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1 Introduction
Background
In SI of NR Rel-18 positioning, RAN4 studied bandwidth aggregation for positioning measurement. The corresponding conclusions are captured in the TR 38.859. 
In RAN#98e meeting, the new 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 proposals in the contributions and identify some areas and positions where contributing companies are aligned from which some agreements could be derived at this meeting.
References
The following papers are provided for PRS/SRS bandwidth aggregation in RAN1#114 meeting. 
	[bookmark: OLE_LINK24]R1-2306499
	Remaining issues of BW aggregation for PRS and SRS
	Huawei, HiSilicon, China Unicom, China Telecom

	R1-2306574
	Discussions on bandwidth aggregation for positioning measurements
	Ruijie Network Co. Ltd

	R1-2306654
	Discussion on bandwidth aggregation for positioning measurements
	Spreadtrum Communications

	R1-2306759
	Discussion on bandwidth aggregation for positioning measurements
	vivo

	R1-2306821
	Views on bandwidth aggregation for positioning measurements
	Nokia, Nokia Shanghai Bell

	R1-2306844
	On bandwidth aggregation for positioning
	Intel Corporation

	R1-2306867
	Discussion on BW aggregation for positioning
	ZTE

	R1-2306890
	Discussion on Bandwidth aggregation for positioning measurements
	LG Electronics

	R1-2307096
	Remaining issues on bandwidth aggregation for positioning measurements
	CATT

	R1-2307204
	Discussion on BW aggregation for positioning measurements
	CMCC

	R1-2307287
	On Bandwidth aggregation for positioning measurements
	Apple

	[bookmark: OLE_LINK13]R1-2307394
	Bandwidth aggregation for positioning measurement
	xiaomi

	R1-2307480
	Discussion on bandwidth aggregation for positioning measurements
	NTT DOCOMO, INC.

	[bookmark: OLE_LINK21]R1-2307523
	Discussion on bandwidth aggregation for positioning measurement
	OPPO

	R1-2307589
	Bandwidth aggregation for positioning measurements
	InterDigital, Inc.

	R1-2307687
	On Bandwidth Aggregation for Positioning Measurements
	Samsung

	R1-2307827
	Remaining PRS Bandwidth aggregation issues
	Lenovo

	R1-2307935
	Discussion on Bandwidth aggregation for Positioning
	Qualcomm Incorporated

	R1-2308094
	PRS/SRS aggregation for positioning measurement
	MediaTek Korea Inc.

	[bookmark: OLE_LINK16]R1-2308171
	Bandwidth aggregation for positioning measurements
	Ericsson



Contact person of each company
	Company
	Name
	Email address

	ZTE
	Chuangxin Jiang
	jiang.chuangxin1@zte.com.cn

	
	
	

	
	
	



Check points


2 Common properties for PRS and SRS (closed)
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	[bookmark: OLE_LINK6][bookmark: OLE_LINK31]Proposal 1: For the PRS and SRS BW aggregation, the aggregated PRS resources in two or three PFLs for a TRP and the aggregated SRS resources in two or three carriers should have the same antenna port from RAN1 perspective.
Proposal 10: For SRS bandwidth aggregation between SRS in two or three carriers, the following condition is needed for the aggregated SRS resources:
· the gap size in the frequency domain between two aggregated SRS in the adjacent CCs should be no larger than Y, where the specific value of Y can be determined by RAN4
Proposal 7: For PRS bandwidth aggregation between PRS in two or three different PFLs, the following condition is needed for the aggregated PRS resources:
the gap size in the frequency domain between two aggregated PRS in the adjacent CCs should be no larger than X, where the specific value of X can be determined by RAN4

	OPPO
	[bookmark: _Hlk134566265]Proposal 1: Do not make any assumption on the antenna port of the aggregated PRS resources in different PFLs.

	Qualcomm
	Proposal 1: Support clarifying that “a same antenna port from RAN1 perspective” is assumed for the aggregated PRS resources of a TRP using the following text:
· The two antenna ports of a first and second DL PRS resource linked for bandwidth aggregation define an aggregate antenna port such that, the conveyed channel over a symbol on either one of the antenna ports can be inferred from the conveyed channel of the aggregate antenna port of a third DL PRS resource occupying the aggregate bandwidth of the first and second DL PRS resources over that same symbol.
Proposal 2: From RAN1 perspective, we prefer to avoid writing the expression/terminology “RF chains” in the RAN1 specification, and keep it contained within RAN4 specifications. 

	vivo
	[bookmark: OLE_LINK9]Proposal 1
· [bookmark: _Hlk131694169]To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following additional conditions should be satisfied for the aggregated PRS resources from a TRP
· The same antenna port
· The same TEG ID
· Phase/timing continuity between PFLs can be up to RAN4.
[bookmark: _Hlk131694175]Proposal 2
· To enable SRS bandwidth aggregation between SRS in two or three carriers, the following additional conditions should be satisfied for the aggregated SRS resources
· The same antenna port
· The same TEG ID
· Phase/timing continuity between carriers can be up to RAN4

	Ericsson
	Proposal 3:
[bookmark: _Toc142658036]For the feature of PRS bandwidth aggregation between PRSs in two or three different PFLs, do not support the condition of same antenna port from RAN1 perspective.

	RUIJIE
network
	Proposal 1: For PRS bandwidth aggregation between PRS in two or three different PFLs, same antenna port from RAN1 perspective is needed for the aggregated PRS resources for a TRP.

	Intel
	Proposal 1
· To enable DL PRS bandwidth aggregation, the following condition should be satisfied:
· Same number of PRS resources in the linked PRS resource sets for a TRP.
· Condition on “same antenna port” in RAN1 specifications to enable DL PRS bandwidth aggregation would not be accurate representation of the RAN4 request.
· Send a reply LS to RAN4 sharing that the assumption on phase continuity (which is relevant to the RAN4 request) is already captured in RAN1 specifications and that the conditions stating “single RF chain” may be best captured in RAN4 specifications if deemed essential by RAN4.
Proposal 3
· To enable SRS bandwidth aggregation, the following condition should be satisfied:
· Same number of SRS resources in the linked SRS resource set.
· Condition on “same antenna port” in RAN1 specifications to enable SRS bandwidth aggregation would not be accurate representation of the RAN4 request.
· Send a reply LS to RAN4 sharing that the assumption on phase continuity (which is relevant to the RAN4 request) is already captured in RAN1 specifications and that the conditions stating “single RF chain” may be best captured in RAN4 specifications if deemed essential by RAN4.

	CATT
	[bookmark: O1]Observation 1: TS 38.211 has specified only one antenna port for transmitting DL PRS resources. It is unnecessary and also confusion to add the aggregated DL PRS resources are transmitted from the “same antenna port from RAN1's perspective”.
[bookmark: P1]Proposal 1: Capture the following in TS 38.214:
· PRS/SRS resources to be aggregated are transmitted by TRP/UE from intra-band contiguous carriers using single RF chain (same physical antenna).
· PRS/SRS resources to be aggregated are received by UE/TRP using single RF chain (same physical antenna).

	CMCC
	Proposal 1: To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following conditions should be further satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs:
· The same number of PRS resources per linked resource set for a TRP
· The same antenna port from RAN1 perspective
Proposal 5: To enable SRS bandwidth aggregation between SRS in two or three carriers, the following conditions should be further satisfied for the aggregated SRS resources across the aggregated carriers:
· The same number of SRS resources per a linked SRS resource set

	xiaomi
	Proposal 2: Support same PRS sequence ID for PRS across the aggregated PFLs.
Proposal 8: Support same SRS sequence ID for SRS across the aggregated carriers.

	Apple
	Proposal 1: For PRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· It is not necessary to have the same number of PRS resource sets and resources for a TRP.
· It is not necessary to have the same antenna port from a RAN1 perspective.
· The condition that the gNB Tx TEG and UE Rx TEG should be the same is not needed


	Nokia
	Observation 1: The current configuration restriction is enough to support DL PRS bandwidth aggregation.

	ZTE
	Proposal 1: With regard to RAN4’s reply LS R4-2310076 (R1-2306363), RAN1 specifies the condition of ‘single RF chain (same antenna)’ for PRS/SRS aggregation from UE perspective. 
· Note: The condition of ‘the same antenna port’ will not be specified.



	Agreement
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective





2.1 [bookmark: OLE_LINK2]Same antenna port vs. RAN4 LS R1-2306363
Round 1
FL comment: 
There is a related LS from RAN4 (R4-2310076/R1-2306363) with the following request to RAN1: 
	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). 


After reviewing all tdocs, some companies think the condition of ‘the same antenna port’ should be specified from RAN1 perspective for transmission because the same antenna port can represent the same the ground-truth CIRs, and the condition of ‘the same RF chain (same antenna)’ should be captured in RAN4 specification as RAN1 usually doesn’t describe the UE Rx behavior for hardware. However, some other companies don’t think ‘the antenna port’ definition is suitable for bandwidth aggregation case. Companies’ views are summarized as below:

· Capture the condition of ‘the same antenna port’ in RAN1 specification
· Yes: Vivo, Huawei, Qualcomm, CMCC, RUIJIE network
· No: Ericsson, Intel, CATT, Apple, OPPO, Nokia

· Capture the condition of  ‘the same RF chain (same antenna)’ in RAN1 specification as RAN4 requested
· Yes: ZTE, CATT
· No (Reply LS, and request RAN4 to capture the condition in RAN4 specification 
· Qualcomm, Intel, Huawei

FL thinks the options can be listed below for further down-selection


Proposal 2.1-1
[bookmark: OLE_LINK33]For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, select one of the following alternatives:
· [bookmark: OLE_LINK32]Alt.1: the aggregated PRS/SRS resources should have the same antenna port from RAN1 perspective
· [bookmark: OLE_LINK8]Send an reply LS to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification
· Alt.2: the aggregated PRS/SRS resources should have the same RF chain (same antenna), and capture it in RAN1 specification as RAN4 requested
· Alt.3: RAN1 neither capture the condition of ‘the same antenna port’ nor ‘the same RF chain(same antenna)’
· Send an reply LS to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification


	[bookmark: OLE_LINK53]Company
	Comments  

	Qualcomm
	Support Alt. 1
We have concerns capturing “same RF chain” in RAN1 specifications. It is a bad precedence, and it not a good/forward-looking way through/out of this discussion. RAN4 should add the “same RF chain” in their specification AND RAN1 should add a statement from RAN1 perspective. 

	Spreadtrum
	We support Alt 1.

	Huawei, HiSilicon
	We support Alt. 1
From RAN1 perspective, “channel inference” property of same antenna port can guarantee the requirement of phase consistency for transmission of aggregated PRS/SRS resources. The capture of ‘same RF chain’ should be up to RAN4. 

