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1 Introduction
Background
In SI of NR Rel-18 positioning, RAN4 studied bandwidth aggregation for positioning measurement. The following conclusions are captured in the TR 38.859 as follows. 
	




In RAN#98e meeting, a WID RP-223549 on Expanded and Improved NR Positioning was approved for Rel-18 where one item is to specify bandwidth aggregation techniques as follows
	· 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].



The focus on the 9.5.4 Sub-agenda is the above objective. In this paper, we summarize some common elements in the contributions and identify some areas and positions where contributing companies are aligned from which some agreements could be derived at this meeting.
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For online/offline
The proposals are ranked according to High, Medium, Low. The intention is to start in the offline/online sessions from the High proposals. 

2 PRS bandwidth aggregation
2.1 [Closed] Common transmission properties
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 3: Support to enhance the assistance data to indicate the same-port association information among PRS resource sets belong to different positioning frequency layers.

	OPPO
	Proposal 1: The PFL for aggregation of PRS resources shall configure the same subcarrier spacing, comb size and cyclic prefix. 
Proposal 2: Two PRS resource on different PFL for aggregation shall be configured with same periodicity, slot offset, number of symbols, symbol location within one slot, and muting pattern. 
Proposal 3: The NR-DL-PRS-SFN0-Offset of one TRP in different PFLs supporting aggregating PRS resources shall be configured with same value.

	Qualcomm
	Proposal 1: For PRS bandwidth aggregation, specify signaling and procedures for the following scenarios:
· PRS resources of aggregated PFLs are transmitted in the same slot, in same symbols, by the same TRP associated with the same ARP, and using the same numerology.
· Aggregated PFLs can have same or different Bandwidths

Proposal 3: Study further additional configuration constraints amongst the aggregated PFL to enable reduced complexity and more robust aggregation accuracy performance including the following:
· PFLs being configured on the same aligned numerology raster
· PFLs with RE-offset configuration which maintains contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones. 
Proposal 3: LMF may include in the assistance data information of whether PFLs can be aggregated. 
· If multiple PFLs are indicated by the LMF that can be aggregated, a device may assume that the PRS resources are transmitted from the same antenna port.
· FFS: Details


	vivo
	Proposal 1:
· For DL PRS bandwidth aggregation
· PRS resources to be aggregated from different PFLs are configured with the same QCL RS
· The same PRS resources number or the same PRS resources set number from different PFLs to be aggregated are transmitted by the same TRP
· For UL SRS bandwidth aggregation
·  SRS resources to be aggregated from different carriers are configured with the same spatial relationship
· SRS resources to be aggregated from different carriers are configured with the same pathloss RS
· The SRS resources number or the SRS resources set number from different carriers to be aggregated is the same


	Ericsson
	Proposal 1 [bookmark: _Toc127528316][bookmark: _Toc127562092]Define the following conditions in order for two or more DL PRS resources to be aggregated:
· [bookmark: _Toc127562093] the two or more DL PRS resources must be transmitted from the same TRP
· [bookmark: _Toc127562094]	the two or more DL PRS resources may need to be received by the UE in the same slot so that coherency holds
· [bookmark: _Toc127562095]the two or more DL PRS resources to be coherently/jointly processed may need to be received by the UE with the same QCL information (e.g., same beam or same QCL type D source reference signal)
· [bookmark: _Toc127562096]the two or more DL PRS resource to be coherently/jointly processed may need to belong to different frequency layers
· [bookmark: _Toc127562097]the numerology associated with the two or more DL PRS resource to be coherently/jointly processed may need to be the same
· [bookmark: _Toc127562098]the PRS resources to be combined are transmitted with the same gNB Tx TEG
· [bookmark: _Toc127562099]the PRS resources to be combined are received with the same UE Rx TEG


	Nokia
	Proposal 7: RAN1 should investigate the TEG-related timing error of a positioning measurement from the aggregated PRS resources across different PFLs
· Note: The same TEG ID in the different PFLs does not mean the same TEG.


	Intel
	Proposal 1
· For DL PRS bandwidth aggregation:
· Whether bandwidth aggregation is enabled, or disabled is configured as part of positioning frequency layer configuration.
· UE may expect same numerology and same time domain resource allocation for DL PRS transmission across contiguous carriers.  
· UE may expect the same QCL assumption for DL PRS transmission in the same symbol across contiguous carriers
· UE may expect phase continuity and power consistency for DL PRS transmission across intra-band contiguous carriers.  


	Samsung
	Proposal 1: Suggest to clarify whether the Unit of bandwidth aggregation for PRS resources are PFLs/carriers and the aggregated resources are transmitted and received using a single RF chain.
Proposal 4: For PRS/SRS bandwidth aggregation, a common numerology, different bandwidth and a single FFT size across different PFLs/carriers can be the starting point in RAN1.


	xiaomi
	Proposal 1: Support a common comb size and comb offset for PRS/SRS across all aggregated bandwidth.


	InterDigital
	Proposal 2: Study PRS parameters that can be different depending on different PFL, aside from bandwidth

	Apple
	Proposal 1: RAN1 should take as baseline the assumptions used in RAN4 for the Rel-18 study as follows:
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).
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.
For both PRS and SRS bandwidth aggregation
· 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.

Proposal 8: To mitigate the power imbalance the UE may indicate that it does not expect the TRP to transmit with a different TCI state across different PFL(s) when PFL aggregation is used. If this condition is not met, a mechanism to resolve the power imbalance may need to be adopted.


	Lenovo
	Proposal 2: RAN1 to consider the different band combinations required to support DL-PRS aggregation of up to 3 PFLs.


	ZTE
	Proposal 1: Support new LPP signaling to link two or three PFLs for PRS bandwidth aggregation. For linked PFL#i and PFL#j, at least the following conditions should be ensured.
· CP and SCS should be the same
· PRS Comb size should be the same 
· The number of PRS resource sets should be the same
· The mth PRS resource set in PFL#i is linked with the mth PRS resource set in PFL#j by default.
· The number of PRS resources in the linked PRS resource sets should be the same
· The nth PRS resource in mth PRS resource set in PFL#i is linked with the nth PRS resource in mth PRS resource set in PFL#j by default.
· The linked PRS resources should be in the same symbol(s).
· ARP locations of linked PRS resource sets or resources should be the same 




Round 1
FL comments: Majority companies mention that RAN1 should confirm RAN4’s conclusion, i.e. the same numerology, the same slot/symbols, TRP/ARP and the same antenna port should be ensured for the PRS transmission from aggregated PFLs. To enable the feature of PRS bandwidth aggregation, many companies also propose the same comb size, the same number of PRS resource sets, the same number of PRS resources, the same gNB Tx TEG, the same UE Rx TEG, the same QCL type, the power consistency, and the same value of NR-DL-PRS-SFN0-Offset across the aggregated PFLs. 
Also, some study points are proposed such as the same aligned numerology raster, RE-offset configuration to maintain uniform PRS RE distribution even in the presence of guard tones, single FFT size is indicated in RAN1. 
The following proposal is only focusing on the conditions. How to design the LPP/NRPPa signalling can be discussed separately.

Proposal 2.1-1: To enable PRS bandwidth aggregation between two or three PFLs, the following conditions should be satisfied for the PRS resources from a TRP across the aggregated PFLs:
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same antenna port
· The same periodicity, slot offset, number of symbols, symbol location within one slot, and muting pattern, repetition factor, 
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same number of PRS resource sets and resources for a TRP 
· The same gNB Tx TEG and the same UE Rx TEG
· FFS: the signalling details, e.g. whether the same TEG ID in different PFLs 
· The same QCL type D
· FFS: the same QCL type C
· The same power per subcarrier
· The same NR-DL-PRS-SFN0-Offset 
· FFS: Aggregated PFLs are configured on the same aligned numerology raster
· FFS: PFLs with RE-offset configuration which maintains contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones
· FFS: whether single FFT size across different carriers should be defined from RAN1 perspective

	Company
	Comments  

	Vivo
	First, for the first bullet, how to understand the same antenna port is unclear on the RAN1 side since only a single port is supported for DL PRS, maybe it means a single RF chain with the same antenna? If it is, we would like to use the description in WID
In addition, for the second FFS, PFLs with different point A also a solution to guarantee the same aligned numerology raster across PFLs. So, we prefer to change the FFS as following
· FFS: PFLs with RE-offset configuration which maintains  How to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones(e.g, PFLs with different RE-offset configurations, PFLs with different point A)


	Spreadtrum
	We support the proposal.

	Qualcomm
	We are supportive of the above constraint, but we want to do discussion (hopefully during offline), why the following needs to be FFS: “FFS: Aggregated PFLs are configured on the same aligned numerology raster“. We believe everyone is also assuming the same, but we would like to see if that is not the case. 

