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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 treats the incoming RAN1 LS on measurement definition for PRS/SRS bandwidth aggregation [2]. 
Discussion
Incoming RAN1 LS
RAN1 #114 sent Reply LS on measurement definitions for positioning with bandwidth aggregation [2] to RAN4 replying to an earlier RAN4 Reply LS [3], asking RAN1 to update the definition for bandwidth aggregated PRS measurement types related to the condition of single RF chain and same antenna both for transmission and reception at TRP/UE in any of the RAN1 specifications. The Reply LS is replicated below.
	1. Overall Description:
RAN1 would like to thank RAN4’s reply LS R4-2310076 (R1-2306363) to confirm that the legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference can be reused for positioning measurements based on bandwidth aggregation.  
With regards to the following RAN4’s request, RAN1 kindly request RAN4 to capture the condition of single RF chain (same antenna) in RAN4’s specification as RAN1specifications do not have the definition for RF chain and antenna. 
	In addition, RAN4 would like to request RAN1 to capture bandwidth aggregation procedure for positioning measurement based on the conditions below in one of the relevant RAN1 specifications.
· PRS/SRS resources to be aggregated are transmitted by TRP/UE from intra-band contiguous carriers using single RF chain (same antenna).
· PRS/SRS resources to be aggregated are received by UE/TRP using single RF chain (same antenna). 



2. Actions:
To RAN4 
ACTION: RAN1 respectfully ask RAN4 to take the above information into consideration for their future work.



RAN1 mentions there is no appropriate RAN1 specification, which deals with this condition as described in the FS_NR_pos_enh2 study item [4]: 
	[bookmark: _Toc120887895]6.2.1	Potential solutions based on PRS / SRS bandwidth aggregation
6.2.1.1	RF aspects
RF aspects of PRS/SRS bandwidth aggregation for intra-band contiguous carriers is studied by RAN4. Based on the study, PRS/SRS bandwidth aggregation for intra-band contiguous carriers is concluded as feasible for single chain Tx/Rx architectures at both the UE and gNB.
The assumption for a single-chain Tx architecture is that PRS/SRS resources to be aggregated are transmitted from a single Tx antenna.
6.2.1.2	RRM aspects
From the perspective of Radio Resource Management (RRM), the following are assumed for PRS bandwidth aggregation:
-	A common numerology is required across all intra-band contiguous PFLs to be aggregated. 
-	PRS resources to be aggregated from different PFLs can have different bandwidths (i.e., different number of PRS RBs).
-	PRS resources to be aggregated from different PFLs are transmitted in the same slot and in the same symbols.
-	PRS resources to be aggregated from different PFLs are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP).
From RRM perspective, the following are assumed for SRS bandwidth aggregation:
-	A common numerology is required across all intra-band contiguous carriers to be aggregated. 
-	SRS resources to be aggregated from different carriers can have different bandwidths (i.e., different number of SRS RBs).
-	SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols.
From RRM perspective, FFT/IFFT size is up to UE implementation. PRS/SRS bandwidth aggregation should allow UE implementation flexibility i.e., single FFT/IFFT or multiple FFTs/IFFTs (i.e., FFT/IFFT per carrier) implementations.
PRS/SRS bandwidth aggregation may be supported in RRC_CONNECTED and RRC_INACTIVE subject to UE capability.
PRS/SRS bandwidth aggregation across Positioning Frequency Layers (PFLs) for positioning measurements is concluded as feasible from RRM perspective.



Proposed capture of transmission and reception conditions for PRS/SRS BW aggregation in TS 38.133
As RAN1 agreed not to capture the transmission and reception conditions for PRS/SRS BW aggregation in their specifications, as requested by RAN4, we propose to capture them in RAN4 specification TS 38.133.
PRS BW aggregation
The conditions for PRS BW aggregation should be added in TS 38.133 clause 9.9.1.1 as follows.
RAN4 to agree the following modification of clause 9.9.1.1 to TS 38.133.  

	9.9.1.1	General Aspects of Gap-based Measurement
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]For gap-based RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP measurements, the requirements in clauses 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 apply provided:
-	the UE is configured or pre-configured with measurement gaps
-	if the measurement gap is pre-configured, the gap must be activated throughout the measurement period, and 
-	if concurrent measurement gaps are configured, all positioning frequency layers are associated with only one of the measurement gaps, and
-	if the UE does not support PRS measurements with per-FR gaps, the configured or pre-configured gap used to perform the PRS measurements must be of per-UE type, and
-	No active BWP switching occurs during the measurement gaps for PRS measurement, and
All measurement requirements specified in clause 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 shall apply without DRX as well as for any DRX configuration specified in TS 38.331 [2].
UE is only required to measure PRS resources that are fully or partially overlapped with measurement gaps, and the requirements in clause 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 are applicable to PRS resources that are fully or partially overlapped with measurement gaps.
A PRS resource is considered to be fully (partially) overlapped with measurement gaps if all (some) of its instances are overlapped with a measurement gap occasion. A PRS resource instance is considered to be overlapped with measurement gap occasion if the minimum number of unmuted repetitions of the instance taking into account nr-DL- PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements in clause 10.1.23, 10.1.24, 10.1.25 and 10.1.38 for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP, respectively. 
When UE is configured with measurement for more than one positioning requests, the measurement period for each request may be longer than measurement period when UE is configured with measurement for single positioning request. 
If a positioning measurement gap is configured via PosGapConfig and activated by MAC CE, the measurement requirements in clause 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 apply provided that no other MGs are configured, and only one measurement gap configured via PosGapConfig is activated.
When UE supports [PRS bandwidth aggregation capability] and is configured with [PRS bandwidth aggregation configuration], requirements are based on common numerology across all configured intra-band contiguous PFLs to be aggregated, whereby 
-	PRS resources to be aggregated from different PFLs may have equal or different number of PRS RBs.
-	PRS resources to be aggregated from different PFLs are transmitted in the same slot and in the same symbols.
-	PRS resources to be aggregated from different PFLs are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP), as specified in TS 38.104.
- 	PRS resources to be aggregated from different PFLs are received with single RF chain and the same Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.