	CATT
	We prefer Alt. 2, or do nothing in RAN1’s spec. It is unclear why RAN1 needs to repeat  the “same antenna port” for the PRS. It is already defined clearly in 38.11 that DL PRS is sent from a single antenna port since Rel-16.

	NTT DOCOMO
	Support Alt.1. We think the description related to “same RF chain” is suitable for RAN4 specifications.

	Samsung 
	Frankly speaking, this condition cannot be defined in RAN1 in our opinion. If we want to add this condition in RAN1’s spec, Alt 2 seems more accuracy than Alt 1. The definition for “same antenna port” is more suitable for describe the correlation in time domain other than in frequency domain based on current defination. Therefore, we think Alt 2 can be used, and the definition for same RF chain (same antenna) in  RAN4’s spec can be cited as an reference. Otherwise, we agree with CATT that nothing should be specified in RAN1 for this issue. 

	Ericsson
	We share the same view as CATT.  We don’t need to define the condition that “the aggregated PRS/SRS resources should have the same antenna port” as the PRSs to be aggregated are in different PFLs.  So we don’t support Alt 1.  

Regarding Alt 2, we do not think capturing ‘same RF chain’ is proper in RAN1 specifications for reasons mentioned by other companies.  We can reply to RAN4 that the term RF chain is not defined in RAN1 specifications and ask RAN4 to capture this condition.

Overall, from RAN 1 side, we don’t need to do anything from RAN1’s perspective other than sending a reply LS to RAN4 clarifying that it would be better that RAN4 captures ‘the same RF chain’ condition in their specs.

	LGE
	Same view as CATT. 
We are not convinced with reinterpret meaning of “same antenna port” for positioning item only. 

	FL
	I include one more option in the above proposal

	Nokia/NSB
	Support Alt 3. In our view, the description on the same RF chain at RAN4 would be enough. In RAN1, basd on the current definition of antenna port, the channel inference in time-domain makes sense, but it is unclear how to define the same antenna port across different PFLs/CCs.




Agreement
Agreement
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, send a reply LS to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification.

Reply LS
The draft LS is uploaded in the folder of 9.5.4. Please check. You can provide your comments either here or use updated version in that folder. The content is copied here for convenience.
--------------------------
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 regard to the following RAN4’s request, RAN1 kindly request RAN4 to capture the condition in RAN4’s specification as RAN1 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). 



------------------------

	Company
	Comments  

	
	




2.2 More conditions
Round 1
FL comment: 
Huawei analyses the performance impact of the gap size between two aggregated SRS/PRS in the adjacent CCs/PFLs. Hence, they think the gap size should not be larger than a threshold, and the threshold value(s) can be up to RAN4.
Xiaomi suggests the same sequence ID for the linked resources. FL thinks it is unnecessary since the sequence ID doesn’t impact anything. 
Intel and CMCC further suggest the same number of resources for the linked PRS/SRS resource sets.
Lets try the following proposal.

Proposal 2.2-1
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, the following conditions are further needed 
· The gap size in the frequency domain between two aggregated PRS/SRS in the adjacent PFLs/CCs should be no larger than X/Y, where the specific value of X/Y can be determined by RAN4
· Send an LS to RAN4
· The same number of resources in the linked PRS/SRS resource sets


	Company
	Comments 

	vivo
	We are okay with second sub-bullet
But for the first bullet, we wonder it is necessary since the additional bandwidth with larger gap can also improve performance and bandwidth of a band is limited.

	OPPO
	Ok with the proposal in principle

	Qualcomm
	We are Ok with the 2nd bullet, but not really necessary. We can go with majority view.

With regards to the 1st bullet, we are aware of this issue and depending on UE implementation there may be more or less degradation. We are generally supportive of discussing this issue, but we believe that a more forward compatible way of treating it might be by introducing a UE capability. Note that this “X” may depend on a few factors including which band we are talking about and how the UE implements the feature. 

	Spreadtrum
	For the 2nd bullet, we think it is not necessary.

	Xiaomi
	As for the sequence ID,  the benifits from different sequence ID is not clear. But with same sequence ID, configuration signaling can be reduced for some PFLs/CCs.

	Huawei, HiSilicon
	For the first bullet, the gap size in the frequency domain between two aggregated PRS/SRS do affect the accuracy of TOA estimation. We think it’s necessary to discuss the problem. Sendind an LS to RAN4 can be a start point.

For the second bullet, we prefer to support it, so that there is a one-to-one mapping between the resources in two linked resource sets.

	CATT
	For 1st bullet, we are fine for further discussion in RAN4.
For 2nd bullet, it seems not needed. But, we can also go with the majority.

	Samsung 
	For the 1st bullet, we agree to send an LS to RAN4 for further check whether there should be an limit for the max gap size between the adjacent PFLs/CCs since the per-symbol uniformly spaced PRS pattern across aggregated bandwidths is up to implementation.
For the 2nd bullet, it looks like an optimization other than a necessary condition.

	Qualcomm2
	We would like to add to our proposal with regards ot the 1st bullet:
· The PFLs are expected to be intra-band contiguous, and that alone, would mean a maximum gap between the 2 PFLs. In Huawei’s figure, they show “2 CCs” being very far away, on CCs that are close by. We don’t interpret the DL-PRS PFL aggregation that way. For intra-band contigious PFL aggregation, the gap between the 2 PFLs shall be small. 
· Maybe Huawei’s view is related to UL, in which case, yes the CCs can be intraband contiguous (and therefore close-by in frequency), but the SRS BWs can be smaller and farther away. This Is not a burden for the UE, but rather for TRP processing. However, at the same time, it is gNB’s responsibility to configure SRS that are close-by and avoid misconfiguring SRS that have a large gap in between.
Having said the above, we still acknowledge that the performance depends on the gap, but, for intra-band contiguous PFLs (in RAN4 sense), this gap is rather small (RAN4 has defined a maximum separation in 38.101-x specs); it will be less than 10% in all cases (if i am not wrong), or does Huawei have a different understanding on what is allowed as maximum separation? 

	LGE
	1st bullet: We think RAN4 is the right working group who can trigger the issue.
2nd bullet: In our view, it is an unnecessary restriction. 

	Ericsson
	On 1st bullet, we should leave this to RAN4 (similar view as LGE and some others).  So no need to discuss 1st bullet in RAN1.

2nd bullet, the restricsion may not be necessary.

	Nokia/NSB
	For the 1st bullet, we may need some discussion if there is any performance issue. In our understanding, the uplink case can be handled by network configuration but it looks it is ambiguous what the intra-band bandwidth aggregation in terms of PFLs.

For the 2nd bullet, we don’t support this as it is unnecessary configuration restriction from the network.




3 TEG 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 1
· To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following additional conditions should be satisfied for the aggregated PRS resources from a TRP
· The same antenna port
· The same TEG ID
· Phase/timing continuity between PFLs can be up to RAN4.
Proposal 2
· To enable SRS bandwidth aggregation between SRS in two or three carriers, the following additional conditions should be satisfied for the aggregated SRS resources
· The same antenna port
· The same TEG ID
· Phase/timing continuity between carriers can be up to RAN4

	Qualcomm
	Proposal 3: The PRS resources linked for PRS aggregation purposes resources can be on the same or different TxTEG.
· That is, no additional constraint is needed to be agreed with regards to the Rx TEG ID used for the aggregated measurement.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 PRS resources that are linked for PRS aggregation purposes. 
Proposal 9: For the SRS resources linked for SRS aggregation purposes, the UE can report same or different UE Tx TEG ID to be associated with SRS resources that are linked for aggregation purposes.
· Up to RAN4 to decide what, if any, should be the maximum TX timing error margin for 2 SRS resources that are linked for aggregation pruposes. 
Proposal 10: For the SRS resources linked for SRS aggregation purposes, no additional constraint is needed to be agreed with regards to the gNB Rx TEG ID used for the aggregated measurement.

	Apple
	Proposal 1: For PRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· It is not necessary to have the same number of PRS resource sets and resources for a TRP.
· It is not necessary to have the same antenna port from a RAN1 perspective.
· The condition that the gNB Tx TEG and UE Rx TEG should be the same is not needed
Proposal 8: For SRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· It is not necessary to have the same number of SRS resource sets and resources in each carrier
· It is not necessary to have the same antenna port
· In RAN1, we can signal the TEG ID for each of the aggregated PFLs or assign a single TEG ID for the aggregated SRSs. 

	Ericsson
	[bookmark: _Toc142658035]Proposal 1
[bookmark: _Toc142658034]The gNB can indicate to LMF one TRP Tx TEG ID for the PRS in just one of the two or three PFLs that can be aggregated. It is understood that the same Tx TEG ID applies to all aggregated PFLs.

Proposal 2
In order to indicate that a joint measurement across PRSs in two or three different aggregated PFLs have Rx timing error difference within a certain margin, the UE indicates to LMF one UE Rx TEG ID for the joint measurement performed across the PRSs in two or three different aggregated PFLs.
Proposal 7
[bookmark: _Toc142658044]The UE can indicate to gNB one UE Tx TEG ID for the SRS in just one of the two or three carriers that can be aggregated. It is understood that the same Tx TEG ID applies to all aggregated carriers.
Proposal 8:
[bookmark: _Toc142658045]In order to indicate that a joint measurement across SRSs in two or three different aggregated carriers have Rx timing error difference within a certain margin, the gNB indicates to LMF one gNB Rx TEG ID for the joint measurement performed across the SRSs in two or three different aggregated carriers.

	Huawei
	Proposal 2: There is no need to additionally discuss the TEG feature for aggregating carriers for positioning.

	CATT
	[bookmark: P3]Proposal 3: The existing configuration of the UE/TRP Tx/Rx TEGs can be reused to provide the association of between UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources. But, there is no need to report the UE/TRP Tx/Rx TEG IDs with the DL PRS/UL SRS resources for all DL PFLs/UL SRS carriers, since when a TRP/UE Tx TEG ID is associated with a PRS/SRS resource of an aggregated PRS/SRS resource set, it implies that all of the PRS/SRS resource resources of linked PRS/SRS resource sets are associated with the same TRP/UE Tx TEG ID.

	CMCC
	Proposal 2: No need to consider same gNB Tx TEG ID or UE Rx ID across PRS resources in two or three aggregated PFLs.
[bookmark: OLE_LINK11]Proposal 6: No need to consider same UE Tx TEG ID or gNB Rx ID across PRS resources in two or three aggregated PFLs.

	Samsung
	Proposal 1: Single Tx TEG ID or Rx TEG ID is applied across PRSs/SRSs in aggregated PFLs/carriers for TEG information reporting.