We don’t agree with the last FFS, since we don’t think that RAN1 should say sth about same or different FFT; this should be left up to UE implementation.

	Xiaomi
	Support

	InterDigital
	We support the proposal.

	CATT
	About the assumption “from the same antenna port”, we share the similar comment as vivo.  We assume it refers to physical antenna port instead of the antenna port for DL PRS transmission.

About the assumption of “the same power per subcarrier”, given that RAN4 agreed that “PRS resources to be aggregated from different PFLs can have different bandwidths (i.e., different number of PRS RBs)”, and the proposal suggests “the same Comb-size” for all PFLs, we wonder if we want to further have the constraint that “the same power per subcarrier”, since it implies the total power of different PFL will be set differently. Since the transmission power per RE for each PFL is already provided to UE by dl-PRS-ResourcePower-r16, we assume the UE can use the information to properly combine the DL PRSs from difference PFLs without the need to have the same average power per RE for all PFLs.

	Huawei, HiSilicon
	We wonder why the following parameters alignment is needed.
· The same gNB Tx TEG and the same UE Rx TEG
· FFS: the signalling details, e.g. whether the same TEG ID in different PFLs 
· The same QCL type D
· FFS: the same QCL type C
· The same NR-DL-PRS-SFN0-Offset 

For the same port association between PRS resources in multiple positioning frequency layers, we understand it is much stronger than TEG and QCL.

For the SFN0 offset, in general, we think that at least the PRS resources in multiple positioning frequency layers are overlapped in the symbol level, it should suffice.

	Apple
	Not sure why we need to have “same or different BWs”. 
Also see no need for an FFT restriction.

	mtk
	1, “antenna port” seems to describe the channel condition outside antenna. TEG is something within the antenna
2, we have same thought as some above companies that FFT size is implementation case 
3, generally okay for the above proposals 

	Ericsson
	In the current PRS hierarchy, PFLs are defined across TRPs, so we would prefer the proposal to say for the aggregated PRS resources from a TRP, without mentioning PFLs. We can separately discuss whether to use the PFL level to signal aggregation. 

One  aspect that needs to be discussed is whether the gNB can guarantee coherency for all the PRS resources in two PFLs or not.  We think it is better to enable PRS bandwith aggregation at the PRS resource level.  That is, the gNB can choose which two (or three) PRS resources from two (or three) PFLs can be coherently transmitted.  

In the current proposal, it sounds like the gNB has to ensure coherency for all the PRS resources within the two or more PFLs that meet the abovementioned criteria.

We agree with most of criteria listed except “The same number of PRS resource sets and resources for a TRP”

	FL
	Based on the above views, the updated proposal is as follows:
@CATT My understanding is the totoal power of two PFLs will be different if the bandwidth of the two PFLs are different.
@Ericsson Do you prefer the case that only partial resources between two PFLs are linked, but the remainings are not? 
@Huawei, I agree with ‘the same antenna’ is stronger. Hence, the following wording is suggested to avoid incorrect configuration from two PFLs.

Proposal 2.1-1a: To enable PRS bandwidth aggregation between two or three PFLs, the following conditions should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same antenna port, this implies 
· The same gNB Tx TEG and the same UE RXTEG
· The same QCL
· The same periodicity, slot offset, number of symbols, symbol location within one slot, and muting pattern, repetition factor, 
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same number of PRS resource sets and resources for a TRP 
· The same gNB Tx TEG and the same UE Rx TEG
· FFS: the signalling details, e.g. whether the same TEG ID in different PFLs 
· The same QCL type D
· FFS: the same QCL type C
· The same power per subcarrier
· FFS: Tthe same NR-DL-PRS-SFN0-Offset 
· FFS: Aggregated PFLs are configured on the same aligned numerology raster
· FFS: PFLs with RE-offset configuration which  How to maintains contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones (e.g, PFLs with different RE-offset configurations, PFLs with different point A)
· FFS: whether single FFT size across different carriers should be defined from RAN1 perspective
· 

	Nokia/NSB
	We suggest to first discuss the bullets related to the RAN4 assumptions and conclusions. For the same TEG, in the current signaling, a TEG is tied with a PFL. The timing error is affected by frequencies, and we need more discussion on the same TEG across PFLs. 

	Qualcomm
	The above generally looks good to us, one additional thing to point out is: Same TEG is really just a very basic necessary condition, but when the “TEG margins” that exist can be as large as 80Tc (40 nsec), we believe there needs to be some restriction of what TEG margin are supportable. Is the understanding that it is 0Tc, or can be higher values? 




Offline -Monday
FL comments: The following proposal is based on Monday offline discussion. Companies can further provide their comments in the table below especially on the blue part. 

Proposal 2.1-1b: To enable PRS bandwidth aggregation between two or three PFLs, the following conditions should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:  
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain [and the same antenna port], this implies 
· FFS: The same gNB Tx TEG and the same UE RXTEG, the single TX timing error margin
· The same QCL
· [The same periodicity, slot offset], number of symbols, symbol location within one slot, repetition factor, 
· FFS muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of PRS resource sets and resources for a TRP 
· The same power per subcarrier
· FFS: Tthe same NR-DL-PRS-SFN0-Offset 
· FFS: Aggregated PFLs are configured on the same aligned numerology raster
· FFS: PFLs with RE-offset configuration which  How to maintains contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones (e.g, PFLs with different RE-offset configurations, PFLs with different point A)
· FFS: whether to consider phase continuity impact between aggregated PFLs in RAN1
· FFS: whether single FFT size across different carriers should be defined from RAN1 perspective

	Company
	Comments  

	Samsung 
	The reason for determine PRS aggregation conditions is to select the PRS resources that can be aggregated from the separately configured PRS from contiguous up to 3 PFL. The criteria of selecting PRS for bandwidth aggregation is that the aggregated PRS measurement with two or three PFL can improve the timing related measurement accuracy. Since a single PRS sequence is configured within the PFL, the aggregation conditions in proposal 2.1-1b seems to limit separately configured PRS to follow the configuration method for a single PRS to align the PRS in time domain. In this case, we share part of view of Nokia that the RAN4’s assumptions and conclusions should be discussed first, and then other conditions can be discussed further. In addition, considering that there are so many limits for PRS aggregation, we wonder if gNB can configure enough PRS across two or three PFL.
For the QCL relationship, we think it is unnecessary since the same TRP from the same antenna is supported.




Agreement
Agreement
To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following conditions should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:  
· In the same slot, in same symbols, by the same TRP associated with the same ARP, from the same RF chain (i.e. the same antenna), this implies 
· FFS: The same gNB Tx TEG and the same UE Rx TEG, the maximum TX timing error margin
· The same QCL
· The same number of symbols, symbol location within one slot, repetition factor, 
· FFS: the same periodicity and slot offset
· FFS muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of PRS resource sets and resources for a TRP 
· The same power per subcarrier
· FFS: the same NR-DL-PRS-SFN0-Offset 
· Aggregated PFLs are configured on the same aligned numerology grid
· FFS: How to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones (e.g, PFLs with different RE-offset configurations, PFLs with different point A)
· Phase continuity between aggregated PFLs 


2.2 [High] PRS configuration
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	[bookmark: OLE_LINK76][bookmark: OLE_LINK75]Proposal 1: Use multiple positioning frequency layers for the purpose of bandwidth aggregation.
[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 3: Support to enhance the assistance data to indicate the same-port association information among PRS resource sets belong to different positioning frequency layers.
[image: ]

	vivo
	Proposal 2:
· UE can be configured with one or more positioning frequency layer groups（PFL groups）for bandwidth aggregation 
· For each PFL group, including two or three positioning frequency layers (PFLs), those PFLs can be indicated by one of the following options
· Two or three PFL indexes
· Frequency tuple information (e.g.(dl-PRS-PointA, StartPRB, Bandwidth)) 
· For each PFL group,  link PRS resources that are configured under PFLs in the PFL group 

	CATT
	[bookmark: P5]Proposal 5: From physical layer perspective, there should be no change or enhancement of DL PRS/UL SRS signals and configuration for DL/UL CA positioning.