SRS BW aggregation
The conditions for SRS BW aggregation should be added in TS 38.133 in a new clause 7.5.X as follows.
RAN4 to agree the addition of the following new clause 7.5.X to TS 38.133.  

	7.5.X	Minimum Requirements for SRS Bandwidth Aggregation
When UE supports [SRS bandwidth aggregation capability] and is configured with [SRS bandwidth aggregation configuration], relative transmission timing difference between slot timing of all pairs of configured intra-band contiguous carriers to be aggregated are based on common numerology across all intra-band contiguous carriers, whereby 
-	SRS resources to be aggregated from different carriers may have equal or different number of SRS RBs.
-	SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols.
-	SRS resources to be aggregated from different carriers are transmitted by single RF chain and associated with a common Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.
[The minimum requirements are FFS.]




Conclusion
This contribution treats the incoming RAN1 LS on measurement definition for PRS/SRS bandwidth aggregation [2] and proposes modifications to TS 38.133 in order to capture transmission and reception conditions for PRS/SRS BW aggregation, as analyzed during the FS_NR_pos_enh2 study item [4].
The following proposals are made.	
1. RAN4 to agree the following modification of clause 9.9.1.1 to TS 38.133.  

	9.9.1.1	General Aspects of Gap-based Measurement
For gap-based RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP measurements, the requirements in clauses 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 apply provided:
-	the UE is configured or pre-configured with measurement gaps
-	if the measurement gap is pre-configured, the gap must be activated throughout the measurement period, and 
-	if concurrent measurement gaps are configured, all positioning frequency layers are associated with only one of the measurement gaps, and
-	if the UE does not support PRS measurements with per-FR gaps, the configured or pre-configured gap used to perform the PRS measurements must be of per-UE type, and
-	No active BWP switching occurs during the measurement gaps for PRS measurement, and
All measurement requirements specified in clause 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 shall apply without DRX as well as for any DRX configuration specified in TS 38.331 [2].
UE is only required to measure PRS resources that are fully or partially overlapped with measurement gaps, and the requirements in clause 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 are applicable to PRS resources that are fully or partially overlapped with measurement gaps.
A PRS resource is considered to be fully (partially) overlapped with measurement gaps if all (some) of its instances are overlapped with a measurement gap occasion. A PRS resource instance is considered to be overlapped with measurement gap occasion if the minimum number of unmuted repetitions of the instance taking into account nr-DL- PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements in clause 10.1.23, 10.1.24, 10.1.25 and 10.1.38 for RSTD, PRS-RSRP, UE Rx-Tx time difference and PRS-RSRPP, respectively. 
When UE is configured with measurement for more than one positioning requests, the measurement period for each request may be longer than measurement period when UE is configured with measurement for single positioning request. 
If a positioning measurement gap is configured via PosGapConfig and activated by MAC CE, the measurement requirements in clause 9.9.2.5, 9.9.3.5, 9.9.4.5 and 9.9.6.5 apply provided that no other MGs are configured, and only one measurement gap configured via PosGapConfig is activated.
When UE supports [PRS bandwidth aggregation capability] and is configured with [PRS bandwidth aggregation configuration], requirements are based on common numerology across all configured intra-band contiguous PFLs to be aggregated, whereby 
-	PRS resources to be aggregated from different PFLs may have equal or different number of PRS RBs.
-	PRS resources to be aggregated from different PFLs are transmitted in the same slot and in the same symbols.
-	PRS resources to be aggregated from different PFLs are transmitted by the same TRP and associated with a common Antenna Reference Point (ARP), as specified in TS 38.104.
- 	PRS resources to be aggregated from different PFLs are received with single RF chain and the same Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.



RAN4 to agree the addition of the following new clause 7.5.X to TS 38.133.  

	7.5.X	Minimum Requirements for SRS Bandwidth Aggregation
When UE supports [SRS bandwidth aggregation capability] and is configured with [SRS bandwidth aggregation configuration], relative transmission timing difference between slot timing of all pairs of configured intra-band contiguous carriers to be aggregated are based on common numerology across all intra-band contiguous carriers, whereby 
-	SRS resources to be aggregated from different carriers may have equal or different number of SRS RBs.
-	SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols.
-	SRS resources to be aggregated from different carriers are transmitted by single RF chain and associated with a common Antenna Reference Point (ARP), as specified in TS 38.101-1 for FR1 and TS 38.101-2 for FR2.
[The minimum requirements are FFS.]




The companion draft CR is contained in [5].
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