	DOCOMO
	Proposal 1: 
· RAN1 should discuss Tx condition for bandwidth aggregation prior to TEG association.
· If the condition with the same antenna port is required for PRS/SRS bandwidth aggregation, the single Tx TEG ID should be applied across PRSs in aggregated PFLs.
· For PRS bandwidth aggregation between PRS in two or three different PFLs, TRP Tx TEG ID is reported for one of the aggregated PRSs and the TRP Tx TEG IDs are not reported for the other aggregated PRSs.
· For SRS bandwidth aggregation between SRS in two or three different PFLs, UE Tx TEG ID is reported for one of the aggregated SRSs and the UE Tx TEG IDs are not reported for the other aggregated SRSs.

	InterDigital
	Proposal 1: For SRS bandwidth aggregation, aggregated SRS resources from a TRP across the aggregated carriers should have the same UE Tx TEG and the same TRP Rx TEG.
Proposal 2: For PRS bandwidth aggregation, aggregated PRS resources from a TRP across the aggregated PFLs should have the same TRP Tx TEG and the same UE Rx TEG.

	MTK
	Proposal 4-1: The linked PRS resources may share the same TEG ID for reporting




	Agreement in RAN1#112bis-e
Study whether single TRP Tx TEG ID or UE Rx TEG ID is applied across PRSs in aggregated PFLs for TEG information reporting, i.e. single TEG ID is reported across the aggregated PRS resources for TRP Tx TEG association reporting, or for UE Rx TEG ID reporting in the measurement reporting
Agreement in RAN1#112bis-e
Study whether single UE Tx TEG ID or TRP  Rx TEG ID is applied across SRSs in aggregated carriers for TEG information reporting, i.e. single UE Tx TEG ID is reported across the aggregated SRS resources for UE Tx TEG association reporting, or for TRP Rx TEG ID reporting in measurement reporting



Round 1
FL comments: 
Huawei and CMCC mentioned RAN4 RF already agreed that no TAE requirement will be defined for single RF chain architecture. Therefore, the TEG reporting feature should not be coupled with PRS BW aggregation. 
While some other companies think single TEG ID should be used for Tx TEG association reporting, and for Rx TEG ID reporting in the measurement reporting. 
Qualcomm thinks the linked PRS/SRS resources can be on the same or different TxTEG. So no additional constraint is needed to be agreed with regards to the Rx TEG ID used for the aggregated measurement. Also, Qualcomm thinks it should be up to RAN4 to decide what if any should be the maximum Tx timing error margin for 2 PRS/SRS resources that are linked for aggregation. 

Companies’ preferences are listed below 
For the condition of the same TEG: 
· [bookmark: OLE_LINK34]Alt. 1: Singe TEG ID should be applied across PRS resources in two or three aggregated PFLs
· Ericsson, vivo, Samsung, MTK, CATT, DOCOMO, InterDigital
· Alt. 2: Different TEGs can be applied for the aggregated PRS resources: 
· Qualcomm
· Alt. 3: No need to consider the same TEG
· Huawei, CMCC

From signaling perspective, the Rx TEG ID reporting and the Tx TEG ID reporting may need to discuss separately (it is noted that the current Rel-17 spec supports separate Tx TEG association reporting for PRS/SRS in different PFLs/carriers although the TEG related UE capability is reported per band)
[bookmark: OLE_LINK12]For Tx TEG association reporting
· Alt.1: The reported Tx TEG ID can be same or different for the aggregated PRS (SRS) resources, i.e. no additional constraint is needed in the current spec
· Qualcomm
· Alt.2: The reported Tx TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· [vivo ?]
· Alt.3: The Tx TEG ID is reported for one of aggregated resources and applicable for other aggregated resources. 
· Ericsson, CATT, DOCOMO, [Samsung?]
· Alt.4: No need to further discuss
· Huawei, CMCC
For Rx TEG ID reporting in the measurement report
· Alt.1: Single Rx TEG ID is reported for each measurement element as Rel-17.
· Alt.1-1: the Rx TEG ID is reported for the aggregated measurement, i.e. for all the linked PRS/SRS resources
· Ericsson, vivo, CATT, Samsung
· [bookmark: OLE_LINK35]Alt.1-2: No additional constraint in the current spec
· [Qualcomm?]
· Alt. 2: No need to further discuss
· Huawei, CMCC



Proposal 3-1 for down-selection
[bookmark: OLE_LINK36]For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, for Tx TEG association reporting
· Alt.1: The reported Tx TEG ID can be same or different for the aggregated PRS (SRS) resources, i.e. no additional constraint is needed in the current spec
· Alt.2: The reported Tx TEG ID should be the same for the aggregated PRS (SRS) resources, need additional constraint/condition in the current spec
· Alt.3: The Tx TEG ID is reported for one of aggregated resources and applicable for other aggregated resources. 
· Alt.4: No need to further discuss
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, for Rx TEG ID reporting in the measurement report
· Alt.1: Single Rx TEG ID is reported for the aggregated measurement, i.e. for all the linked PRS/SRS resources
· Alt. 2: No need to further discuss 

	Company
	Comments 

	vivo
	For first  proposal, the Tx TEG number(ie.,0~7) of PRS is different with Rx TEG (ie.,0~31)of UE due to the Rx TEG ID is grouped across band and Tx TEG ID is grouped per dl-prs-id. In this case, same Tx TEG ID for different PFL(ie., dl-prs-id) doen’t mean anyting. And considering the timeline of Rel-19, we can accept no need to further discuss.
[image: ]

	OPPO
	We think there is no need to dicuss that.

	Qualcomm
	For 1st topic: Alt. 1 or Alt. 4. 
For 2nd topic: Alt. 2

	Spreadtrum
	For Tx TEG association reporting, we support Alt 4.
For Rx TEG ID reporting in the measurement report, we support Alt 2.

	Xiaomi
	Support the proposal and prefer Alt 3

	Huawei, HiSilicon
	The TEG reporting can follow legacy, no need to further discuss it.

In case the same antenna port somehow results in different TEGs, it should be allowed.

	Samsung 
	Our understanding of this proposal is to use a same Tx TEG at gNB side and a same Rx TEG at the UE side across the different aggregated PFLs to ensure a same measurement result, rather than 2 or 3 different measurement results. When different Tx/Rx TEG are supported in different PFLs/carriers, the measurement results will be different in each aggregated PFLs/CCs. So we support Alt.3 for the 1st topic and Alt.1 for the 2nd topic.

	InterDigital
	For 1st topic, Alt 2
For 2nd topic, Alt 1

	Ericsson
	All3 for 1st topic, Alt 1 for 2nd topic.

	LGE
	In our view, we don’t need to touch TEG related issue.
Tx TEG: Alt 4 // Rx TEG: Art 2 

	Nokia/NSB
	We support Alt 3 and Alt 1 for the 1st and the 2nd bullet respectively.





4 Measurement Report 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 4:
· [bookmark: OLE_LINK20]For PRS bandwidth aggregation across PFLs, the PRS resource set ID(s) can be used to inform UE by LMF (or inform LMF by NG-RAN) that PRS resources from which two or three PFLs are linked. 
Proposal 5:
· Introduce an indicator to distinguish single FFT/IFFT or multiple FFT/IFFT operation in bandwidth aggregation measurement report.

	QC
	Proposal 4: For PRS bandwidth aggregation across PFLs, in a measurement report element, it should be up to UE implementation whether the single RSRP or single RSRPP is based on aggregated PRS resources across aggregated PFLs.
 Proposal 11: Up to TRP implementation whether the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers, or based on a single SRS resource. 

	CMCC
	Proposal 3: In a measurement report, for the reported single RSRP/RSRPP, support that:
· Up to UE implementation to perform the RSRPP/RSRPP measurement based on single or aggregated PRS resource(s).
Proposal 7: In a measurement report, for the reported single RSRP/RSRPP for SRS BW aggregation, support that:
· Up to gNB implementation to perform the RSRPP/RSRPP measurement based on single or aggregated SRS resource(s).


	LG
	Proposal 1: For PRS bandwidth aggregation across PFLs, the single RSRP/RSRPP in a measurement report element is based on aggregated PRS resources across aggregated PFLs. 
Proposal 2: For SRS bandwidth aggregation across carriers, the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers.  


	Nokia
	Proposal 1: If the reporting of RSRP per frequency layer is default, no need to report a joint RSRP across PFLs.
Proposal 5: If the reporting of RSRP per CC is default, no need to report a joint RSRP across CCs.

	Ericsson
	Proposal 9:
[bookmark: _Toc142658046]In NR Rel-18, support one RSRP measurement and one RSRPP measurement per path for the SRS resources across aggregated carriers in a measurement report element. 
Proposal 6:
[bookmark: _Toc142658043]In NR Rel-18, support both single RSRP and single RSRPP measurement reporting based on aggregated PRS resources across aggregated PFLs.


	ZTE
	Proposal 2: For PRS/SRS bandwidth aggregation, in a measurement report element, the single RSRP/RSRPP is based on aggregated PRS/SRS resources. 

	MTK
	Proposal 2-1: From RAN1 point of view, we may support the RSRP/RSRPP reporting based on aggregated resource/PFLs. It is up to RAN4 whether to define the corresponding requirement

	DOCOMO
	Observation 1: 
· Whether single RSRP/RSRPP is based on aggregated PRS/SRS resources across aggregated carriers or PRS/SRS resource of specific single carrier should be clarified in the specification.

	Huawei
	Proposal 4: For the measurement report of PRS bandwidth aggregation across PFLs, support that single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs.
Proposal 5: For the measurement report of SRS bandwidth aggregation across carriers, support that single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers.


	OPPO
	[bookmark: _Hlk134566293][bookmark: _Hlk127137836]Proposal 2: For PRS bandwidth aggregation, the RSRP or RSRPP measurement is based on the aggregated PRS resources.
[bookmark: _Hlk142252036]Proposal 4: For SRS bandwidth aggregation, the RSRP/RSRPP is based on aggregated SRS resources.  

	InterDigital
	Proposal 3: If requested by the LMF, single RSRP or RSRPP can be reported for the SRS resources across aggregated carriers by the gNB
Proposal 4: If indicated by the LMF, single RSRP or RSRPP is reported  for the PRS resources across aggregated carriers


	Apple
	Proposal 3: For measurement and feedback with PRS bandwidth aggregation:
· The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· For the case when the PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, the default UE behaviour is to drop positioning measurement in all aggregated PFLs in the same symbol(s). 
· To enhance the configuration and measurement for RSTD, the UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of  dl-PRS-IDs associated with a set of aggregated PLFs with each measurement between a different pair of DL PRS resources associated with the set of a set of aggregated PLFs or DL PRS resource sets associated a set of aggregated PLFs within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern may also need to be modified to accommodate the increased measurement requirements.
Proposal 10: For measurement and feedback with SRS bandwidth aggregation:
· In the measurement report, the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers.

	Spreadtrum
	Proposal 1: The single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs.
Proposal 4: The single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers.

	xiaomi
	Proposal 4: PFL aggregation indication can be supported by indicating multiple PRS resource set ID/PRS resource ID, or a link ID in positioning report to indicate the aggregated CCs/PFLs for PRS.
Proposal 5: Single RSRP measured based on one PFL with the lowest frequency is reported in a measurement report from UE.
Proposal 10: Single RSRP measured based on one carrier with the lowest frequency is reported in a measurement report from TRP.