	Qualcomm
	Proposal 3: LMF may include in the assistance data information of whether PFLs can be aggregated. 
· If multiple PFLs are indicated by the LMF that can be aggregated, a device may assume that the PRS resources are transmitted from the same antenna port.
· FFS: Details


	Ericsson
	Proposal 2 [bookmark: _Toc127562100]LMF indicates to the UE which PRS resources can be aggregated by including an aggregation ID as part of DL PRS resource configuration
· [bookmark: _Toc127562101]Two or more DL PRS resources configured with the same aggregation ID can be aggregated and coherently/jointly processed by the UE
· [bookmark: _Toc127562102]a PRS resource that does not have an aggregation ID is not allowed to be with another PRS resource 
Proposal 3 [bookmark: _Toc127562103]NG-RAN node indicates to the LMF which PRS resources from which TRPs can be aggregated by including an aggregation ID as part of ‘TRP INFORMATION RESPONSE’
· [bookmark: _Toc127562104]Two or more DL PRS resources configured with the same aggregation ID can be aggregated and coherently/jointly processed
· [bookmark: _Toc127562105]a PRS resource that does not have an aggregation ID is not allowed to be with another PRS resource 


	Nokia
	Proposal 1: Rel-18 NR positioning supports new LPP signaling for LMF to request UE and for UE to report positioning measurements measured from aggregated PRS resources across multiple PFLs. The signaling may at least include PFL ID(s), TRP ID, PRS resource info.


	CMCC
	Proposal 1: Enhancements on configuration of DL PRS and signaling to indicate a UE to jointly process DL PRS from multiple PFLs should be considered.


	LG
	Proposal 1: Discuss signalling method for UE to assume single Tx chain for PRS resources from different PFLs

	Lenovo
	Proposal 2: RAN1 to consider the different band combinations required to support DL-PRS aggregation of up to 3 PFLs.
Proposal 3: RAN1 to consider the configuration and coordination details required to enable DL-PRS PFL aggregation. FFS details such as which PFLs/carriers to activate/deactivate. RAN3 coordination may be required.

	Apple
	Proposal 2: Bandwidth aggregation may occur based on a single PFL with multiple PRS resources or multiple PFLs with a single/multiple PFL resources. 
· A UE should be able to indicate support for either type based on its capability. 
· A UE should be able to indicate if it requires contiguous PRS resources for bandwidth aggregation in the case of UE-based positioning

Proposal 3: create a PFL group container to link the configurations of the PFLs used in the PRS aggregation with the following structure:
· PFL_group ={PFL1, PFL2, …,PFLn}
· PFLs: PFLi  = {PRS1,…, PRSn}
· PRS Resource Set : PRSi ={PR1,…, PRn}
· Positioning Resource : Pri

	Spreadtrum
	Proposal 2: Whether the PRS sent by one TRP on multiple positioning frequency layers adopts the same RF chain needs to be configured to UE.



Round 1
FL comments: All companies think PRS configuration should be enhanced. In LPP, assistance data should be enhanced to let LMF indicate UE which two or three PFL are linked. In NRPPa, the PRS configuration from NG-RAN node to LMF should also include the aggregation information. 
For the details of signaling enhancement, we may need to further discuss whether a single link is sufficient to all TRPs. For example, whether some TRPs are configured with PFL aggregation, but some are not. 

Proposal 2.2-1: For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked for joint PRS processing. 
· FFS the link is for all TRPs, or per TRP basis or per PRS resource set basis.
· FFS signalling details, e.g. include an aggregation group ID into each PRS resource set

	Company
	Comments 

	Spreadtrum
	Support.

	Qualcomm
	Support

	Xiaomi
	Support and prefer the link is for all TRPs

	InterDigital
	We support the proposal.

	CATT
	Support

	Apple
	Support

	mtk
	ok

	Ericsson
	We prefer the link at the PRS resource level, PFLs are linking multiple TRPs in the current framework and we would like to keep it that way. 

	Nokia/NSB
	We are generally supportive of introducing new signalling to support PRS bandwidth aggregation, but we don’t think introducing additional ID such as group ID is necessary. The LMF just needs to indicate which PFLs can be used for the bandwidth aggregation.

	Samsung 
	Support




Round 2
FL comments: To address Nokia and Ericsson’s concern, I provide the updated proposal as follows

Proposal 2.2-2: For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE by LMF (or inform LMF by NG-RAN) PRS resources from which two or three PFLs are linked for joint PRS processing. 
· FFS the link is for all TRPs, or per TRP basis or per PRS resource set basis or per PRS resource basis.
· FFS signalling details, e.g. include an aggregation group ID into each PRS resource set

	Company
	Comments 

	LGE
	Support updated proposal

	Xiaomi
	Support and prefer the link is for all TRPs



2.3 [High] Measurement report 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK20][bookmark: OLE_LINK21]Proposal 2: Support to enhance the location information request message to indicate the UE to perform measurement with bandwidth aggregation. 

	OPPO
	Proposal 4: In DL-TDOA measurement reporting, the UE reports whether the RSTD is measured from aggregating PRS resources across different PFLs and the DL PRS RSRP is calculated from aggregated PRS resources.
Proposal 5: In multi-RTT measurement reporting, the UE reports whether the UE Rx-Tx time difference is obtained from aggregating PRS resources across different PFLs and the corresponding DL PRS RSRP is calculated from aggregated PRS resources.


	vivo
	Proposal 3:
· Add PFL group indication in measurement report, which is used along with dl-PRS-ID, a DL-PRS Resource Set ID, and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource from the PFL group.  

	CATT
	[bookmark: P6]Proposal 6: All DL PRS measurements for CA positioning in one measurement report should have only a single RSTD reference. The network may suggest an RSTD reference per PFL to the UE. The UE may either select one of them as the RSTD reference or use other DL PRS resource(s) as the RSTD reference. 
[bookmark: P8]Proposal 8: For minimizing the impact of the specification, existing R16/R17 positioning procedures for DL PRS measurements of single PFL should be extended to the cases when the PRS measurements are obtained from multiple PFLs/multiple carriers for DL PRS bandwidth aggregation.


	Nokia
	Proposal 1: Rel-18 NR positioning supports new LPP signaling for LMF to request UE and for UE to report positioning measurements measured from aggregated PRS resources across multiple PFLs. The signaling may at least include PFL ID(s), TRP ID, PRS resource info.

	Intel
	Proposal 1
· For DL PRS bandwidth aggregation:
· Whether bandwidth aggregation is enabled, or disabled is configured as part of positioning frequency layer configuration.
· UE may expect same numerology and same time domain resource allocation for DL PRS transmission across contiguous carriers.  
· UE may expect the same QCL assumption for DL PRS transmission in the same symbol across contiguous carriers
· UE may expect phase continuity and power consistency for DL PRS transmission across intra-band contiguous carriers.  


	Samsung
	Propose 5: Support UE and gNB sending to the LMF an aggregated PFLs/carriers indication associated with the measurements results to enhance the positioning accuracy.

	LG
	Proposal 2: Discuss the necessary information to be included in positioning measurement reports when utilizing DL PRS bandwidth aggregation

	InterDigital
	Proposal 5: As an optional measurement, power measurements for PFL (RSRP, RSRPP) should be supported

	Lenovo
	Proposal 1: RAN1 to confirm the following RAT-dependent measurement are least supported for bandwidth aggregation:
· For DL-PRS PFL aggregation: DL RSTD and UE Rx-Tx time difference
· For SRS for positioning carrier aggregation:  UL-RTOA and gNB Rx-Tx time difference
Proposal 4: RAN1 to support measurement identifiers related to the PFLs/carriers aggregated when performing the respective time-based RAT-dependent positioning measurements.


	Apple
	Proposal 5: The UE may need to report  the number of DL PRS resources that it can process in a slot over the aggregated bandwidth. 
Proposal 9: Measurements should be modified to account for bandwidth aggregation. This includes
· The measurement values
· Option 1: per PFL measurements should be defined
· Option 2: Joint PFL measurements should be defined. 
· The measurement gap pattern and/or PRS Positioning Window (PPW)


	ZTE
	Proposal 2: For DL-TDOA and multi-RTT measurement report, when UE is configured with BW aggregated PRS via LPP assistance data, select one of the following two options:
· Option 1: UE always measures the RSTD or UE Rx-Tx time difference based on the aggregated PFL. 
· Option 2: UE has flexibility to report RSTD or UE Rx-Tx time difference based on either single PFL or aggregated PFLs



Round 1
FL comments: For the measurement and report of PRS bandwidth aggregation across PFLs, it is straightforward to have joint measurement and report. As Apple, Lenovo, OPPO, etc. mentioned, the joint measurement results should at least include RSTD, UE Rx-Tx time difference because this feature is applicable for timing based measurement. Since RSRP or RSRPP can also be included in the TDOA or Multi-RTT positioning measurement report, joint measurement report of RSRP or RSRPP should also supported from FL perspective.
Furthermore, most companies support to report PFL aggregation indication, i.e. support whether the measurement result is based on aggregated PFLs or not. From FL perspective, the PFL aggregation indication should be reported along with measurement results. The indication can be used to indicate which/whether PFLs are used for PRS bandwidth aggregation measurement. 
Huawei suggests to further enhance the location information request message to indicate the UE to perform measurement with bandwidth aggregation. However, some other companies, e.g. Inel seems to prefer use PRS assistance data to indicate UE to perform measurement with PRS bandwidth aggregation. FL thinks we can further discuss. 
CATT suggest single RSTD reference. It seems reasonable. But it may depend on how PFLs are linked. We can further discuss it. 

