One of objectives for the core part in RAN4 is to specify requirements bandwidth aggregation for positioning measurements: 
	· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, including PRS measurement period/reporting [RAN4].



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]And in last RAN4 meeting the further agreements on this objective were captured in [2].  In this contribution we will provide more specific considerations on the open issues summarized in [2].
PRS bandwidth aggregation
Collision handling for PRS bandwidth aggregation
In the previous RAN4 meeting, the following agreements were achieved in [2] [6]:
	R4#109bis [2]
Issue 3-2-3: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
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.
R4#110 [6]
Issue 3-2-4: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
Agreements:
· Further discussion on this issue is not precluded and based on contribution driven in the maintenance part.



From RAN4 perspective, it is better to provide clearer UE behaviour rather than the other non numeric requirements. Thus we can take more considerations on UE’s typical implementation and behaviour.  
In principle there are several alternatives for UE implementation when PRS in one of aggregated PFL was dropped with other signals. 
· Option. 1: Drop the positioning measurements in these aggregated PFLs over the whole PRS occasion
· Option. 2a: Drop the positioning measurements in these aggregated PFLs within the collided PRS symbols only
· Option. 2b: Drop the positioning measurements in the collided PFL within the whole PRS occasion, the PRS measurement result can rely on the other PFLs
· Option. 2c: Drop the positioning measurements in the collided PFL within the collided PRS symbols only
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From RAN4 RRM perspective, with the different UE implementation perspective, the requirements can be completely different. In our views, in comparison with other options, Option 1 is most desired from RAN4 requirements perspective since it is actually a worst implementation without any UE complexity increasing. 
But on the other hand, UEs which are capable the other implementation can provide more flexibility and PRS resource utilization efficiency. And with the partial PRS resource left, the measurement can be performed even with a little bit accuracy performance reduction.
Observation 1: The optimized UE implementations when the PRS collided with other signals in the aggregated PFLs are feasible and beneficial to improve all PRS resource utilization. 
In short summary ,the optimized UE implementation when the PRS collided with other signals in the aggregated PFL can be considered when RAN4 define the corresponding requirements. E.g.
· Option A) Drop the positioning measurements in these aggregated PFLs within the collided PRS symbols only
· Option B) Drop the positioning measurements in the collided PFL within the whole PRS occasion, the PRS measurement result can rely on the measurements of other PFLs
· Option C) Drop the positioning measurements in the collided PFL within the collided PRS symbols only

Observation 2: At least when there is colliding on PRS with other signal, UE can fallback to the measurement with non-aggregated bandwidth aggregation PRS measurement indeed. 
Therefore, we can propose that:
Proposal 1: When the PRS collision with other signals on PRS bandwidth aggregation requirement, UE’s measurement can rely on the PRS of the PFL which is not collided. 
SRS bandwidth aggregation
This objective intends to specify the procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna). 
SRS transmission has little impacts on UE positioning measurements but the UE Rx-Tx time difference measurement core requirement. For the gNB requirements, only the performance requirements are defined in RAN4. 
And in the last RAN4 meeting, it was agreed that [6]:
	Agreements:
· RAN4 not to define requirements for collision between SRS CA (outside initial BWP) with other UL/DL channels in INACTIVE.




However, for the requirements in RRC_CONNECT when SRS CA collision, there is little progress. Therefore, we can propose that:
Proposal 2: RAN4 can further discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements in RRC_CONNECT state.
And in the last RAN1 meeting, the following agreement was achieved.
	R1#114 Agreement
In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol




Observation 3: For UE Rx-Tx time difference measurements with SRS aggregation, if SRS in one of aggregated PFL is dropped in a symbol, UE can restart new measurements. 
Thus, the measurement requirements for UE Rx-Tx time difference measurements with SRS aggregation will be applicable when no any collision between SRS and other signal. 
Proposal 3: The requirements of UE Rx-Tx time difference measurements with SRS aggregation is applicable only when there is no any dropped aggregated SRSs. 

Additionally in the last RAN4 meeting, one of important aspect for SRS transmission for BW aggregation is the interruption requirements
	Issue 3-2-11: Interruption due to SRS transmission for BW aggregation
· Proposals
· Option 1: CATT
· Interruptions at NR SRS carrier based switching defined in TS 38.133 clause 8.2.2.2.9 can be reused for the interruption due to SRS bandwidth aggregation. Detailed interruption time can be further determined based on RF session conclusion.
· Option 2: QC, HW
· RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
· Option 3: LG
· RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.




In our understanding, the retuning time will be discussed in RF session, and the interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH can be further discussed in RRM based on RF’s inputs. Therefore, we can propose that: 
Proposal 4: RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.

Conclusion
This contribution provided further RRM impacts on the following aspects of Rel18 WI of “Expanded and Improved NR Positioning” given the current physical layer design.
PRS bandwidth aggregation
Observation 1: The optimized UE implementations when the PRS collided with other signals in the aggregated PFLs are feasible and beneficial to improve all PRS resource utilization. 
Observation 2: At least when there is colliding on PRS with other signal, UE can fallback to the measurement with non-aggregated bandwidth aggregation PRS measurement indeed. 
Proposal 1: When the PRS collision with other signals on PRS bandwidth aggregation requirement, UE’s measurement can rely on the PRS of the PFL which is not collided. 

SRS bandwidth aggregation
Proposal 2: RAN4 can further discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements in RRC_CONNECT state.
Observation 3: For UE Rx-Tx time difference measurements with SRS aggregation, if SRS in one of aggregated PFL is dropped in a symbol, UE can restart new measurements. 
Proposal 3: The requirements of UE Rx-Tx time difference measurements with SRS aggregation is applicable only when there is no any dropped aggregated SRSs. 
Proposal 4: RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
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