	Ruijie network
	Proposal 2: For PRS bandwidth aggregation across PFLs, in a measurement report element, support single RSRP or single RSRPP based on single PFL.





	Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not
Agreement
For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 SRS measurement of single carrier with the necessary update
· FFS: Single RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which measurement is aggregated

Agreement
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 
· FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· The aggregated reference RSTD 
· [bookmark: OLE_LINK38]The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results

Agreement
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported
· [bookmark: OLE_LINK37]FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
· The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results




Round 1
FL comments:  
With regard to the FFS, i.e. whether the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers, companies’ views are summaries below. 
· [bookmark: OLE_LINK39]Alt.1: It is up to UE/TRP implementation whether the single RSRP or single RSRPP is based on aggregated PRS/SRS resources across aggregated PFLs/CCs
· Qualcomm, CMCC
· Alt. 2: Based on the aggregated PRS/SRS resources
· Huawei, Ericsson, LG, Apple, OPPO, MTK, InterDigital, Spreadtrum, ZTE
· Alt.3: Based on one PFL, e.g. with the lowest frequency is reported in a measurement report from UE
· Xiaomi, Ruijie network

vivo and xiaomi further suggests that the PRS resource set ID(s) can be used to inform UE by LMF (or inform LMF by NG-RAN) that PRS resources from which two or three PFLs are linked.  FL thinks it has been agreed to use PRS resource set IDs or SRS resource IDs for the aggregated measurement. The further detailed signaling design can be up to RAN2.

Also, vivo suggests to introduce an indicator to distinguish single FFT/IFFT or multiple FFT/IFFT operation in bandwidth aggregation measurement report. This has been discussed several meetings, it seemed unacceptable since RAN4 had agreed it is UE implementation issue.



[bookmark: OLE_LINK28]Proposal 4-1 for down-selection
In a measurement report element for PRS/SRS bandwidth aggregation across PFLs/carriers, the single RSRP or single RSRPP is  
· Alt.1: up to UE/TRP implementation whether the single RSRP or single RSRPP is based on the aggregated PRS/SRS resources 
· Alt.2: Based on the aggregated PRS/SRS resources
· Alt.3: Based on one of aggregated PFLs/carriers, e.g. with the lowest frequency is reported in a measurement report from UE

	Company
	Comments  

	vivo
	Alt 1

	OPPO
	Support Alt2.
The measurement results shall be aligned. If the RSTD or multi-RTT report is measured from aggegrated PRS, the corresponding RSRP shall be based on same aggregated PRS too.

	Qualcomm
	Alt. 1

	Spreadtrum
	Alt. 2.

	Xiaomi
	Suppor the proposal and prefer Alt 3

	Huawei, HiSilicon
	Support Alt. 2. Can leave it with Alt.1.

	CATT
	For 1st topic: Alt. 3. 
For 2nd topic: Alt. 1

	NTT DOCOMO
	Support Alt.2

	Samsung 
	Alt.2. Since a single RSTD or single Rx-Tx time difference is reported for the PRS/SRS resources across aggregated PFLs/CCs, it is beneficial to report a single RSRP or single RSRPP based on the aggregated PRS/SRS resources. Otherwise, it is meaningless to report the RSRP/RSRPP.

	InterDigital
	We support Alt. 2.

	Ericsson
	Support Alt 2.  Similar view as OPPO.

	LGE
	Alt 2 

	Nokia/NSB
	Alt. 1


	
5 Location request
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	Proposal 5: With regards to the signaling in the location information request message, introduce:
· A request for the maximum number of aggregated UE-Rx-Tx / RSTD measurements for different DL-PRS Resources or DL-PRS Resource Sets per TRP
· A request for reduced sample processing for aggregated measurements
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs

	Huawei
	[bookmark: OLE_LINK41]Proposal 3: For PRS/SRS bandwidth aggregation, the new ReportingGranularityfactor should also support k={-3,-4,-5,-6} in addition to {-1,-2} when the LMF requests the aggregated measurements.

	CATT
	Proposal 2:  No need to support any k value smaller than -2 for ReportingGranularityfactor.

	Nokia
	[bookmark: OLE_LINK5]Proposal 2: LMF can requests UE to report the used DL PRS resource set IDs for the aggregated measurement in a measurement report element.
Proposal 6: RAN1 supports that the LMF requests gNB to report CC IDs to indicate which CCs are used to perform the joint measurement.

	Apple
	Proposal 2: A UE should be able to indicate if it requires contiguous PRS resources for bandwidth aggregation in the case of UE-based positioning.

	ZTE
	[bookmark: OLE_LINK25][bookmark: OLE_LINK42]Proposal 3: Support LMF to request/indicate gNB which two or three carriers to be used for performing joint measurement.



	Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility


[bookmark: OLE_LINK40]RAN4 LS R1-2306369:
Agreements:
· For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
· For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
· The above reporting granularity values apply to both UE and gNB positioning measurements.
· Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.



[bookmark: OLE_LINK55]Round 1
FL comments: 
Qualcomm proposes some further enhancement in the location request information. The proposal was actually discussed in last meeting. It seemed not acceptable for companies since majority thought the common request should be used for both single-PFL and PFL-aggregation case. Lets further try. 
Nokia further suggests LMF can requests UE to report the used DL PRS resource set IDs for the aggregated measurement in a measurement report element. However, it seems already reflected by the previous agreement (A request to indicate UE which two or three PFLs to be used for performing joint measurement).
Huawei further suggests k = {-3,-4,-5,-6} for ReportingGranularityfactor, but CATT doesn’t think so. 
[bookmark: OLE_LINK56]Also, Nokia and ZTE supports to request gNB by LMF on which two or three CCs are used to perform the joint measurement for a symmetrical agreement with the previous one, i.e. a request to indicate UE which two or three PFLs to be used for performing joint measurement. 
Apple thinks a UE should be able to indicate if it requires contiguous PRS resources for bandwidth aggregation in the case of UE-based positioning. FL thinks it has been reflected in the previous agreements.


[bookmark: OLE_LINK54]Proposal 5-1
· For PRS bandwidth aggregation, with regards to the signaling in the location information request message, support:
· The new ReportingGranularityfactor should also support k={-3,-4,-5,-6} in addition to {-1,-2} when the LMF requests the aggregated measurements
· A request for the maximum number of aggregated UE-Rx-Tx / RSTD measurements for different DL-PRS Resources or DL-PRS Resource Sets per TRP
· A request for reduced sample processing for aggregated measurements
· A request for lower Rx beam sweeping factor for FR2 that is applicable for aggregated measurements
· A request for configuring the UE to measure the same aggregated DL-PRS Resources of a TRP with N different UE Rx TEGs
· For SRS bandwidth aggregation, support LMF to request/indicate gNB which two or three carriers to be used for performing joint measurement in Requested SRS Transmission Characteristics

	[bookmark: OLE_LINK57]Company
	Comments  

	vivo
	For the first sub-bullet, based on RAN4 LS,  we support {-1, -2} only in Rel-18. For other sub-bullet, we okay to common request or different request.
[bookmark: OLE_LINK52]Whether the second bullet is for SRS bandwidth aggregation, if it is, we prefer to add “for SRS bandwidth aggregation”

	OPPO
	We also do not think the extra values for k is needed

	Qualcomm
	With regards to the “k” values, we are OK RAN4 to provide their input and make the decision if more values should be added. 

We assume the last bullet is for SRS aggregation since it talks about carriers and not PFLs? We support the feature of LMF including in the “SRS Transmission Properties Request” information to enable the gNB to configure aggregated SRS. If this is what this bullet is proposing, we are generally supportive, but maybe some rewording may be useful. 

	Huawei, HiSilicon
	Support the fitst subbullet of the first bullet.
For the maining subbullets, we do not think any new request should be introduced. They can follow the legacy.

Support the second bullet. However the requested transmission requested could be easily updated with a larger bandwidth value without pointing out how many CCs there are

	CATT
	For ReportingGranularityfactor, RAN4 already made the decision to support -1, -2. If there is still a need to add other values, it should be up to RAN4 to decide.

	Ericsson
	As mentioned by CATT, RAN4 already ageed support for -1 and -2.  So, we don’t need to further discuss this issue in RAN1.  If support for other values are needed, this can be discussed in RAN4.

	LGE
	Share similar view with other company that we do not need to discuss additional k value. 

	FL
	I updated the proposal in red in the above proposal

	Nokia/NSB
	For the granulairy issue, RAN4 already made an agreement we should let them make further progress. 

We are supportive of the 2nd main bullet (proposal for SRS) and believe it is necessary.




Round 2
FL comments: 
We already supported to request gNB by LMF on which two or three CCs are used to perform the joint measurement. For a symmetrical agreement for UL, we think it is better to support the following proposal. 
Specifically, FL thinks the request signaling should be included in the Measurement Characteristics Request Indicator in NR PPa.

Proposal 5-2
· For SRS bandwidth aggregation, support LMF to request serving and neighbor gNBs which two or three carriers to be used for performing joint measurement 

	Company
	Comments  

	
	





6 Collision rule (Closed)
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 6:
· For the case when PRS in one of aggregated PFLs is dropped, the single RSTD or single UE Rx-Tx time difference for the PRS resources across aggregated PFLs cannot be achieved
· Whether the PRS resource can be measured is related to PRS priority and up to UE, and the PRS resource that are measured from part of aggregated PFLs can be seen as the lowest priority compared to other PRS resources within the set that can be aggregated.
Proposal 11:
· For positioning SRS bandwidth aggregation between SRS in two or three carriers, if the positioning SRS collides with another higher priority SRS in symbol(s)
·  The UE should drop the positioning SRS in all aggregated carriers in the symbol(s)

	Qualcomm
	Proposal 6: When the UE is requested aggregated measurements for 2 or 3 PFLs, for the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, 
· A UE may optionally perform positioning measurement based on the remaining PRS resources in other PFLs
· Note: No dedicated requirements are expected to be specified for such cases. 
Proposal 13: For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, SRS is still transmitted in other carriers in the same symbol
· Note: The UE shall not be expected to maintain phase continuity across the carriers


	Nokia
	Proposal 4: Support Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
Proposal 9: Support Alt.2: SRS is still transmitted in other carriers in the same symbol.


	OPPO
	[bookmark: OLE_LINK45]Proposal 3: It is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs.
[bookmark: _Hlk134566346]Proposal 6: Support Alt2 for the case that SRS in one of aggregated carriers is dropped due to some reason.