Proposal 2.3-1: Support joint measurement and report for the PRS resources across the aggregated PFLs
· In a measurement report element, single RSTD, UE Rx-Tx time difference, RSRP or RSRPP is reported for the PRS resources across aggregated PFLs
· In a measurement report, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· FFS whether to use PRS assistance data or use location information request message to indicate UE to perform joint measurement across aggregated PFLs
· FFS RSTD reference configuration or report should be enhanced

	Company
	Comments  

	Qualcomm
	We are OK with the 2nd bullet, we would like to discuss what the 1st bullet really means. Could there be multiple RSTDs per aggregated PRS resources? I assume we are not discussing/exlcuding the multipath Reporting by this “single measurement” right?

	Xiaomi
	We would like to clarify the 1st FFS, it seems overlap with proposal 2.2-1.

	InterDigital
	We support the proposal.

	Apple
	Support

	Nokia/NSB
	It is clear that we need the report of single timing measurement such as RSTD and UE Rx-Tx time difference, but the motivation of repoting of the joint measurement for RSRP/RSRPP is not as clear, so we need further discussion.  

	Samsung 
	Agree with Xiaomi that the first FFS is belong to proposal 2.2-1.

	LGE
	Support the proposal. 
Regarding Nokia’s comment, we believe that there would be no case that different RSRP or RSRPP will be occurred since the same Tx/Rx chain, sam TRP/ARP and same RE power shall be assumed for BW aggregation. 




2.4 [High] MG and PPW
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 7:
· Only MG-based bandwidth aggregation measurement is supported. 

	Nokia
	Proposal 4: RAN1 should specify solutions to support PRS bandwidth aggregation for both within the MG configuration and outside the MG. 

	Intel
	Proposal 2
· For DL PRS bandwidth aggregation, the relationship to DL CA configuration should be discussed further, including the following:
· Dependency, if any, between configuration of DL CA and DL PRS bandwidth aggregation 
· Dependency, if any, between the CCs used for DL CA (if configured) and those used for DL PRS bandwidth aggregation. 


	CMCC
	Proposal 3: Consider only MG-based aggregated DL PRS measurement.

	MediaTek
	Proposal 3-1: Prioritize the downlink measurements within gaps for PRS aggregation across FPLs

	Samsung
	Proposal 3: Suggest to clarify whether only measurement gaps is supported to measure PRS when bandwidth aggregation is enabled, or PRS processing window is also supported.

	Xiaomi
	Proposal 2: Support to measure PRS across all aggregated CCs/PFLs in one time instance of measurement gap/PPW.
Proposal 3: Support to enhance MAC CE for activation of a common PRS processing window ID for all aggregated CCs/PFLs.

	InterDigital
	Proposal 1: At least measurement gap based measurement processing is supported
Proposal 4: Activation/deactivation of PRS bandwidth aggregation via MAC-CE.
Proposal 6: Study whether CA/DC for data communication should be a pre-requisite for PFL aggregation.

	Apple
	Proposal 9: Measurements should be modified to account for bandwidth aggregation. This includes
· The measurement values
· Option 1: per PFL measurements should be defined
· Option 2: Joint PFL measurements should be defined. 
· The measurement gap pattern and/or PRS Positioning Window (PPW)

	ZTE
	Proposal 3: When UE is configured with BW aggregated PRS via LPP assistance data, single PPW can be shared for the aggregated PFLs. 
Proposal 4: When UE is configured with BW aggregated PRS via LPP assistance data and PPW(s) is configured by gNB, the following options should be determined
· Option 1: It is only allowed that a shared PPW is configured/ activated for PRS BW aggregation measurement
· Option 2: Either a shared PPW for PRS BW aggregation measurement or non-shared PPW(s) for single PFL measurement can be configured/activated 

Proposal 5: When UE is configured with BW aggregated PRS via LPP assistance data and a shared PPW is activated, the following options should be determined
· Option 1: UE always measures the RSTD or UE Rx-Tx time difference based on the aggregated PFL in the shared PPW
· Option 2: UE has flexibility to measure RSTD or UE Rx-Tx time difference based on either single PFL or aggregated PFL in the shared PPW




Round 1
FL comments: In the agreed WID, PRS measurement is restricted within measurement gap in RRC connected sate or in RRC inactive state but only for RAN4 RRM part. From RAN1 perspective, it seems unclear whether PPW should be specified for the feature of PRS bandwidth aggregation. 
Vivo and CMCC propose RAN1 to only specify the feaure within MG, but Nokia and ZTE seems to support PPW. Maybe the clarification from RAN is needed.
If PPW is supported, the discussion of the relationship between DL CA for data communication and the PRS aggregated PFLs may be needed as Intel mentioned. In MG, PRS PFL is already independent from serving cells, so no need to have such discussion from FL perspective. 

Proposal 2.4-1: From RAN1 perspective, PRS bandwidth aggregation measurement is supported for within MG. 
· This is applicable for DL-TDOA and Multi-RTT positioning methods
· FFS whether PRS bandwidth aggregation measurement is supported within PPW, and the relationship with the DL communication CA when PPW is supported 

	Company
	Comments  

	vivo
	We are okay with the proposal but do not prefer to support PRS  bandwidth aggregation measurement in PPW.
The difference between PPW and MG is the UE only can measure the signal within BWP in PPW. Considering the following figure and WID, anyway, Tx and Rx UE have to use one RF chain and antenna to transmit or receive the signal. In this case, even in the PPW, Rx UE has received a wide-bandwidth signal since it should guarantee the received signal across PFLs with the same RF chain and antenna. But if we limited UE only receive the signal in the BWP, the received PRS signal outside BWP should be discarded. We think it an inefficient behavior to discard the useful signal, and can’t understand the motivation and benefit of PRS bandwidth aggregation measurement within PPW





	Qualcomm
	We are OK with this proposal. We also have some preference to prioritize MG-based PRS aggregation. 

	Xiaomi
	We also prefer to support PRS bandwidth aggregation measurement within PPW.

	InterDigital
	We also prefer to study the support for bandwidth aggregation for PPW.

	Huawei, HiSilicon
	We prefer to clarify whether PPW-based PRS measurement should be considered in normative work because it is not explicitly listed in the WID.

	Apple
	Fine with proposal and FFS

	mtk
	Prioritize measurement within gaps.
For measurement within PPW, unless the design could extend to outside active BWP, otherwise, the case mentioned by vivo may happen and this is not what UE wants

	Nokia/NSB
	We are okay to prioritize PRS bandwidth aggregation within MG, but we also prefer to discuss the PRS bandwidth aggregation without MG.

	Samsung 
	Support the proposal. MG-based PRS measurement can be prioritized, and PPW-based PRS measurement can be FFS considering the issues mentioned by vivo.

	LGE
	Support the proposal, and tend to agree with other companies that supporting BW aggregation within PPW is not preferable due to the limitation from PPW itself. 



2.5 [Medium] RRC state
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	Proposal 2: Specify PRS aggregation assuming a UE may be in RRC_CONNECTED, RRC_INACTIVE, RRC_IDLE state while performing the measurements



Round 1
FL comments: In the agreed WID, the scope is limited to RRC connected state and inactive state for RAN4 RRM requirement. However, Rel-18 also supports PRS measurement in RRC idle state. QC suggests to support PRS measurement across aggregated PFLs in RRC idle state from RAN1 perxpective. FL thinks it is reasonable at least from RAN1 perspective. 

Proposal 2.5-1: From RAN1 perspective, support UE performs PRS measurement across multiple aggregated PFLs in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE state.
· This is applicable for DL-TDOA and Multi-RTT positioning methods

	Company
	Comments  

	Spreadtrum
	We support UE performs PRS measurement across multiple aggregated PFLs only  in RRC_CONNECTED.

	Qualcomm
	We support to do it across all states (similar to FL’s proposal). Not sure why we need to preclude the other states. 

	Huawei, HiSilicon
	At least for RRC_INACTIVE state, the support of PRS and SRS BW aggregation should be agreed at the same time.

	Nokia/NSB
	We are okay to support PRS measurements across PFLs, but uplink SRS CA in RRC_IDLE state should be discussed separately. In the sub-bullet, Multi-RTT is FFS from our side.

	Samsung 
	Considering the PRS measurement in RRC_IDLE state is not supported in R17, PRS measurement across multiple aggregated PFLs in RRC_CONNECTED and RRC_INACTIVE can be prioritized.

