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Introduction
RAN4 completed RRM core requirements for PRS/SRS bandwidth aggregation in RAN4#109. The latest agreements and open issues were captured in a WF [1].
In this brief paper we address core maintenance issues.
Discussion
 PRS BW aggregation
RAN4 requirements for PRS BW aggregation apply only for intra-band contiguous PFLs. However, this important applicability condition seems to be missing in the specifications. To define the conditions intra-band contiguous PFLs, RAN4 can refer to the definition of intra-band contiguous CA in 38.101-1 and 38.101-2.
Proposal 1: RAN4 to clarify in the specifications that requirements for PRS BW aggregation apply when the channel spacing between adjacent PFLs does not exceed the nominal channel spacing for intra-band contiguous CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2-1.
The second issue concerns the applicable number of PFL combinations for PRS BW aggregation. RAN1 has agreed to limit the number of PFL groups to a maximum of 2 [2]. The maximum of 2 PFL combinations is applicable subject to UE capability FG 41-4-2, otherwise the UE supports only one PFL combination for PRS BW aggregation in a location request [3].
Agreement
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner


	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE

	41. NR_pos_enh2
	41-4-2
	PRS bandwidth aggregation with two PFL combinations
	Support of PRS bandwidth aggregation with two PFL combinations
	FFS
	No

	PRS bandwidth
aggregation with two PFL combinations is not supported 




	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	Per band
	n/a
	n/a
	n/a
	Need for location server to know if the feature is supported.

Note: More than one combination are measured in TDMed manner
	Optional with capability signaling



Observation1: The LMF can configure up to two PFL groups for measurements with PRS BW aggregation subject to UE capability FG 41-4-2.
Proposal 2: Measurement requirements with PRS BW aggregation apply provided the number of PFL combinations for aggregation in the location request does not exceed UE capability (FG 41-4-2).


Another issue discussed in the previous meeting concerns the impact of PRS collisions with other signals.
Issue 3-2-4: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
· Proposals
· Option 1: CATT
· RAN4 not to define UE behaviour which shall depend on priority rules or UE implementation when collisions occur.
· Option 2: Nokia
· In case of PRS resource dropping due to collision with signals on one or more PFLs, which is up to UE implementation, the UE needs to indicate to LMF the number of PFLs the aggregated PRS measurement is based on.
· RAN4 to consider changes to collision handling for PRS and other signals/channels to include the case of two PFL groups.
· Option 3: OPPO
· When one of aggregated PRS resources is dropped due to collision, it is up to UE implementation to perform measurement based on the remaining PRS resources and RAN4 will not specify the exact value of extended measurement period.
· Option 4: E///
· Legacy measurement period requirement applies for the case when UE is configured to aggregate 2 PFLs for positioning measurement and one of the PFLs collide with other high priority DL signal.
· For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are contiguous then UE shall meet measurement period requirement for positioning measurements by aggregating 2 PFLs.
· For the case when UE is configured to perform positioning measurements on 3 aggregated PFLs in RRC_CONNECTED state and one of the PFLs is dropped due to collision with SSB and non-colliding PFLs are non-contiguous then UE determines PFL, among the non-colliding ones, to perform positioning measurements on. In this case legacy measurement period requirement applies.
· Option 5: Xiaomi
· 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.
· Option 6: HW
· RAN4 not to define UE behaviour when there is no PRS resource dropping on any of the aggregated PFLs.
· 

Rel-16/17 requirements for PRS measurements already state that a longer measurement period is expected when there are collisions between PRS resources and other higher-priority DL signals/channels. The same should apply to PRS measurements with BW aggregation. Furthermore, according to RAN1 agreement if some PRS resources linked for aggregation are dropped, it is up to UE implementation whether to perform measurements with aggregation based on a subset of the available PRS resources linked for aggregation [4].


Agreement
[bookmark: OLE_LINK14]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



Proposal 3: RAN4 not to discuss further UE behavior when some PRS resources linked for aggregation are dropped due to collisions with higher priority DL signals/channels.
 SRS BW aggregation
Issue 3-2-10: 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: Xiaomi, QC
· 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: HW
· RAN4 to discuss whether to define interruption for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1.
· Option 3: LG
· RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.

Proposal 4: Define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RAN4 RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
 Simulation assumptions
To define measurement accuracy requirements for PRS BW aggregation, RAN4 should consider in the simulation assumptions the maximum separation (gap) between adjacent PFLs. For a fixed aggregated BW (e.g. 200 MHz), a larger gap between adjacent PFLs should correspond to the worse performance. 
For the PRS configurations in the agreed simulation assumptions [5], we have calculated the gap between adjacent PFLs based on the nominal channel spacing for intra-band contiguous CA defined in 38.101-1 and 38.101-2 and taking into account the restriction on number of PRBs for PRS (24 + 4*n). We propose to update the simulation assumptions as shown in the table below.


Proposal 5: Update the simulation assumptions for PRS BW aggregation to include the gap between adjacent intra-band contiguous PFLs.
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Gap between PFLs (num subcarriers)
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	84
	1
	64

	
	30
	132
	82
	1
	32

	
	
	272
	68
	1
	16

	
	60, FR1
	64
	65
	1
	32

	
	
	132
	82
	1
	16

	
	60, FR2
	64
	64
	1
	32

	
	
	132
	82
	1
	16

	
	120
	64
	65
	1
	16

	
	
	128
	82
	1
	8

	PRS comb size
	4

	PRS symbol size
	4

	Number of samples
	2, 4

	PRS periodicity
	40ms, 200ms

	TOA estimation 
	Realistic

	Path #
	First path





Conclusions
Proposal 1: RAN4 to clarify in the specifications that requirements for PRS BW aggregation apply when the channel spacing between adjacent PFLs does not exceed the nominal channel spacing for intra-band contiguous CA defined in 38.101-1, clause 5.4A.1 for FR1 and in 38.101-2, clause 5.4A.1 for FR2-1.
Observation1: The LMF can configure up to two PFL groups for measurements with PRS BW aggregation subject to UE capability FG 41-4-2.
Proposal 2: Measurement requirements with PRS BW aggregation apply provided the number of PFL combinations for aggregation in the location request does not exceed UE capability (FG 41-4-2).
Proposal 3: RAN4 not to discuss further UE behavior when some PRS resources linked for aggregation are dropped due to collisions with higher priority DL signals/channels.
Proposal 4: Define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RAN4 RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
Proposal 5: Update the simulation assumptions for PRS BW aggregation to include the gap between adjacent intra-band contiguous PFLs.
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Gap between PFLs (num subcarriers)
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	84
	1
	64

	
	30
	132
	82
	1
	32

	
	
	272
	68
	1
	16

	
	60, FR1
	64
	65
	1
	32

	
	
	132
	82
	1
	16

	
	60, FR2
	64
	64
	1
	32

	
	
	132
	82
	1
	16

	
	120
	64
	65
	1
	16

	
	
	128
	82
	1
	8

	PRS comb size
	4

	PRS symbol size
	4

	Number of samples
	2, 4

	PRS periodicity
	40ms, 200ms

	TOA estimation 
	Realistic

	Path #
	First path
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