	Huawei
	Proposal 6: For the case when PRS in one of aggregated PFLs is dropped, drop positioning measurement on the remaining aggregated PFLs in the same symbol(s).
Proposal 9: For the case when SRS in one of aggregated carriers is dropped, SRS transmission over all other aggregated carriers in the symbol(s) is dropped for RRC_CONNECTED state as that agreed for RRC_INACTIVE state.


	CMCC
	Proposal 4: For the case when PRS in one of aggregated PFL is dropped for UEs in RRC_CONNECETD and RRC_IDLE states, support the following:
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
Proposal 8: For positioning SRS aggregation transmission in RRC_CONNECTED states, support the following:
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol.


	CATT
	Proposal 4: In the case of UL bandwidth aggregation scenarios in RRC_CONNECTED state, if the SRS resources of different PFLs/carriers are not transmitted simultaneously (e.g., if SRS in one of the aggregated carriers is dropped in a symbol), the SRS transmission in all aggregated carriers in the same symbol can be dropped (Alt. 1).

	InterDigital
	Proposal 5: Support configuration of the default frequency layer to perform measurements on after PRS bandwidth aggregation is disabled
Proposal 6: When PRS in one of aggregated PFL is dropped, adopt Alt. 2, “Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)”


	Apple
	Proposal 3: For measurement and feedback with PRS bandwidth aggregation:
· The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· For the case when the PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, the default UE ehaviou is to drop positioning measurement in all aggregated PFLs in the same symbol(s). 
· To enhance the configuration and measurement for RSTD, the UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of  dl-PRS-IDs associated with a set of aggregated PLFs with each measurement between a different pair of DL PRS resources associated with the set of a set of aggregated PLFs or DL PRS resource sets associated a set of aggregated PLFs within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern may also need to be modified to accommodate the increased measurement requirements.
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 that the SSB transmission should interrupt the DL PRS differently on each cell. 


	MTK
	Proposal 3-1: The SRS across carriers is dropped together in the symbols where the collision occurs in any carrier


	xiaomi
	Proposal 3: We slightly prefer to support alt.2, and whether the measurement results will be used for positioning is up to NW.
Proposal 12: We prefer to support alt.2 that SRS is still transmitted in other carriers in the same symbol, at least for RRC_CONNECTED state.


	Intel
	Proposal 2
· In case PRS in one of aggregated PFLs is dropped, UE continues to perform positioning measurement in the remaining PRSs in other PFLs and reports the corresponding measurements.  
Proposal 4
· If SRS in one of aggregated carriers is dropped in a symbol, SRS is still transmitted in other carriers in the same symbol.  UE may not maintain phase continuity across the remaining carriers. 


	ZTE
	[bookmark: OLE_LINK26]Proposal 4: For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning
· UE is not required to perform positioning measurement based on the remaining PRSs in other PFL(s)
Proposal 5: For SRS aggregation transmission in RRC_CONNECTED mode, when SRS transmission in one of aggregated carriers is dropped in a symbol because of collision with other signals or channels, SRS is dropped in the symbol of all aggregated carriers. 


	Samsung
	 Proposal 4: If the UE determines the presence of another higher priority SRS and/or other DL signals/channels later than the guard period before the start of the aggregated SRS transmission in RRC_CONNECTED state, the SRS should be still transmitted in other non-collide carriers in the same symbol.
Proposal 5: When SRS in one of aggregated carriers is dropped if the SRS resource instance collides with other DL signals/channels and and/or another higher priority SRS, if the remaining CCs are contiguous, the positioning measurement should be performed in a bandwidth aggregation way when the ratio between the remaining CCs and all aggregated carriers larger enough. If the remaining CCs are non-contiguous, the SRS should be transmitted in a CC with larger bandwidth when the ratio between the selected CC and all aggregated carriers is larger enough.
[bookmark: _Hlk142043633]Proposal 6: When the PRS collision with other DL signals/channels including SSB across multiple PFLs in RRC_INACTIVE state, PRS should be dropped in the symbol(s) of all aggregated PFLs.
Proposal 7: When the PRS collision with other DL signals/channels including SSB across multiple PFLs in RRC_CONNECTED state, the UE should still perform positioning measurement based on the remaining PRSs in the symbol(s) in the remaining PFLs.
Proposal 8: When PRS in one of aggregated PFLs is dropped if the PRS resource instance collides with other DL signals/channels including SSB, if the remaining PFLs are contiguous, the positioning measurement should be performed in a bandwidth aggregation way when the ratio between the remaining PFLs and all aggregated PFLs is larger enough. If the remaining PFLs are non-contiguous, the positioning measurement should be performed in a PFL with larger bandwidth when the ratio between the selected PFL and all aggregated PFLs is larger enough.


	DOCOMO
	Proposal 2: 
· Support the following alternatives:
· When PRS in one of aggregated PFL is dropped,
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· When SRS in one of aggregated carriers is dropped in a symbol in RRC_CONNECTED state,
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· 



The following agreement has been agreed in RAN1#112bis-e meeting.
	Agreement in RAN1#112bis
[bookmark: OLE_LINK43]For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· FFS the details and the difference between MG and PPW if PPW is supported
· Note: Up to RAN4 to discuss impact on requirements, if any, for such cases

Agreement in RAN1#112bis
[bookmark: OLE_LINK44]For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· FFS: The UE may not be expected to maintain phase continuity across the remaining carriers
· FFS the applicable scenario, e.g. the positioning SRS collides with another higher priority SRS or others

Agreement in RAN1#113
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.




Round 1
FL comments: 
For SRS aggregation in RRC_INACTIVE state, it has been agreed the SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs. The remaining issues are for DL PRS collision rule for both RRC_CONNECTED and RRC_INACTIVE state, and for SRS collision rule for RRC_CONNECTED state. 
Companies’ preferences are listed here where proponents of Alt.1 is for simplicity and proposals of Alt.2 is for more efficiency. 

For the case when PRS in one of aggregated PFL is dropped: 
· Alt. 1: 
· Huawei, CMCC, ZTE, Samsung(for RRC_INACTIVE)), Apple
· Alt. 2: 
· Intel, Qulacomm, Nokia, xiaomi , Samsung(for RRC_CONNECTED), DOCOMO, InterDigital
· Alt. 3: It is up to implementation
· vivo, OPPO

For positioning SRS aggregation across CCs in RRC_CONNECTED, if SRS in one of aggregated carriers is dropped in a symbol 
· Alt. 1: Huawei, CMCC, vivo, CATT, ZTE, MTK
· Alt. 2: Intel, Qulacomm, Nokia, xiaomi , Samsung, DOCOMO, OPPO

[bookmark: OLE_LINK3]InterDigital also suggests to configure a default FL for single PFL measurement after PRS bandwidth aggregation is disabled. FL thinks Rel-17 behavior will be followed if  PRS bandwidth aggregation is disabled, i.e. UE may measure different PFL in TDMed manner.



Proposal 6-1 for down-selection
· In RRC_INACTIVE state, for the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, 
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· [bookmark: OLE_LINK14]Alt. 3: It is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs
· In RRC_CONNECTED state, for the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, 
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· Alt. 3: It is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs
· In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, 
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· The UE may not be expected to maintain phase continuity across the remaining carriers
	Company
	Comments  

	vivo
	For RRC connected, the PRS is measured in MG, if one PRS is dropped due to SSB, the MG instance can only be used for SSB measurement, and then we don’t think the PRS in other carrier can be measured.  So, Alt 1 is preferred.
For other sub-bullet, we prefer to be consistent with of RRC connected.


	OPPO
	Support
Alt3
Alt3
And Alt2

	Qualcomm
	Alt. 2 or Alt. 3
Alt. 2 or Alt. 3. We prefer consistent ehaviour for RRC inactive and connected. 
Alt. 2


	Spreadtrum
	Alt. 1 
Alt. 1
Alt. 1

	Xiaomi
	For PRS in RRC_INACTIVE state: We are OK with both Alt.2 and Alt.3.

For PRS in RRC_CONNECTED state: Alt.2 or Alt.3. 

For SRS in RRC_CONNECTED state: Alt.2

In addition, even a UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS, it does not mean that the UE has to drop positioning measurement in all aggregated CCs/PFLs when UE can receive different signals in different CCs simultaneously, which, from our understanding, is necessary for a UE to support band aggregation.There is no need to discuss the solution for RRC_INACTIVE state and RRC_CONNECTED state separately.

	Huawei, HiSilicon
	INACTIVE PRS
Alt. 1 or Alt. 3. Basically it means that UE is not required to measure the remaining fractional PRS.

CONNECTED PRS
Alt.1 or Alt. 3.

CONNECTED SRS
Alt. 1.

	CATT
	Alt. 3
Alt. 3
Alt. 1

	NTT DOCOMO
	Our 1st preference is Alt. 2, but we can accept Alt. 3.
Our 1st preference is Alt. 2, but we can accept Alt. 3.
Alt. 2

	Samsung
	In RRC_INACTIVE state, the UE is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS. Considering that SRS is agreed to drop in the symbol(s) of all aggregated carriers where collision occurs in RRC_INACTIVE state, we think a same logic should be supported for PRS in RRC_INACTIVE state.

For RRC_CONNECTED state, due to higher requirements for positioning latency and lower requirements for power saving gains, we think the remaining PRSs/SRSs should be measured or transmitted in other PFL(s)/CC(s) in the same symbol. 

Besides, since phase continuity should be achieved across PFLs/carriers to enable PRS/SRS bandwidth aggregation, we have not found any reason to reverse this principle when one of aggregated PFL/carriers is dropped. Therefore, whether the remaining carriers can be aggregated for PRS/SRS transmission depends on whether they are continuous or not.

In addition, it should be notice that only the ratio between the remaining PFLs/CCs and all aggregated PFLs/carriers is larger enough, it can provide a satisfied positioning accuracy, otherwise, its meaningless to transmit the remaining PRSs/SRSs. So there may exist an limit for the remaining PRSs/SRSs measurement or transmission. 

	InterDigital
	Our preference is Alt. 2 for all topics listed in the FL proposal.

	Ericsson
	Prefer Alt 2 for all 3 topics.

	LGE
	1st and 2nd bullte: Alt 3
3rd bullet: Alt 1

	Nokia/NSB
	Support Alt 2 for all bullets.



Agreement

Agreement
· For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, it is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs.
· Note: it is up to RAN4 whether or not to define performance requirements for this case of collision with other signals

Agreement
· In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol

7 TRP ID for 38.214
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Qualcomm
	[bookmark: OLE_LINK47]Proposal 7: For PRS BW aggregation, do not preclude an assistance data construction principle in which, a TRP is associated with multiple PRS-IDs, each PRS-ID for a different PFL. 
· Such a construction principle is already possible from NR Rel-16 and was explicitly and on purpose enabled, after related discussions in RAN2. 
· Update the following TP in 38.214, by removing the sentence in the brackets. 
· When the UE is expected to perform joint measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource setss across DL PRS positioning frequency layers [associated with a dl-PRS-ID]. 
· Send an LS to RAN2 that the LPP assistance data should only allow linkage of PRS resource sets across PFLs of the same TRP. 