	LGE
	We support UE performs PRS measurement across multiple aggregated PFLs in RRC_CONNECTED only. 
Our preference is not to consider BW aggregation for RRC_INACTIVE state, but open to discuss further. 
However, we do no prefer RRC_IDLE case because details for supporting RRC_IDLE measurement has not beed established yet. 






2.6 [Medium] On-demand PRS
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 5:
· The request of on-demand PRS across PFLs for bandwidth aggregation can be supported.
Proposal 6:
· Pre-configured on-demand PRS across PFLs for bandwidth aggregation can be supported.


	Qualcomm
	Proposal 4: LMF can request from gNBs to configure PFLs that can be aggregated by the devices.
· Enhance the LMF-initiated on-demand request framework to include such request. 
· FFS: Details
Proposal 5: A UE can request using the UE-initiated on-demand PRS framework for assistance data with PFLs that can be aggregated.


	InterDigital
	Proposal 3: Support on-demand request for the UE to request PFL indices for bandwidth aggregation



Round 1
FL comments: In Rel-17, on-demand PRS cannot include the request or configuration about PFL aggregation. Hence, it is natural to support enhancement. 

Proposal 2.6-1: 
· Support LMF-initiated and UE-initiated on-demand PRS request for PRS bandwidth aggregation
· FFS details
· Support preconfigured on-demand PRS across PFLs for PRS bandwidth aggregations
· FFS details

	Company
	Comments  

	vivo
	Support

	Spreadtrum
	Support.

	Qualcomm
	Support

	Xiaomi
	Ok 

	InterDigital
	We support the proposal.

	Apple
	OK

	Nokia/NSB
	We are okay

	Samsung 
	Support

	LGE
	Fine






2.7 [Low] Timing measurement definition
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	CATT
	Proposal 1: The definition of DL RSTD can be extended to cover the cases when multiple DL PRS resources of one or more PFLs in two or three DL intra-band continuous carriers are used to obtain the DL RSPD, under the condition that the received subframe timings of the intra-band contiguous carriers from a TRP are exactly the same, i.e., DL PRSs of different PFLs in different carriers are transmitted by the same TRP Tx chain and received by the same UE Rx chain.
Proposal 2: The definition of UL RTOA can be extended to cover the cases when multiple UL SRS resources of multiple UL intra-band continuous carriers are used to obtain the UL RTOA, under the condition that the received subframe timings of the intra-band contiguous carriers from a UE are exactly the same, i.e., UL SRSs of different carriers are transmitted by the same UE Tx chain and received by the same TRP Rx chain.
Proposal 3: The definition of UE Rx – Tx time differences can be extended to cover the cases when multiple DL PRS resources of multiple DL intra-band continuous carriers are used to obtain the UE Rx – Tx time differences, under the condition that the received/transmitting subframe timings of the intra-band contiguous carriers are exactly the same, i.e., DL PRSs of different PFLs in different carriers are transmitted by the use of the same TRP Tx Rx chain and received by the use of the same UE Rx chain.
Proposal 4: The definition of gNB Rx – Tx time differences can be extended to cover the cases when multiple UL SRS resources of multiple UL intra-band continuous carriers are used to obtain the gNB Rx – Tx time differences, under the condition that the received/transmitting subframe timings of the intra-band contiguous carriers are exactly the same, i.e., UL SRSs of different carriers are transmitted by the use of the same UE Tx chain and received by the use of the same TRP Rx chain.




Round 1
FL comments: CATT propose to extend the definition of existing PRS timing measurements. FL thinks it needs more companies input, and can be determined the details later. 

Proposal 2.7-1: Study whether to extend the Rel-16/17 definition of DL RSTD, UL RTOA, UE Rx-Tx time difference and TRP Rx-Tx time difference for PRS/SRS bandwidth aggregation measurement

	Company
	Comments  

	
	




2.8 [Low] UE capability
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 4: Support UE to report the capability of the information related to the maximum gap between PRSs for PRS bandwidth aggregation.

	CMCC
	Proposal 2: To support BW aggregation of DL PRS, the UE should be capable of simultaneously processing DL PRS across multiple PFLs.


	Apple
	Proposal 4: In Rel-16, UE DL PRS processing capability is defined for a single positioning frequency layer and a UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported. Support for multiple PFL processing should be allowed  and the values of N and T may need to be adjusted to accommodate this where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
Proposal 5: The UE may need to report  the number of DL PRS resources that it can process in a slot over the aggregated bandwidth. 
Proposal 6: When a UE is configured with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively), the UE assumes the DL-PRS Resources are sorted in a decreasing order of measurement priority. The maximum number and associated priority should be updated for PRS aggregation. 


	Lenovo
	Proposal 5: Support PFL band combination set UE capability ignaling for positioning.



Round 1
FL comments: It is straightforward to introduce a new UE capability for processing bandwidth aggregated PRS. The details can be further discussed here or in the end of Rel-18 in the UE feature agenda. 

Proposal 2.8-1: Introduce new UE capability to support PRS bandwidth aggregation measurement
· FFS the details include the processing capability (N, T), the maximum number of PRS resources that can be process in a slots over the aggregation
· FFS UE capability of the information related to the maximum gap between PRSs for PRS bandwidth aggregation
· FFS the details on the type of PFL bandwidth combinations to be supported by a UE
· This is applicable for DL-TDOA and Multi-RTT positioning methods

	Company
	Comments  

	Apple
	Support



2.9 [Low] Others
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 4:
· Introduce an indicator to distinguish single FFT/IFFT or multiple FFT/IFFT operation for bandwidth aggregation measurement.

	Nokia
	Proposal 2: RAN1 should investigate the impact on the accuracy of the positioning measurement by bandwidth aggregation, based on measurement across multiple PFLs with different bandwidths (e.g., adopted sampling rate in each PFL). 
Proposal 3: RAN1 should identify the potential solution to minimize the impact of phase coherency between PFLs to the positioning measurements. 


	Samsung
	Propose 6: Study specification impact for possible timing error/frequency offset between PRS from different PFLs and SRS from different carriers in single RF chain (Tx/Rx) architecture to obtain accurate starting time of subframe containing PRS/SRS.


	InterDigital
	Proposal 4: Activation/deactivation of PRS bandwidth aggregation via MAC-CE.

	Apple
	Proposal 7: RAN1 should review PRS processing prioritization with SSB transmission when the PFLs are on different cells with different SSB timings. One possible solution is that  for PRS aggregation across multiple cells, the UE does not expect tht the SSB transmission should interrupt the DL PRS differently on each cell. 

	DOCOMO
	Proposal 1: 
· For bandwidth aggregation for positioning, whether Tx timing error between carriers occur or not even for single antenna transmission of DL-PRS/SRS for positioning should be discussed.



Round 1
FL comments: The above proposals are suggested by single company. Further study is needed with more details. 
Apple raises the issue when one of aggregated PFLs collides with SSB transmission. FL thinks it is a good point and should be studied. 
DOCOMO, Samsung and Nokia suggest to investigate the impact of timing error, phase error. Since this more related to RAN4 work. We can wait for more achievement from RAN4. 
Vivo suggests to introduce an indicator to distinguish single or multiple FFT/IFFT operation. FL thinks we can discuss it if time is allowed. 

Proposal 2.9-1: Study the following 
· PRS processing prioritization with SSB transmission when the PFLs are on different cells with different SSB timings 
· Introduce an indicator to distinguish single FFT/IFFT or multiple FFT/IFFT operation for bandwidth aggregation measurement

	Company
	Comments  

	Apple
	Support the first bullet as the proposing company



3 SRS bandwidth aggregation 

3.1 [Closed] Common transmission properties
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 6: Support to enhance the SRS configuration to indicate the same-port association information among different SRS resource sets belong to different carriers.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 7: Support the same power allocation for transmission on each of the UL carriers that are sent at the same time for SRS bandwidth aggregation. 

	OPPO
	Proposal 8: Two SRS resource for positioning on different carriers for aggregation shall be configured with : same subcarrier spacing, same cyclic prefix, same slot and symbol locations, same spatial relation info and same pathloss RS.


	Vivo
	Proposal 1:
· For DL PRS bandwidth aggregation
· PRS resources to be aggregated from different PFLs are configured with the same QCL RS
· The same PRS resources number or the same PRS resources set number from different PFLs to be aggregated are transmitted by the same TRP
· For UL SRS bandwidth aggregation
·  SRS resources to be aggregated from different carriers are configured with the same spatial relationship
· SRS resources to be aggregated from different carriers are configured with the same pathloss RS
· The SRS resources number or the SRS resources set number from different carriers to be aggregated is the same


	CATT
	[bookmark: P9]Proposal 9: In Rel-18 UL bandwidth aggregation positioning should consider the scenarios where the UE simultaneously transmits UL SRS resources in multiple intra-band contiguous carriers. The UL bandwidth aggregation scenarios where the SRS resources of different PFLs/carriers transmitted are not transmitted simultaneously, e.g., SRS resources are allocated in different slots or different symbols, should not be considered. 


