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Introduction
The Rel-18 WID [1] investigates positioning accuracy enhancement with advanced techniques of bandwidth aggregation . RAN4 has been assigned the following objectives.
	· 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, and in inactive mode, including PRS measurement period/reporting [RAN4].



At RAN4 #106, we mainly discuss the bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers, especially the RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting.
Discussion
2.1 Bandwidth aggregation for positioning measurements
Firstly, we do the illustration on carrier aggregation (CA) as below:
[image: CA_3]
Figure 1  PRS bandwidth aggregation
As shown in figure1, i.e. we have three component carriers (CCs), the CC1 is 5M and the rest of CCs are 10M. For multi-carrier positioning measurement, we aggregate three CCs into “one” carrier, it equals the transmitted channel is 25M. And then we have the wider transmitted channel to transmit the signals simultaneously. And we also do the illustration on the DL positioning procedure as below:
[image: 绘图3]
Figure 2  DL positioning procedure
What we want to express is that UE measures DL-PRS with different methods, such as RSRP, RSTD or other values in step 3. The UE will receive the assistance data and start the measurement, i.g. RSTD measurement, the measurement period shall be considered and in TS38.133 we have already defined the RSTD measurement period:
Connected or Inactive mode
	After receiving both NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message from the LMF via LPP [34], the UE shall be able to measure multiple (up to the UE capability specified in Clause 5.6.2.3) DL RSTD measurements, defined in TS 38.215 [4], during the measurement period  defined as:
	
Where:
-	 is the index of positioning frequency layer,
-	 is total number of positioning frequency layers, and
-	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i 
 is the measurement period for PRS RSTD measurement in positioning frequency layer i as specified below:
	 ,


In this meeting, we mainly define the measurement period on bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers, and the legacy measurement period can be used as baseline. The measurement period for positioning is calculated on a basis of PFL ( is the index of PFL). Inside one positioning measurement gap config the UE is only expected to measure a single DL-PRS PFL. And different positioning MG is not overlapping in time domain as shown in figure 3. 
However, in CA scenario DL-PRS RSTD/RSRP/RSRPP/Rx-Tx time difference are not measured separately on multiple aggregated PFL, PFL as the basis of calculating measurement period may not be very appropriate and accurate. The measurement period of DL-PRS measured simultaneously in multiple PFLs should be no smaller or larger than that of DL-PRS measured in one PFL but no larger than or smaller than the sum of measurement period of multiple PFLs as shown in figure 4.
In the following paragraphs, we provide the solution: 
[image: ]
Figure 3
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Figure 4
For the period of multiple aggregated frequency layers positioning measurement,  aggregated PFLs can be regarded as one PFL due to DL-PRS are simultaneously received and measured in  aggregated PFLs. The measurement period requirement of a referent PFL () can be used as the reference of other PFLs’ measurement period requirement in the same group. 




 is the number of positioning frequency layers which used for bandwidth/carrier aggregation. A scaling factor can be introduced since the complexity of UE simultaneously measuring DL-PRS in multiple aggregated PFLs is larger than the complexity of UE measuring DL-PRS in one PFL.  
Alternatively, the scaling factor  is larger than 1 and associated with the number of positioning frequency layers which used for bandwidth/carrier aggregation.





Proposal 1: The measurement period requirement of a referent PFL (r) can be used as the reference of other PFLs’ measurement period requirement in the same group. 
· 

 is the number of positioning frequency layers which used for bandwidth/carrier aggregation.  
A scaling factor S can be introduced since the complexity of UE simultaneously measuring DL-PRS in multiple aggregated PFLs is larger than the complexity of UE measuring DL-PRS in one PFL. 
· Alternatively, the scaling factor  is larger than 1 and associated with the number of positioning frequency layers which used for bandwidth/carrier aggregation.




Conclusion
The following proposals are made.
Proposal 1: The measurement period requirement of a referent PFL (r) can be used as the reference of other PFLs’ measurement period requirement in the same group. 
· 

 is the number of positioning frequency layers which used for bandwidth/carrier aggregation.  
A scaling factor S can be introduced since the complexity of UE simultaneously measuring DL-PRS in multiple aggregated PFLs is larger than the complexity of UE measuring DL-PRS in one PFL. 
· Alternatively, the scaling factor  is larger than 1 and associated with the number of positioning frequency layers which used for bandwidth/carrier aggregation.
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