Proposal 8: The PRS resource sets that are aggregated should also have the same PRS repetition factor (dl-PRS-ResourceRepetitionFactor). Change the corresponding sentence as follows:
· For the linked DL PRS resource sets, the UE is expected to be configured with the same values of QCL, dl-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-NumSymbols, dl-PRS-ResourceTimeGap, dl-PRS-ResourceRepetitionFactor, dl-PRS-ResourceSymbolOffset, dl-prs-MutingBitRepetitionFactor, dl-PRS-CyclicPrefix, comb size, power per subcarrier, NR-MutingPattern, and NR-DL-PRS-SFN0-Offset, and the UE is expected to be configured with DL PRS resources that maintain uniformly spaced DL PRS RE pattern within a symbol across aggregated DL PRS positioning frequency layers.


	Nokia
	Proposal 3: LMF provides additional signalling so that the UE assume a set of higher layer parameters “dl-PRS-ID” is associated with a single TRP.




Round 1
FL comments: 
Qualcomm mentions, the specification, starting NR Rel-16, supports also the following way of constructing the assistance data, in which case, a single TRP is associated with multiple PRS-IDs, This is the reason also, we have 256 PRS-IDs as shown in the figure below (64 TRPs, each TRP having 4 PRS IDs, each one for different PFL). Qualcomm mentions this topic was heavily debated in NR Rel-16 in RAN2.  So they want to remove the condition of ‘dl-PRS-ID’ for aggregation in TS 38.214.

[bookmark: OLE_LINK48]Nokia provides another solution, i.e. LMF provides additional signaling so that the UE assume a set of higher layer parameters “dl-PRS-ID” is associated with a single TRP.

Proposal 7-1 for selection between Alt.1 and Alt.2
For PRS BW aggregation, do not preclude an assistance data construction principle in which, a TRP is associated with multiple PRS-IDs, each PRS-ID for a different PFL. 
· RAN1 understands that such a construction principle is already possible from NR Rel-16 and was explicitly and on purpose enabled, after related discussions in RAN2. 
· Send an LS to RAN2 to check RAN1’s understanding
· Alt.1: Update the following TP in 38.214, by removing the sentence in the brackets. 
· When the UE is expected to perform joint measurements for bandwidth aggregation across DL PRS positioning frequency layers, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource setss across DL PRS positioning frequency layers [associated with a dl-PRS-ID]. 
· Alt.2: LMF provides additional signaling so that the UE assumes a set of higher layer parameters “dl-PRS-ID” is associated with a single TRP


	Company
	Comments  

	vivo
	Alt1

	OPPO
	Alt1 is preferred.

	Qualcomm
	Alt. 1.

	Spreadrum
	Alt. 1.

	Xiaomi
	Prefer Alt 1 for simple

	Huawei, HiSilicon
	For Rel-16, it could be interpreted as a single TRP having multiple PRS-ID eventually allowed. However, we think that such a usage deviates from the intention of introducing PRS-ID in the first place.
The PRS-ID, which was initially referred to as an ID in RAN1 to denote a TRP due to RAN1 reclutance to define TRP ID, was introduced to uniquely identified a PRS resource using PRS resource set ID and PRS resource ID. We also have the PRS resource set ID from 0 to 7 so that up to 8 resource sets across all positioning frequency layers for a TRP can be numbered under the same PRS ID.

Now that in Rel-18, for the BW aggregation, it anyway requires the assistance data update to incorporate the new features, and using a single PRS-ID for aggregated resources belonging to a single TRP is the most straightforward way.

Otherwise, the UE measurement reporting will be complicated. Also the NRPPa specification, where the real TRP-ID is used, will also be confused.

	CATT
	Alt. 1.

	LGE
	According to the spec, constructing PRS-ID as described in the first bullet seems not precluded. However, we believe the original intention is not aligned with this construction. Moreover, it may impact legacy UE behaviour; if legacy UE implrementation does not assume such an interpretation, the UE would think there is error on configured PRS-ID. 
So we prefer more straight forward way: Alt 2.

	Ericsson
	We prefer Alt 1.

	Nokia/NSB
	We don’t think Alt 1 can address this issue. We would propose Alt 2, or we should restrict the thedl-PRS-ID should be the same for the configured PRS resource sets for the BWP aggregation. 



8 Aperiodic SRS 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 10:
· Single DCI-triggering SRS resource sets across the linked carriers can be supported without specification change.

	OPPO
	[bookmark: _Hlk134566332]Proposal 5: The gNB can use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.


	Spreadtrum
	Proposal 2: Network can configure which SRS resource sets support triggering their linked SRS resource sets for positioning simultaneously when it triggered by DCI (i.e., per SRS resource set configuration).


	QC
	[bookmark: OLE_LINK15]Proposal 12: With regards to the aperiodic SRS for positioning, support reusing the Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) with very limited specification work in RAN1:
· Make the following change in Table 7.3.1.1.2-24 of 38.212:
· SRS resource set(s) configured by SRS-PosResourceSet with an entry in aperiodicSRS-ResourceTriggerList set to 1 when triggered by DCI formats 0_1, 0_2, 1_1, and 1_2, and 0_3.


	Nokia
	Proposal 7: RAN1 supports single DCI triggering aperiodic positioning SRS resources across multiple carriers.


	Intel
	Proposal 5
· For aperiodic SRS for positioning with bandwidth aggregation:
· Support a single DCI to trigger SRS transmission in contiguous carriers simultaneously.  
· SRS resources sets across linked CCs can be triggered, based on the linkage between SRS resource sets across contiguous carriers.  
· 

	LG
	[bookmark: _Hlk141811374][bookmark: OLE_LINK1]Proposal 3: Support a single DCI scheduling positioning SRS across the linked carriers.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of positioning SRS resource(s) which has preconfigured association with SRS resources at other carrier(s), UE can transmit aperiodic positioning SRS resources across linked carriers for bandwidth aggregation.


	Apple
	Proposal 13: Cross Carrier Scheduling: Discuss whether a single trigger can start the transmission of the SRSps on the different CCs.


	ZTE
	Proposal 6: To trigger aperiodic positioning SRS transmission for bandwidth aggregation, the mechanism of multi-cell PDSCH/PUSCH scheduling with a single DCI is reused. 


	[bookmark: OLE_LINK23][bookmark: OLE_LINK22]RUIJIE
network
	Proposal 3: With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be enough.




	Agreement
[bookmark: OLE_LINK49]With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.




Round 1
FL comments: 
Several companies support to completely reuse the existing Rel-18 DCI framework for multi-cell pDSCH/PUSCH, probably with minor TP update.
However, some other companies think the Rel-17 single DCI framework can be used with RRC linkage. Since it was agreed that the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA. If we reuse the mechanism of multi-cell PDSCH/PUSCH scheduling with a single DCI, it means that UE support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state can only be coupled with the UE support of communication CA. 
Here is the summary:
· [bookmark: OLE_LINK50][bookmark: OLE_LINK19]Alt.1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.
· LG, Spreadtrum, Intel, vivo, Intel ??
· Alt.2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs
· Qualcomm,  ZTE, Nokia, OPPO, RUIJIE network


Proposal 8-1 
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support one or both of the following options:
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs

	Company
	Comments  

	vivo
	We would like to confirm majority there are any specification impact of supporting option 2, if not, we think it is straightforward to support it. But, considering the option 2 may depend on the UE feature of supporting communication CA, option 1 also can be supported for positioning SRS for bandwidth aggregation only case.

	OPPO
	We are ok to support both Option 2 and Option 1

	Qualcomm
	We prefer Option 2 which has very small (if any) specification impact. 

	Spreadtrum
	Cpmpare with Option 2, we prefer Option 1. But for Option 1, when one AP SRS resource set for positioning is triggered by the DCI, all linked SRS resource set for positioning is also triggered by this DCI. It is not flexible for network. One way is that network can configure which SRS resource sets support triggering their linked SRS resource sets for positioning simultaneously when it triggered by DCI. 
For example, SRS resource set A is configured to support triggering its linked SRS resource sets simultaneously, SRS resource set B is configured to not support triggering its linked SRS resource sets simultaneously, and SRS resource set A and SRS resource set B are configured as two linked SRS resource sets. If DCI triggers SRS resource set A, it means that SRS resource set A and its linked SRS resource set B are triggered simultaneously. If DCI triggers SRS resource set B, it means that only SRS resource set B is triggered.

	Xiaomi
	Both are OK for us

	Huawei, HiSilicon
	We prefer Option 1.

	NTT DOCOMO
	We prefer Option 2.

	LGE
	Support option 1

	Ericsson
	Prefer Option 1.




9 Power reduction 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Nokia
	Proposal 8: RAN1 supports UE to select a part of configured CCs for SRS bandwidth aggregation when the total uplink transmission power in a transmission occasion exceeds the UE maximum power.


	Huawei
	Proposal 11: For SRS for positioning transmission in multiple carriers, the power allocation for each carrier can be scaled based on the remaining power.
•	The scaling factor is represented as the proportion of the transmission power on one carrier over the total SRS transmission power across multiple carriers, where the transmission power on one carrier is calculated based on the legacy per CC power control mechanism.
•	The remaining power is the remaining amount after allocating the transmission power for other channels or signals whose priorities are higher than SRS.

Proposal 12: For both RRC_INACTIVE and RRC_CONNECTED states, the transmission linear power of each carrier among the aggregated carriers for SRS should be determined according to

where, 
·  is the linear transmission power calculated as the legacy per CC power control for SRS transmission
·  is the remaining linear power for SRS transmission  after allocating the transmission power for other channels or signals whose priorities are higher than SRS.

	Intel
	Proposal 6
· When total transmit power exceeds maximum transmit power, a transmit power scaling factor in a carrier can be calculated based on SRS transmission bandwidth in a carrier and total SRS transmission bandwidth across contiguous carriers. 


	Samsung
	Propose 2: Since the power priority of the aggregated CC is the same, a common power scaling factor should be configured for entire aggregated carriers to reduce power until the power limit is satisfied.
Propose 3: Considering that SRS bandwidth aggregation cannot improve measurement accuracy and may result in unnecessary power consumption when the transmitter power of the SRS is too low, UE may drop one or more aggregated carriers to improve the transmit power in each transmitted resource element with equal value in the aggregated CCs. 


	Apple
	Proposal 11: To enable estimation of the power across multiple aggregated carriers the following procedure may be followed: 
· select a reference CC and estimate the EPRE for the SRS in the reference CC. 
· Set the EPRE for the SRSs in the additional CC(s) and scale the  total power to ensure Pc_max is not exceeded. 
· If the EPRE after scaling is insufficient for good performance, the rules for dropping CCs may need to be supported.


