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Introduction
The specification of positioning using PRS/SRS bandwidth aggregation is one of the objectives in the Rel-18 WID on expanded and improved positioning [1]. 
This contribution summarizes RAN4 #109 agreements and lists discussion on some of the open issues as contained in the WF from RAN4 #109 [2] with regard to impacts to RRM performance requirements for PRS/SRS bandwidth aggregation. 
Discussion
RAN4 agreements and open issues
RAN4 agreements and the list of open issues from RAN4 #109 are captured in WF [2], replicated below.
	Sub-topic 1-1: RAN1 LS on SRS/PRS bandwidth aggregation 
Issue 1-1-1: LS on PRS bandwidth aggregation
Agreements:
· No reply LS is needed. 
· RAN4 will define applicability conditions in core requirements i.e. requirements apply for up to 2 PFL combinations.
Sub-topic 1-4: UE feature list
Issue 1-4-4: Features on PRS measurements with PRS/SRS BW aggregation (FG 37-2)
Agreements:
· The feature 37-2 is RAN4 specific feature and should be supported with the following updates:
· Need for the gNB to know if the feature is supported = NO
· Need for the LMF to know if the feature is supported = YES
· Only component 1 (PRS BW aggregation) is needed.
There are two capabilities with the same components:
1. 37-2 is for UE supporting this feature in RRC connected state:
2. 37-2A is for UE supporting this feature in RRC idle and RRC inactive.
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	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory /
Optional

	37.
NR_pos_enh2
	37-2
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_CONNECTED
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

	No
	NA
	UE does not support reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-2A
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

	No
	NA
	UE does not support reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling






	Sub-topic 3-1: General aspects/scenarios for PRS/SRS BW aggregation
Issue 3-1-1: Impact of aggregated bandwidth on PRS measurement period requirements
Agreements:
· RAN4 to define measurement period requirements for PRS CA in BW agnostic manner.
Issue 3-1-2: Applicable condition in RRC inactive
Agreements:
· There is no restriction that SRS on aggregated carriers used for BW aggregation are within the initial UL BWP.
Sub-topic 3-2: PRS measurement requirements for PRS/SRS bandwidth aggregation
Issue 3-2-1: How to capture the condition of single RF chain (same antenna) in RAN4 specifications
Agreements:
· For the transmitter side, both RF + antenna and baseband needs to be considered. 
· Capture this in the core part as condition for positioning requirement for PRS aggregation. 
· The condition applies for positioning requirement for SRS aggregation. FFS whether/how to capture it in the RAN4 spec in performance part.
· For the receiver side, further discuss whether the condition of single Rx chain (RF + baseband) and antenna needs to be considered in the performance or core maintenance part.
· RAN4 agreement related the assumptions for the single RF chain is captured in LS to RAN1 in R4-23xxxx
Issue 3-2-3: Measurement period requirement for PRS/SRS bandwidth aggregation
Agreements:
· Tmeas,total = Tagg + Tmargin + Tnon-agg
·  between where Teffect,i is the Teffect from both aggregated PFLs and non-aggregated PFLs which are configured for positioning measurement. 
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.
Issue 3-2-6: Impact of collision of other signals on SRS bandwidth aggregation requirement in RRC_INACTIVE
Agreements:
· RAN4 not to define requirements for collision between SRS CA (outside initial BWP) with other UL/DL channels in INACTIVE.
Issue 3-2-7: TEG for PRS/SRS bandwidth aggregation
Agreements:
· TEG is considered in measurement period requirements for PRS CA.



Further details on RAN4 #109 discussion can be found in [3]. Simulation assumptions for PRS BW aggregation were agreed in [4]. The incoming RAN1 LS [5] is dealt with in [6].



General aspects/scenarios for PRS/SRS BW aggregation
The requirements for PRS/SRS bandwidth aggregation will be defined for up to three intra-band contiguous carriers. The PRS/SRS bandwidth can exploit the contiguous carriers with equal or unequal bandwidths and hence the PRS/SRS is coherently transmitted in entire carrier bandwidth since a single RF chain is assumed [1] [7].
Aggregated BW for performance requirements
For performance requirements, RAN4 needs to investigate the maximum aggregated BW for PRS and for SRS-P in case performance requirements are agreed for SRS-P. Simulation assumptions were agreed at RAN4 #109 [4] with following settings as depicted in Table 2 of [4].
Table 2: PRS transmission configuration parameters for each PFL
	Parameter
	Value

	SCS, RB num, Repetition
	SCS (kHz)
	RB num
	Repetition (Note)
	Sample rate (Tc) 

	
	15
	104
	1
	64

	
	30
	132
	1
	32

	
	
	272
	1
	16

	
	60, FR1
	64
	1
	32

	
	
	132
	1
	16

	
	60, FR2
	64
	1
	32

	
	
	132
	1
	16

	
	120
	64
	1
	16

	
	
	128
	1
	8



Thus, for the performance requirements, single PFL BW will be 20 MHz, 50 MHz and 100 MHz in FR1 and 50 MHz. 100 MHz, 200 MHz in FR2, respectively. 
While we agree with settings in FR2, we propose to add single PFL BW of 10 MHz for SCS=15 kHz with 52 RBs in FR1 to the simulated PRS transmission configurations, to better cover the scenarios in low bands.
RAN4 to add single PFL BW of 10 MHz for SCS=15 kHz with 52 RBs in FR1 to the simulated PRS transmission configurations.
Equal / unequal PFL BW
In our understanding, RAN1 is not further discussing the aspect of equal/unequal PFL bandwidth for PRS/SRS bandwidth aggregation. As there are numerous scenarios for unequal BW that can be configured assuming 2 or 3 aggregated PFLs, further RAN1 is specifying to aggregate PFLs on resource set basis, i.e. to have symmetry between PFLs in terms of PRS resource occupation and hence bandwidth, and this case is not explicitly mentioned in [1], we propose to deprioritize this aspect in terms of measurement performance requirements, at least. In our view, it is of higher priority to treat the case of equal PFL bandwidth since this can be a typical deployment case. 
RAN4 to deprioritize measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation.
Phase continuity between SRSs for SRS BW aggregation
For UL SRS transmission for BW aggregation, UE has to guarantee phase continuity between SRSs across CCs. This is an RF requirement should be stated in UE RF requirements for SRS BW aggregation in TS 38.101-1 and TS 38.101-2 as well as in UE Tx timing requirements in TS 38.133 clause 7.
RAN4 to capture the requirement for phase continuity between SRSs across CCs for SRS BW aggregation in TS 38.101-1 and TS 38.101-2 as well as in UE Tx timing requirements in TS 38.133 clause 7.
Conclusion
Impacts to RRM performance requirements for PRS/SRS Bandwidth Aggregation being one of the objectives in the Rel-18 WID on expanded and improved positioning [1], are investigated in this contribution.
The following proposals are made.	
1. RAN4 to add single PFL BW of 10 MHz for SCS=15 kHz with 52 RBs in FR1 to the simulated PRS transmission configurations.
RAN4 to deprioritize measurement period and measurement performance requirements for unequal PFL bandwidth for PRS/SRS BW aggregation.
RAN4 to capture the requirement for phase continuity between SRSs across CCs for SRS BW aggregation in TS 38.101-1 and TS 38.101-2 as well as in UE Tx timing requirements in TS 38.133 clause 7.
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