	Qualcomm
	Proposal 6: For SRS bandwidth aggregation, specify signaling and procedures for the following scenarios:
· SRS resources are transmitted in the same slot, in same symbols, using the same numerology.
· SRS resources can have same or different Bandwidths
· FFS: Study further whether any of the above constraints need to be relaxed
Proposal 8: If a device supports the SRS aggregation feature in a band, serving gNB may configure the UE to transmit 2 SRS resources assuming SRS aggregation such that the indicated to-be-aggregated SRS resources 
· are configured in the same OFDM symbols, in the same slots with the same numerology, same comb-size
· are configured with the same spatial relation reference signal
· do not overlap with any other UE’s transmission
· same Tx PSD for the aggregated SRS resources
Proposal 9: Study further additional configuration constraints amongst the aggregated SRS to enable reduced complexity and more robust aggregation accuracy performance including the following:
· SRS with RE-offset configuration which maintains contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones. 


	Nokia
	Proposal 7: RAN1 should investigate the TEG-related timing error of a positioning measurement from the aggregated PRS resources across different PFLs
· Note: The same TEG ID in the different PFLs does not mean the same TEG.

	Intel
	Proposal 3
· For SRS bandwidth aggregation, 
· UE may expect same numerology and same time domain resource allocation for SRS transmission across contiguous carriers
· UE may expect same spatial relations for SRS transmission across contiguous carriers


	MediaTek
	Proposal 2-3: The transmission power per subcarrier is the same for SRS across CCs
Proposal 2-4: The transmission direction is the same for SRS across CCs
Proposal 2-5: If SRS resource set is allocated per CC, the resource number representing beam direction is the same across CCs for beam sweeping

	Samsung
	Proposal 2: Suggest to clarify whether the Unit of bandwidth aggregation for SRS resources are only limited to carriers and aggregated resources are transmitted and received using a single RF chain.
Proposal 4: For PRS/SRS bandwidth aggregation, a common numerology, different bandwidth and a single FFT size across different PFLs/carriers can be the starting point in RAN1.


	Apple
	Proposal 1: RAN1 should take as baseline the assumptions used in RAN4 for the Rel-18 study as follows:
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).
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.
For both PRS and SRS bandwidth aggregation
· 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.

Proposal 11: The power control parameters are common to all CCs  with Po, alpha and PL identical. The spatial beam is identical and we can have a common reference RS for all CCs. The UE should support the following: 
· Support of reference (RS) from a neighbor cell as path loss reference for system 
· Support signaling of Po and alpha from a neighbor cell as path loss parameters for the system
UE should assume the SR and OLPC are identical across all CCs for SRSp aggregation. If these conditions are not met, a mechanism to resolve the power difference may need to be adopted.


	ZTE
	Proposal 7: To enable positioning SRS aggregation on two or three contiguous NUL carriers for UE in RRC connected mode, support new RRC signaling to link the two or three NUL carriers. And the following conditions should be ensured for the linked carrier i and j.
· SCS and CP for the active BWPs in the linked carriers should be same
· The number of SRS resource sets for positioning in the linked carriers should be same 
· The mth SRS resource set in carrier#i is linked with the mth SRS resource set in carrier#j by default.
· The number of SRS resources for positioning in the linked carriers should be same 
· The nth SRS resource in mth SRS resource set in carrier#i is linked with the nth SRS resource in mth SRS resource set in carrier#j by default.
· The linked SRS resources should be transmitted in the same symbol(s)
· This condition should be ensured by gNB configuration with suitable parameters including startPosition, nrofSymbols, periodicityAndOffset, and slotOffset 




Round 1
FL comments: This proposal is similar as for PRS in section 2.1 based on majority companies views. 

Proposal 3.1-1: To enable SRS bandwidth aggregation between two or three carriers, the following conditions should be satisfied for the SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna port, 
· The same startPosition, nrofSymbols, periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same number of SRS resource sets and resources 
· The same gNB Rx TEG and the same UE Tx TEG
· FFS: the signalling details, e.g. whether the same TEG ID in different PFLs 
· The same spatial relation
· The same Tx PSD (power per subcarrier): the same pathloss RS, Po and alpha, 
· FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones

	Company
	Comments  

	Spreadtrum
	Support.

	Qualcomm
	We are generally supportive. On the last bullet, we prefer to just say: “The same Tx PSD (power per subcarrier)” and discuss later whether “the same pathloss RS, Po and alpha” is enough to make sure that this “same Tx PSD” is happening. 

	Xiaomi
	Support 

	InterDigital
	We support the proposal.

	CATT
	Support

	Huawei, HiSilicon
	Same comment as DL part, we think that the same port is much stronger than the same Tx TEG meaning that the following bullet is not useful.

· The same gNB Rx TEG and the same UE Tx TEG


	Apple
	Support. Same question on “same or different BWs”

	mtk
	1, generally okay. However some items maybe related to power control which could be discussed in 3.7. for example same TX PSD. We can agree the principle in 3.1, and discuss how to achieve it in 3.7


	Ericsson
	We agree with most of the criterion.  But we do not think “The same number of SRS resource sets and resources” is needed.  Instead, the network can indicate which reasoure(s) within the resource sets can be aggregated.

	FL
	Please see the updated version based on the above comments.
@MTK I think it is OK to discuss the condition of power here. How to enhance the power control signalling can be further discussed in section 3.7 which will mainly focus on the case when the allocated power is beyond Pc,max

Proposal 3.1-1a: To enable SRS bandwidth aggregation between two or three carriers, the following conditions should be satisfied for the SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna port, this implies
· The same gNB Rx TEG and the same UE Tx TEG
· The same startPosition, nrofSymbols, periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· The same number of SRS resource sets and resources 
· The same gNB Rx TEG and the same UE Tx TEG
· FFS: the signalling details, e.g. whether the same TEG ID in different PFLs 
· The same spatial relation
· The same Tx PSD (power per subcarrier): ). FFS whether to need the same pathloss RS, Po and alpha, 
· FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones


	Nokia/NSB
	We are generally okay with the proposal, but we need more discussions on how to guarantee the same TEG across the CCs, as the timing error is affected by the frequencies such as CCs.

	Samsung 
	The same spatial relation seems unnecessary since the same TRP from the same antenna is supported.




Agreement

Agreement
To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be satisfied for the aggregated SRS resources across the aggregated carriers
· In the same slot, in same symbols, from the same antenna, this implies
· FFS: The same gNB Rx TEG and the same UE Tx TEG
· The same spatial relation
· The same startPosition, nrofSymbols
· FFS: periodicityAndOffset, and slotOffset
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same number of SRS resource sets and resources 
· The same Tx PSD (power per subcarrier)
· FFS whether to need the same pathloss RS, Po and alpha
· Note: the Tx PSD is not captured in RAN1 specifications
· FFS: SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· Phase continuity between aggregated SRS in different carriers


3.2 [High] SRS configuration
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	[bookmark: OLE_LINK77][bookmark: OLE_LINK78]Proposal 5: Support to keep the per-CC/BWP SRS configuration. 
[bookmark: OLE_LINK27][bookmark: OLE_LINK79][bookmark: OLE_LINK28]Proposal 6: Support to enhance the SRS configuration to indicate the same-port association information among different SRS resource sets belong to different carriers. 

	Vivo
	[bookmark: _Hlk127462113]Proposal 8
· UE can be configured with one or more carrier groups for bandwidth aggregation 
· For each carrier group, two or three carriers  can be included, which can be indicated by one of the following options
· Serving cell index
· Tuple information for frequency information (e.g.( Point A, offset to point A, Bandwidth))
· For each carrier group, link SRS resources that configured under carriers in the carrier group

	CATT
	Proposal 5: From physical layer perspective, there should be no change or enhancement of DL PRS/UL SRS signals and configuration for DL/UL CA positioning.
[bookmark: P10]Proposal 10: In Rel-18 UL bandwidth aggregation positioning should have no impact on the existing procedures and requirements for the simultaneous transmission of SRS resources in one carrier and other UL channels in other carriers.


	Intel
	Proposal 5
· Further discussion is needed on the configuration, activation and triggering mechanisms to enable SRS bandwidth aggregation, with the consideration of specification impact and signalling overhead. 