	Xiaomi
	Proposal 11: The power scaling for SRS in CCi, denoted as , should be the ratio of SRS bandwidth in CCi to the total SRSs bandwidth over all CCs configured to perform BA
· , where  is the SRS bandwidth in CCi expressed in number of resource element
· 

	LG
	Proposal 4: For transmission power reduction, prioritize the bandwidth aggregated SRS across carriers than the non-aggregated SRS
· Existing rule, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, has higher priority order than prioritization rule for the bandwidth aggregated SRS.




The following agreement has been agreed in RAN1#112bis-e meeting. 
	Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal.
· FFS further details, e.g. power scaling between aggregated carriers




Round 1
FL comments: Samsung and Nokia suggest to drop one carrier for SRS transmission in power limitation case. However, it is unclear how gNB know which carrier is dropped. 
CMCC, Huawei, Intel, xiaomi and Samsung have similar views, when the total UE transmit power across multiple carriers exceeds Pc,max, the transmit power should be allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier
LG proposes to prioritize the bandwidth aggregated SRS across carriers than the non-aggregated SRS if both aggregated SRS and non-aggregated SRS is configured in the same symbol. However, based on the existing rules in TS 38.213 section 7.5, Pcell is prioritized over Scell, Cells with PUCCH is prioritized over cells without PUCCH. If the new rules are introduced, more clarification is needed how to select the new rule or the legacy rules.

Proposal 9-1
For SRS bandwidth aggregation, when the total UE transmit power across multiple carriers exceeds Pc,max, the transmit power should be allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier. 

	Company
	Comments  

	Qualcomm
	OK

	Xiaomi
	Support

	Huawei, HiSilicon
	Support.

	CATT
	OK

	Samsung 
	According to the proposal 9-1, the UE will still transmit SRS on the aggregated carriers in power limitation case, which increases the power consumption of the UE but does not improve the positioning accuracy. 
To avoid this case, drop part of carrier for SRS transmission can boost the transmission power, thus the gNB can receive SRS properly. When UE dropped part of the carriers for SRS transmission, the gNB can detect SRS by blind detection (energy detection). This behavior can be implemented at UE for SSB detection, so gNB must also have this capability.  Notice that the same issues will be occur when UE drop all the aggregated SRS when one of these SRS collide with other SRS with higher priority in RRC INACTIVE state.

	LGE
	Generally fine, but the case where another SRS that is transmitted outside of the aggregated carriers and shares transmission occasion should be considered. 

	
	


	
10 PRS/SRS aggregation link 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	[bookmark: _Hlk131694182]Proposal 3:
· For PRS bandwidth aggregation across PFLs, the same resource ID can be aggregated across the linked PRS resource sets
Proposal 7
· For SRS bandwidth aggregation across two or three carriers, the same resource ID can be aggregated across the linked SRS resource sets.
Proposal 8:
· The Positioning SRS resource set configuration can include
· Cell group information (e.g., indication of co-scheduling cells reusing the agreement in the agenda of multi-cell PUSCH/PDSCH scheduling)
· Multiple serving cell indices
· The positioning SRS resource set ID under linked cells should also be included if the SRS resource set IDs for aggregation are different.
Proposal 9:
· To discuss whether the multiple cells for bandwidth aggregation can be updated for periodic SRS
· If it is supported, the MAC CE can be used to update the association cells for periodic SRS transmission

	Ericsson
	Proposal 4
[bookmark: _Toc142658037]LMF indicates to the UE which PRS resources (i.e., on a per TRP basis and per PRS resource set basis) that can be aggregated by including an aggregation ID as part of DL PRS resource configuration
· [bookmark: _Toc142658038]PRS resources Two or more DL PRS resource sets configured with the same aggregation ID can be aggregated and coherently/jointly processed by the UE
· [bookmark: _Toc142658039]PRS resources in PRS resource sets that do not have an aggregation ID is not allowed to be aggregated

Proposal 5
[bookmark: _Toc142658040]NG-RAN node indicates to the LMF which PRS resources (i.e., on a per TRP basis and per PRS resource set basis) from which TRPs can be aggregated by including an aggregation ID as part of ‘TRP INFORMATION RESPONSE’
· [bookmark: _Toc142658041]Two or more DL PRS resource sets configured with the same aggregation ID can be aggregated and coherently/jointly processed
· [bookmark: _Toc142658042]a PRS resource set that does not have an aggregation ID is not allowed to be aggregated 


	Apple
	Proposal 9: the SRS resource sets can be linked by the creation of an SRSPosResourceSetGroup that contains the SRSPosResourceSets for each CC.


	Lenovo
	Proposal 1: Support the use of LPP Provide Assistance Data message to configure the DL-PRS resources to be aggregated for joint measurement. 

	xiaomi
	[bookmark: OLE_LINK7]Proposal 1: PRS resources with same resource ID across linked PRS resource set are linked for aggregated PRS.
Proposal 7: SRS resources with same resource ID across linked SRS resource set are linked for aggregated SRS.
Proposal 9: SRS carrier aggregation indication can be supported by enhanced LMF measurement ID to associate with multiple SRS configuration respective to different carrier, or by a link ID configured to SRS across the aggregated carriers. 
Proposal 9: SRS carrier aggregation indication can be supported by enhanced LMF measurement ID to associate with multiple SRS configuration respective to different carrier, or by a link ID configured to SRS across the aggregated carriers. 



	Agreement
For PRS bandwidth aggregation across PFLs, support
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.




	Agreement
For SRS bandwidth aggregation across two or three carriers, support
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. 




Round 1
FL comments: 
Ericsson suggests an aggregation ID in PRS resource set to indicate whether some PRS/SRS resources in the linked set are aggregated or not. The proposal seems to go for resource level linkage. FL thinks it is not aligned with the previous agreement.
Lenovo suggests use LPP assistance data message to configure the DL PRS resources for aggregation measurement. FL thinks it will be specified by RAN2, no additional agreement is needed.
vivo and xiaomi suggest that the same resource ID for link. Lets give it try. 
vivo also has some other proposals, e.g. introduce cell group information by RRC, or update aggregation link by MACCE for periodic SRS. FL thinks it may be more RAN2 discussion or need more interest.


Proposal 10-1:
For PRS/SRS bandwidth aggregation 
· PRS resources with same resource ID across linked PRS resource set are linked for aggregated PRS
· SRS resources with same resource ID across linked SRS resource set are linked for aggregated SRS
 
	Company
	Comments  

	vivo
	Support. 
In this case, the UE only needs to check whether the conditions are satisfied for SRS resource with the same ID across linked PRS resource set

	Qualcomm
	We have already another agreement on how a UE will determine which PRS resources are linked. If we agree on having the same PRS resource ID, then why was the other agreement needed? 

	Spreadtrum
	We think it is not necessary.

	Xiaomi
	Support. It is a simple mechianism.

	CATT
	Similar question as Qualcomm. 

	LGE
	It seems not necessary.

	Ericsson
	Similar comment as Qualcomm



11 PRS prioritization  
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 8: When the UE receives a request to perform aggregated measurements, 
[bookmark: OLE_LINK46][bookmark: OLE_LINK101]TRP(s) that include the same PFL combination and the same aggregated total bandwidth as the reference TRP have higher priority than the TRPs that do not include the same frequency combination. 




	Agreement
When the UE receives a request to perform aggregated measurements, 
· TRP(s) that include PRS aggregation have higher priority than the TRPs that do not include PRS aggregation
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· If a PRS resource set is linked for aggregation, then it has higher priority compared to the PRS resource set not linked for aggregation.
· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority




Round 1
FL comments: 
Huawei mentioned that, among the TRPs configured with PRS aggregation, the PRS aggregation configuration may also be different, and the measurement priority can be further specified to reduce the complexity and the delay of UE measurement. For example, when a reference TRP is configured, UE can firstly measure TRPs with the same positioning frequency layer as that for the reference TRP. Lets try the proposal.


Proposal 11-1: 
When the UE receives a request to perform aggregated measurements, 
· TRP(s) that include the same PFL combination and the same aggregated total bandwidth as the reference TRP have higher priority than the TRPs that do not include the same frequency combination. 

	Company
	Comments  

	vivo
	Even in the current specification, the priority of PFL is not defined. So, we would like to know additional benefit of defining aggregation PFL priority.  

	Qualcomm
	Not needed

	Xiaomi
	What is the condition of this priority rule? If UE can support the measurement on the all configured TRPs, it is unnecessary.

	Huawei, HiSilicon
	Reply vivo and QC, it is beneficial for the UE processing complexity. A simple example is shown:
[image: cid:image001.png@01D9D447.F8B35890]

It should be clear that this proposal is the extension of the existing priorty with respect to the reference TRP, so that the PFL combination of the reference TRP always have a higher priority.

	LGE
	Not necessary 

	Ericsson
	Not necessary.




12 Decoupled from UL CA
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 12:
· [bookmark: OLE_LINK51]If one or two additional carriers are activated for SRS bandwidth aggregation only
· [bookmark: OLE_LINK18] The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc.  may not be applied
· The sCellDeactivationTimer may be disabled for those carriers


	Ericsson
	[bookmark: _Toc142658047]Proposal 10
[bookmark: OLE_LINK17]The UE continues transmitting SRS on the UL carrier frequency configured for both SRS bandwidth aggregation and the multicarrier communication during the PRS/SRS bandwidth aggregation even if that UL carrier frequency is deactivated by gNB.





	Agreement 
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
For a carrier including positioning SRS for aggregation,
· Positioning SRS can be transmitted only when the carrier is activated
· This is also applicable for the carrier only including positioning SRS for aggregation

Agreement
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.

Agreement
For a carrier including positioning SRS for aggregation,
· Positioning SRS can be transmitted only when the carrier is activated
· This is also applicable for the carrier only including positioning SRS for aggregation





Round 1
FL comments:  
Ericsson suggests that the UE continues transmitting SRS on the UL carrier frequency configured for both SRS bandwidth aggregation and the multicarrier communication during the PRS/SRS bandwidth aggregation even if that UL carrier frequency is deactivated by gNB. FL thinks it is not aligned with the previous agreement that the positioning SRS can be transmitted only when the carrier is activated.

vivo mentions the following suggestions. FL thinks it will be up to RAN2.
· If one or two additional carriers are activated for SRS bandwidth aggregation only
·  The legacy SCell operations such as, e.g., PDCCH monitoring, PHR reporting, etc.  may not be applied
· The sCellDeactivationTimer may be disabled for those carriers

Lets see if more interest will be provided by other companies for both Ericsson and vivo’s proposals.

	Company
	Comments  

	vivo
	Based on the FL view, we prefer to send LS to RAN2 to check the issue

	Ericson
	If it is up to RAN2, these can be discussed directly in RAN2.  We see no need for sending an LS to RAN2.




