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Introduction
[bookmark: _GoBack]In RAN4#109 meeting, RAN4 has discussed RRM impacts of PRS/SRS bandwidth aggregation with conclusions captured in [1]. The core requirements for PRS/SRS bandwidth aggregation were defined. However some issues need to be further checked. In this paper, we will discuss these issues in the requirements for PRS/SRS bandwidth aggregation and a formal CR [2] that captures the proposals is submitted. 
Discussion
Measurements period requirements
Measurement period requirements in RRC_INACTIVE
In RRC_INACTIVE state, the measurement period requirements with bandwidth aggregation are defined for RSTD and UE Rx-Tx time difference. But definitions of some parameters need to be determined in maintenance part, i.e.,  and . In this section, we will discuss how to define these parameters.
 is a scaling factor for the evaluation time of newly detectable inter-frequency cells for cell reselection which is not affected by the bandwidth aggregation feature. Besides, the aggregated PRS resources are on the same OFDM symbols and therefore the aggregated PFLs are measured as a super PFL with larger bandwidth. Hence, we think the definition for  in measurements without bandwidth aggregation can be reused and the symbols are updated as following: 
-	 is a scaling factor for PRS-based NR positioning measurements in RRC_INACTIVE. If the UE supports parallelPRS-MeasRRC-Inactive-r17, Kcarrier,aggr = 1; otherwise, 
-	If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2.2.4
-	If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.
Proposal 1: The definition for  in measurements without bandwidth aggregation can be reused and the symbols are updated as following:
-	 is a scaling factor for PRS-based NR positioning measurements in RRC_INACTIVE. If the UE supports parallelPRS-MeasRRC-Inactive-r17, Kcarrier,agg = 1; otherwise, 
-	If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2.2.4
-	If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.
Regarding the , an agreement was achieved that supports TEG in measurement period requirements with bandwidth aggregation. In our opinion, the definition in measurements without bandwidth aggregation can also be reused and the symbol is updated to .
	Issue 3-2-7: TEG for PRS/SRS bandwidth aggregation
Agreements:
· TEG is considered in measurement period requirements for PRS CA.


Proposal 2: For , the definition in measurements without bandwidth aggregation can be reused and the symbol is updated as following:
-	 is the Rx TEG specific scaling factor:
-	 = 1 if the UE is not configured by the LMF to measure a PRS resource with multiple Rx TEGs via measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34].
-	is defined as follows if the UE is configured by the LMF with measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34] to perform measurement on same DL PRS resource of a TRP using different Rx TEGs in NR-DL-TDOA-RequestLocationInformation [34]:
-	 = P, if the UE is not capable of receiving same DL PRS resource simultaneously from multiple Rx TEGs, where P is the number of UE Rx TEGs that the UE is requested by LMF to measure the same DL-PRS Resource of a TRP indicated by measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17, and in case ‘n0’ is indicated, P is the maximum number of Rx TEGs with which UE can support to measure the same PRS resource as reported in NR-UE-TEG-Capability.
-	 = ⌈P/Q⌉, if the UE is capable of receiving the same DL PRS resource simultaneously from multiple Rx TEGs, where Q is the number of UE Rx TEGs for measuring the same DL-PRS Resource simultaneously indicated by measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul-r17 in [34].
Impacts of PRS collision
Issue 2-1-1: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
In RAN1#114 meeting, RAN1 reached an agreement when PRS resource dropping occurs and RAN4 further discussed the impacts of PRS/SRS resource dropping on measurement requirements with bandwidth aggregation in RAN4#108bis meeting:
	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
Agreements: - RAN4#108bis
· 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.


This issue can be analysed based on the different numbers of aggregated PFLs. 
2 aggregated PFLs: 
If PRS resources on one PFL collide with other signals/channels and are dropped by UE, then the positioning measurements will fall back to non-aggregation measurements, and the UE shall continue the measurements based on the PRS resources on the other PFL. 
3 aggregated PFLs: 
When 3 PFLs are aggregated, there will be two sub-scenarios after the PRS resources that collide with other signals/channels are dropped: 
-	Case 1: the rest of PRS resources are still contiguous in frequency domain. 
-	Case 2: the rest of PRS resources are not contiguous in frequency domain. 
For Case 1: UE shall continue measuring the PRS resources on the rest of 2 contiguous aggregated PFLs.
For Case 2: it depends on UE implementation whether to perform positioning measurements based on two non- contiguous PFLs. 
Proposal 3: When PRS resources collide with other signals/channels and are dropped, if the rest of PRS resources are on one PFL or two contiguous PFLs, UE shall continue the on-going measurements with bandwidth aggregation and longer measurement period may be expected. Otherwise, it depends on UE implementation whether to perform positioning measurements based on two non-contiguous PFLs. 
Conclusions
This paper discussed the general issues for RedCap UE positioning, and the following proposals are provided:
Proposal 1: The definition for  in measurements without bandwidth aggregation can be reused and the symbols are updated as following:
-	 is a scaling factor for PRS-based NR positioning measurements in RRC_INACTIVE. If the UE supports parallelPRS-MeasRRC-Inactive-r17, Kcarrier,agg = 1; otherwise, 
-	If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, , where  is defined in clause 4.2.2.4
-	If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, , where  is defined in clause 4.2.2.7.
Proposal 2: For , the definition in measurements without bandwidth aggregation can be reused and the symbol is updated as following:
-	 is the Rx TEG specific scaling factor:
-	 = 1 if the UE is not configured by the LMF to measure a PRS resource with multiple Rx TEGs via measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34].
-	is defined as follows if the UE is configured by the LMF with measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 [34] to perform measurement on same DL PRS resource of a TRP using different Rx TEGs in NR-DL-TDOA-RequestLocationInformation [34]:
-	 = P, if the UE is not capable of receiving same DL PRS resource simultaneously from multiple Rx TEGs, where P is the number of UE Rx TEGs that the UE is requested by LMF to measure the same DL-PRS Resource of a TRP indicated by measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17, and in case ‘n0’ is indicated, P is the maximum number of Rx TEGs with which UE can support to measure the same PRS resource as reported in NR-UE-TEG-Capability.
-	 = ⌈P/Q⌉, if the UE is capable of receiving the same DL PRS resource simultaneously from multiple Rx TEGs, where Q is the number of UE Rx TEGs for measuring the same DL-PRS Resource simultaneously indicated by measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul-r17 in [34].
Proposal 3: When PRS resources collide with other signals/channels and are dropped, if the rest of PRS resources are on one PFL or two contiguous PFLs, UE shall continue the on-going measurements with bandwidth aggregation and longer measurement period may be expected. Otherwise, it depends on UE implementation whether to perform positioning measurements based on two non-contiguous PFLs. 
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