	MediaTek
	Proposal 2-1: SRS aggregation applies for NUL band

	LG
	Proposal 3: gNB should configure sets of SRS resources for the UE to transmit with a single Tx chain in order to support SRS bandwidth aggregation

	Apple
	Proposal 10: Discuss the adoption of one or more of the following configurations:
· Option 1: SRSPosResources for each CC are signaled in the same SRSPosResourceSet
· Option 2: Create and SRSPosResourceSetGroup that contains the SRSPosResourceSets for each CC
· Option 3:Use a single SRSPosResource that defines SRSpos sequence across all CCs and time/frequency resources across all the CCs assuming first CC as origin point (single freqDomainShift) 


	Spreadtrum
	Proposal 1: Whether the SRS sent by UE on multiple carries adopts the same RF chain needs to be configured to UE.

	ZTE
	Proposal 7: To enable positioning SRS aggregation on two or three contiguous NUL carriers for UE in RRC connected mode, support new RRC signaling to link the two or three NUL carriers. And the following conditions should be ensured for the linked carrier i and j.
· SCS and CP for the active BWPs in the linked carriers should be same
· The number of SRS resource sets for positioning in the linked carriers should be same 
· The mth SRS resource set in carrier#i is linked with the mth SRS resource set in carrier#j by default.
· The number of SRS resources for positioning in the linked carriers should be same 
· The nth SRS resource in mth SRS resource set in carrier#i is linked with the nth SRS resource in mth SRS resource set in carrier#j by default.
· The linked SRS resources should be transmitted in the same symbol(s)
· This condition should be ensured by gNB configuration with suitable parameters including startPosition, nrofSymbols, periodicityAndOffset, and slotOffset 
Proposal 10: To support two or three carrier aggregation of positioning SRS transmission for UE in RRC inactive mode, newly introduce one or two NUL carriers with respective SRS configuration, where the newly introduced carrier(s) and the carrier of the initial BWP are intra-band NUL contiguous carriers.




Round 1
FL comments: Majority companies at least including Huawei, ZTE, vivo, CATT, and Spreadtrum suggest to keep the existing RRC structure, i.e. per-CC/BWP SRS configuration. Then, as similar as DL, new RRC signaling is needed to link the two or three carriers for Ues in RRC connected state. As MediaTek and ZTE pointed out, the UL carrier aggregation is only applicable for NUL carriers, so the proposal is only applicable for NUL for now.

Proposal 3.2-1: For SRS bandwidth aggregation across two or three NUL carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked for joint SRS processing
· FFS the signaling details
 
	Company
	Comments  

	vivo
	We prefer to add an FFS as follows to discuss whether the SRS can be transmitted outside the active BWP in each carrier for SRS bandwidth aggregation transmission. If it can,
We prefer to FFS whether those SRS resources are per BWP or per carrier configuration 


	Spreadtrum
	We support the proposal.

	Qualcomm
	We support the proposal

	Xiaomi
	Both explicit and implicit indication should be considered

	CATT
	We support the proposal in general. To make is cleaer, for the configuration sent to UE,  we suggest saying “support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked for joint SRS transmission. For TRP side, we assume there is a need to support an indication to LMF saying the UL positioning measurements are obtained based on two or three carriers linked for joint SRS processing. processing

	Huawei, HiSilicon
	We do not see the need to use “NUL” in this context. The spectrum availability should not impact RAN1 design, especially when we consider intra-band contiguous aggregation.

	Apple
	support

	mtk
	Exactly same view as vivo

	FL
	Please see my update based on the above comment.
@xiaomi, the signaling details can be further discussed, now both explicit and implicit indication is included. 
@vivo whether SRS can be ouside BWP will be discussed in section 3.6. I add an FFS here. 

Proposal 3.2-1a: For SRS bandwidth aggregation across two or three NUL carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked for joint SRS processingtransmission
· FFS whether SRS resources are per BWP or per carrier configuration
· FFS the signaling details
· Whether SRS bandwidth aggregation across SUL carriers will be separately discussed


	Nokia/NSB
	We are generally okay with this proposal. Based on this configuration, the UE will be able to know that it should allocate the same power across carriers. 

	Samsung 
	Fine with the proposal.

	LGE
	Generally fine with the proposal, but it seems like the last sub bullet shall be a note. 



3.3 [Medium] Measurement report 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	OPPO
	Proposal 9: The TP reports if one reported RTOA value is obtained from SRS resource aggregation. 


	Nokia
	Proposal 5: Rel-18 NR positioning should support new NRPPa signaling for LMF to request the gNB and for the gNB to report UL positioning measurements from aggregated SRS resources across multiple CCs.


	Samsung
	Propose 5: Support UE and gNB sending to the LMF an aggregated PFLs/carriers indication associated with the measurements results to enhance the positioning accuracy.


	Lenovo
	Proposal 1: RAN1 to confirm the following RAT-dependent measurement are least supported for bandwidth aggregation:
· For DL-PRS PFL aggregation: DL RSTD and UE Rx-Tx time difference
· For SRS for positioning carrier aggregation:  UL-RTOA and gNB Rx-Tx time difference
Proposal 4: RAN1 to support measurement identifiers related to the PFLs/carriers aggregated when performing the respective time-based RAT-dependent positioning measurements.


	ZTE
	Proposal 11: Support that TRP reports the SRS measurement results with the carrier aggregation information. 




Round 1
FL comments: Similar as PRS measurement, it is straightforward to have single UL RTOA, TRP Rx-Tx time difference, RSRP/RSRPP measurement and report for the linked SRS resources across the aggregated carriers. 
As mentioned by OPPO, Samsung, Lenovo and ZTE, the measurement identifiers related to carrier aggregation should be reported along with the measurement results in order to let LMF clear on the measurement condition. 
Furthermore, Nokia suggest NRPPa request from LMF to gNB for SRS bandwidth aggregation measurement report. FL thinks this signaling is needed. 

Proposal 3.3-1: Support joint measurement and report for the SRS resources across the aggregated carriers
· Single UL RTOA, TRP Rx-Tx time difference, RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· This is applicable when UL-TDOA or Multi-RTT positioning method is used
· SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· Support new NRPPa signaling from LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs

	Company
	Comments  

	Huawei, HiSilicon
	We think that UL-AoA can also be used for multi-RTT positioning according to the mapping between measurement and positioning methods in Rel-16.

	Apple
	Fine with proposal

	Nokia/NSB
	The motivation is unclear to report a single RSRP/RSRPP measurement for multiple SRS resources. Except for this, we are generally fine, but if it is not easy to agree three bullets, we would suggest to have separate discussion on the measurement reporting and othert ignaling.

	Samsung 
	As Huawei and Nokia mentioned, we want to clarified the motivation to report a single RSRP/RSRPP measurement. Angle-based measurement results can be reported with time-based measurement results for accuracy enhancement in time-based positioning method, but how to do this is up to gNB/UE implementation. Since the WID has limit that the bandwidth aggregation for positioning measurements applies only to timing related measurements, we suggest to delete the RSRP or RSRPP in the first bullent.

	LGE
	We are fine with the proposal. 




3.4 [High] RRC state
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	Proposal 7: Specify SRS aggregation assuming a UE may be in RRC_CONNECTED state.
· Study further SRS aggregation of simultaneous SRS transmissions in RRC_INACTIVE state. 

	ZTE
	Proposal 10: To support two or three carrier aggregation of positioning SRS transmission for UE in RRC inactive mode, newly introduce one or two NUL carriers with respective SRS configuration, where the newly introduced carrier(s) and the carrier of the initial BWP are intra-band NUL contiguous carriers.



Round 1
FL comments: QC seems not to prefer specify SRS aggregation in RRC inactive state. However, in the study item, RAN4 concluded that PRS/SRS bandwidth aggregation may be supported in RRC_CONNECTED and RRC_INACTIVE subject to UE capability. Furthermore, in the agreed WID, it suggests to specify bandwidth aggregation in both RRC connected and inactive mode. Hence, FL suggests RAN1 to confirm that for UL SRS bandwidth aggregation.

Proposal 3.4-1: RAN1 clarifies that SRS bandwidth aggregation will be specified for UEs in both RRC_CONNECTED and RRC_INACTIVE state.

	Company
	Comments  

	vivo
	Considering communication CA is not supported in RRC _INACTIVE state, and the SRS should be transmitted in the same band or cc with initial BWP in RRC _INACTIVE state, we think that specifying SRS bandwidth aggregation in RRC_CONNECTED is more reasonable

	Spreadtrum
	We think that SRS bandwidth aggregation will be specified for UEs in RRC_CONNECTED mode only.

	Huawei, HiSilicon
	We do not think that there is any need to restrict the RRC state. In RRC_INACTIVE state, SRS can already be transmitted outside the initial UL BWP; transmistting beyond the UL carrier for the purpose of intra-band contiguous aggregation can achieve high accuracy in a power-friendly manner.

	Nokia/NSBq
	In rel-17, SRS transmission of RRC Inactive UE is already supported, the necessity of restriction is unclear to us.

	Samsung 
	Support the proposal. SRS bandwidth aggregation can be separated from communication CA in RRC _INACTIVE state.

	LGE
	We prefer to focus on BW aggregation support for RRC CONNECTED state UE. 




3.5 [High] SRS type
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	[bookmark: _Hlk127462130]Proposal 1:
· SP Positioning SRS across carriers can be activated by MAC CE, and MAC CE includes
· Cell group information or multiple cell information
· SRS ID related information
· Spatial relation for SRS resource
· FFS: whether aperiodic Positioning SRS across carriers can be supported

	OPPO
	Proposal 6: Using SRS for MIMO in aggregation of SRS signal for positioning is transparent to UE. There is no spec impact.


	MediaTek
	Proposal 2-6: At least periodic and semi-persistent SRS transmission is supported for the aggregation use case


	LG
	Proposal 4: Discuss method for activating/triggering SRS on multiple carriers through a single indication.

	Apple
	Proposal 12: BWP Switching: For a SRS configured by SRS-PosResource-r16, the UE is only expected to transmit SRS within the active UL BWP of the UE. As SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols, the UE should expect the BWP containing the SRSp across all CCs to be active at the expected time of transmission.
Proposal 13: Cross Carrier Scheduling: Discuss whether a single trigger start the transmission of the SRSps on the different CCs.

	ZTE
	Proposal 6: For SRS aggregation from two or three contiguous NUL carriers, support all types of aperiodic, semi-persistent and periodic SRS for positioning for UE in RRC connected mode, and support semi-persistent and periodic SRS for positioning for UE in RRC inactive mode.
Proposal 8: Support single MAC CE to activate/deactivate semi-persistent positioning SRS resource sets in the two or three linked carriers. When a carrier i is lined with a carrier j by RRC signaling, select one of the two options:
· Option 1: a MAC CE activating/deactivating an SRS resource set with ID m in carrier i should always activate/deactivate the SRS resource set with ID m in the carrier j. 
· Option 2: a MAC CE activating/deactivating an SRS resource set with ID m in carrier i can either activate/deactivate the SRS resource set with ID m in carrier i or activate/deactivate the SRS resource sets with ID m in both carrier i and carrier j

Proposal 9: Support single DCI triggering aperiodic positioning SRS in two or three contiguous NUL carriers for SRS aggregation. 
· Try to reuse the achievement in the agenda of multi-cell PDSCH/PUSCH with a single DCI 




Round 1
FL comments: In Rel-16/17, all types SRS for positioning including aperiodic, semi-persistent and periodic SRS are supported for UEs in RRC connected mode. In Rel-17, periodic and semi-persistent SRS are supported for Ues in RRC inactive mode. Companies seem OK to support periodic and semi-persistent positioning SRS for bandwidth aggregation. However, vivo, MediaTek seems to prefer more study on aperiodic SRS because of the concern on how to use a single DCI scheduling positioning SRS across multiple carriers. So FL proposes to further study aperiodic SRS in RRC connected state. 
In addition, Apple, ZTE, LG discussed a single DCI scheduling SRS cross multiple carriers, and mentioned the achievement in the agenda of cross-carrier scheduling can be reused. FL suggests more study on this one for aperiodic SRS.
OPPO suggests to agree MIMO SRS with transparent way as the same as Rel-17. We can further study it. 

Proposal 3.5-1: At least support periodic positioning SRS and semi-persistent positioning SRS for bandwidth aggregation
· Support single MAC CE activating positioning SRS resource sets across the linked carriers
· FFS whether support aperiodic positioning SRS for bandwidth aggregation for Ues in RRC_CONNECTED state. Study a single DCI scheduling positioning SRS across the linked carriers, and check whether the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI can be reused
· FFS MIMO SRS can be supported for bandwidth aggregation, e.g. with UE transparent way

	Company
	Comments  

	Spreadtrum
	We support the proposal.

	Qualcomm
	We don’t see why Aperiodic SRS should not be agreed together with SP and P-SRS. The first bullet applies for SP SRS I assume. 

	Xiaomi
	Support the main bullet

	InterDigital
	We support the proposal.

	Apple
	Support

	Nokia/NSB
	The intention of the second bullet looks unclear. Even if the single DCI triggering AP positioning SRS resources across CCs, AP SRS for bandwidth should be feasible based on the current system, if we introduce signalings on the indication of an association between different positioning SRSs.

	LGE
	Support the proposal. 




3.6 [Medium] Relationship with communication CA
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	[bookmark: OLE_LINK72]Proposal 8: Support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation for UE capabilities.
[bookmark: OLE_LINK83]Proposal 9: Support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA. 

	Intel
	Proposal 4
· For bandwidth aggregation for SRS for positioning, the relationship to UL CA configuration should be discussed further, including the following:
· Dependency, if any, between configuration of UL CA and SRS for positioning bandwidth aggregation 
· Dependency, if any, between the CCs used for UL CA (if configured) and those used for bandwidth aggregation for SRS for positioning. 


	MediaTek
	Proposal 2-2: Subject to UE capability, support SRS transmission outside BWP and across carriers 



Round 1
FL comments: Huawei, Intel and MediaTek discussed the relationship between UL data communication CA and positioning SRS bandwidth aggregation. Huawei and MediaTek supports SRS outside active BWP in order to reduce the gap between carriers for higher positioning accuracy. Intel seems to prefer more study. 

Proposal 3.6-1: Study the relationship between UL communication CA and SRS bandwidth  aggregation, including
· Whether to support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation for UE capabilities
· Whether to support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA, i.e. SRS outside BWP and across carriers

	Company
	Comments  

	Qualcomm
	We don’t agree with the decoupling of the feature nor the SRS transissions outside active BWP.

	InterDigital
	We support the proposal.

	Huawei, HiSilicon
	We support to allow UE to have separate communication CA capability and UL SRS capability due to different requirement on communication and positioning on the BW.

	Apple
	Support the decoupling

	mtk
	As view as HW

	Samsung 
	Support the proposal.

	LGE
	We share same view with Qualcomm. 



3.7 [Medium] Power control
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Nokia
	Proposal 6: RAN1 should consider any potential power control issues related to the SRS bandwidth aggregation. 

	Huawei
	Proposal 7: Support the same power allocation for transmission on each of the UL carriers that are sent at the same time for SRS bandwidth aggregation.

	CMCC
	Proposal 5: Power control mechanism of simultaneous transmission of SRS should be re-considered.

	OPPO
	Proposal 7: Aggregation of SRS is only applicable to the non-power limited scenario. 



Round 1
FL comments: Nokia, Huawei and CMCC discuss the potential power control issue related to SRS bandwidth aggregation, especially when the total uplink transmission power across multiple carriers exceeds P_c,max. 

Proposal 3.7-1: Study potential power control enhancement of simultaneous transmission of SRS for SRS bandwidth aggregation especially in the case when the total uplink transmission power across multiple carriers exceeds P_c,max

	Company
	Comments  

	Huawei, HiSilicon
	Support.

	Apple
	Support

	mtk
	To follow 3.1 that, how to achieve same PSD (same power per subcarrier) could be discussed in 3.7 here

	Nokia/NSB
	Support

	Samsung 
	Support

	LGE
	Support



3.8 [Low] UE capability
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	CMCC
	Proposal 4: To support bandwidth aggregation of SRS, the enhancement on UE capability of simultaneous SRS transmissions should be considered.

	MediaTek
	Proposal 2-2: Subject to UE capability, support SRS transmission outside BWP and across carriers 



Round 1

Proposal 3.8-1: Support a new UE capability for SRS bandwidth aggregation
· This is applicable for UL-TDOA and Multi-RTT positioning methods

	Company
	Comments  

	
	



3.9 [Low] Others
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	
	

	
	



Round 1
FL comments: No proposal is suggested here for now. Companies can provide if FL missed anything.
Proposal 3.9-1: 

	Company
	Comments  
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6.2.0
Study objectives


In the SID [7], the following is identified as an objective for the study of PRS/SRS bandwidth aggregation towards enabling higher accuracy positioning:


-
Study solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers considering e.g., timing errors, phase coherency, frequency errors, power imbalance, etc.


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.


6.2.2
Summary of evaluations for PRS/SRS bandwidth aggregation


RRM impact of possible group delay error between PRS/SRS from different carriers in single RF chain (Tx/Rx) architecture will be considered in RRM requirements during the WI.   


6.2.3
Potential specification impact for PRS/SRS bandwidth aggregation


Specification of RRM requirements including at least PRS measurement period/reporting/accuracy (including margins), and the impacts of PRS measurement on data communication including CA/DC.
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