13 UE capability 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Lenovo
	Proposal 2: Subject to UE capability, RAN1 to support any 2 or 3 combinations of currently supported PRB values in dl-PRS-ResourceBandwidth-r16 within the DL-PRS configuration to be used for PRS aggregation across 2 or 3 PFLs.
Proposal 3: Support maximum number of aggregated PFLs = 3 as part of UE capability signalling to support PRS bandwidth aggregation measurement.


	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. 
roposal 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. 



	Xiaomi
	Proposal 6: Define a new UE capability to report the band combination, the maximum number of carriers, the supported combination set if more than one for PRS bandwidth aggregation.
Proposal 13: Define a new UE capability to report the band combination, the maximum number of carriers, the supported combination set if more than one for SRS bandwidth aggregation.


	ZTE
	Proposal 7: Split FG 41-4-1 into 41-4-1a, 1b and 1c for RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE modes respectively, e.g. for 41-4-1a
· Report the maximum number of aggregated PFLs F. 
· The maximum aggregated bandwidth can be derived from F and the maximum bandwidth reported by legacy FG 13-1. 
· Report the PRS processing time {NAgg, TAgg} for aggregation. 
· Compared with {N, T} for single PFL, more UE processing time is needed for aggregation measurement. Hence, NAgg ≤ N or TAgg≥ T.
· Report the maximum number of DL PRS resources MAgg that UE can process in a slot for PFL aggregation
· Compared with single PFL measurement, more UE memory/complexity is needed, so less resources may be processed. Hence, MAgg ≤ M, where M is maximum number PRS resources for single PFL measurement reported by FG 13-1




The following agreement has been agreed in RAN1#112bis-e meeting.
	Agreement
Introduce new UE capability(-ies) 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 the details on the PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth, etc.
· This is applicable for DL-TDOA and Multi-RTT positioning methods




Round 1
FL comments: 
Since UE feature will be discussed in another agenda, and majority companies do not provide views in this agenda, lets wait the progress of UE feature agenda.

	Company
	Comments  

	
	




14 Others
If you think some proposals are missed in above sections, please provide your views below
	Company
	Comments  

	
	

	
	

	
	




15 Previous agreement
15.1 RAN1#112
	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 

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

Agreement
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. 
· FFS whether the link is for all TRPs or per TRP basis
· FFS whether the link is per PRS resource set basis or per PRS resource basis.

Agreement
Support joint measurement and report for the PRS resources aggregated across the PFLs for DL-TDOA and multi-RTT positioning methods
· In a measurement report element, single RSTD or single UE Rx-Tx time difference is reported for the PRS resources across aggregated PFLs
· FFS: RSRP, RSRPP
· FFS: 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

Agreement
For SRS bandwidth aggregation across two or three carriers, support enhancement of SRS configuration to indicate the SRS resources from which two or three carriers are linked 
· SRS resources are per BWP per carrier configuration
· FFS whether the link is per SRS resource set basis or per SRS resource basis.

Agreement
· 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

Agreement
From RAN1 perspective, support UE performs PRS measurement across multiple aggregated PFLs in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE state.

Agreement
Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single UL RTOA or gNB Rx-Tx time difference is reported for the SRS resources across aggregated carriers
· FFS: RSRP or RSRPP
· FFS: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement
· Support LMF to request gNB for the UL positioning measurement from aggregated SRS resources across multiple CCs

Agreement
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

Agreement
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

Agreement
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




15.2 RAN1#112bis-e
	Agreement
Study whether single TRP Tx TEG ID or UE Rx TEG ID is applied across PRSs in aggregated PFLs for TEG information reporting, i.e. single TEG ID is reported across the aggregated PRS resources for TRP Tx TEG association reporting, or for UE Rx TEG ID reporting in the measurement reporting

Agreement
For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#113
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.
· Option 3: Per TRP basis and per PRS resource basis. 
· For each TRP, support new signaling to indicate which PRS resource(s) across PFLs are linked.
· For the non-linked PRS resources, no aggregation is assumed even if the conditions are satisfied.

Conclusion 
The legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused with the assumption that the subframe timings of the intra-band contiguous carriers are the same. 
· Note: multiple PRS/SRS resources which can be used to determine the start of subframe can be from multiple intra-band continuous carriers, 
· Note: no RAN1 spec impact
· Send an LS to RAN4 to confirm RAN1’s understanding

Agreement
Draft LS to RAN4 is endorsed in R1-2304081. Final LS in R1-2304082.

Agreement
Support aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state.
· FFS the details

Agreement
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· FFS: In a measurement report element, single RSRP or single RSRPP is reported 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
· Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs
· Single RSTD reference in assistance data and measurement report is used for PRS bandwidth aggregation measurement
· FFS RSTD reference is aggregated or not

Conclusion
The details for on-demand PRS on PRS bandwidth aggregation are up to RAN2 and RAN3.

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the aggregated SRS resources are of the same SRS resource-Type.

Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal.
· FFS further details, e.g. power scaling between aggregated carriers

Agreement
Introduce new UE capability(-ies) 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 the details on the PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth, etc.
· This is applicable for DL-TDOA and Multi-RTT positioning methods
 
Agreement
Study whether single UE Tx TEG ID or TRP  Rx TEG ID is applied across SRSs in aggregated carriers for TEG information reporting, i.e. single UE Tx TEG ID is reported across the aggregated SRS resources for UE Tx TEG association reporting, or for TRP Rx TEG ID reporting in measurement reporting

Agreement
Positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED.
Positioning SRS bandwidth aggregation is supported for UEs in RRC_INACTIVE state.
· For the details, Rel-17 positioning SRS configuration for UE in RRC_INACTIVE state outside initial UL BWP can be the starting point

Agreement
From RAN1 perspective, MG-based bandwidth aggregation measurement is supported. Decide whether PPW is supported for PRS bandwidth aggregation measurement in RAN1#113 meeting.
· FFS the details for PPW if supported

Agreement
For the case when PRS in one of aggregated PFL is dropped, e.g. because of collision with SSB, select one of the following solutions for LMF based positioning
· Alt. 1: Drop positioning measurement in all aggregated PFLs in the same symbol(s)
· Alt. 2: Still perform positioning measurement based on the remaining PRSs in other PFL(s)
· FFS the details and the difference between MG and PPW if PPW is supported
· Note: Up to RAN4 to discuss impact on requirements, if any, for such cases

Agreement
[bookmark: OLE_LINK4]For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#113 meeting
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied.  
· Option 3: Per SRS resource basis. 
· Support new signaling to indicate which SRS resources across carriers are linked. 
· For the non-linked SRS resources, no aggregation is assumed even if the conditions are satisfied

Agreement
For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 SRS measurement of single carrier with the necessary update
· FFS: Single RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which measurement is aggregated

Agreement
For positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, select one of the following two options:
· Alt. 1: Stop SRS transmission in all aggregated carriers in the same symbol
· Alt. 2: SRS is still transmitted in other carriers in the same symbol
· FFS: The UE may not be expected to maintain phase continuity across the remaining carriers
· FFS the applicable scenario, e.g. the positioning SRS collides with another higher priority SRS or others

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, decide whether one or more of the following are needed for the aggregated SRS resources in RAN1#113 meeting
· The same timing advance offset or the same TAG
· The same periodicityAndOffset, and slotOffset
· The same number of SRS resource sets and/or the same number of SRS resources per set
· The configuration of same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· FFS the details, e.g. UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers, or configure a common parameter set for the aggregated carriers
· The same antenna port from RAN1 specification perspective
· Note: this is to achieve phase continuity between carriers
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
· Others if any

Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, decide whether one or more of the following are needed for the aggregated PRS resources from a TRP in RAN1#113 meeting:
· The same antenna port from RAN1 perspective
· Note: this is to achieve phase continuity between PFLs
· The same periodicity and slot offset
· The same muting pattern
· The same number of PRS resource sets and/or resources per set for a TRP 
· The same NR-DL-PRS-SFN0-Offset value
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 
· FFS: a per-symbol uniformly spaced PRS pattern across aggregated bandwidths does not preclude dropping some REs in the guardband between two PFLs
· Others if any




15.3 RAN1#113
	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective

[bookmark: OLE_LINK10]Agreement
For PRS bandwidth aggregation across PFLs, support
· Option 2: Per TRP basis and per PRS resource set basis.
· For each TRP, support new signaling to indicate which PRS resource sets across PFLs are linked.
· It is assumed that the PRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.

Agreement
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 
· FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· The aggregated reference RSTD 
· The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results

Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 

Agreement
The draft LS in R1-2306215 is endorsed. Final LS in R1-2306216.

Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility

Conclusion
For PRS bandwidth aggregation, PPW is not supported in Rel-18. 


Agreement
When the UE receives a request to perform aggregated measurements, 
· TRP(s) that include PRS aggregation have higher priority than the TRPs that do not include PRS aggregation
· If 2 or more TRPs include linked resources, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority
· If a PRS resource set is linked for aggregation, then it has higher priority compared to the PRS resource set not linked for aggregation.
· If both sets in a PFL are linked for aggregation, then their priority follows the legacy priority, i.e., sorted in the configuration according to priority

Agreement
For SRS bandwidth aggregation between SRS in two or three carriers, the following is needed for the aggregated SRS resources 
· The same periodicityAndOffset, and slotOffset
· The configuration of pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)
· The same configuration of Po and alpha. 
· Note: UE may either perform pathloss RS measurement across CCs and form a single path loss value to apply across CCs or perform pathloss RS measurement in a single CC and apply across CCs

Agreement
For SRS bandwidth aggregation across two or three carriers, support
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· It is assumed that the SRS resources across the linked SRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even if the conditions are satisfied. 

Agreement
To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information (e.g. point A, offset to carrier) of one or two additional carriers with respective SRS configurations should be provided to the UE, where the newly introduced carrier(s) and the carrier of the initial BWP should be intra-band contiguous carriers.


Working assumption 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.

Agreement
Draft LS in R1-2306213 is endorsed with the following change:
[bookmark: _Hlk135984192]ACTION: RAN1 respectfully asks RAN2 to check the feasibility of the working assumption and take the above information into account for their future workinform RAN1 of RAN2’s conclusion on the feasibility.

Final LS in R1-2306214.


Agreement
For positioning SRS aggregation transmission in RRC_INACTIVE state, reuse Rel-17 prioritization rule of SRS outside initial BWP, i.e. SRS is dropped in the symbol(s) of all aggregated carriers where collision occurs.

Agreement
For a carrier including positioning SRS for aggregation,
· Positioning SRS can be transmitted only when the carrier is activated
· This is also applicable for the carrier only including positioning SRS for aggregation

Agreement
With regard to support of aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, at least the existing Rel-17 DCI framework (i.e. use multiple DCIs schedule SRSs in multiple carriers) can be reused
· FFS: whether Rel-18 DCI framework for multi-cell PDSCH/PUSCH scheduling with a single DCI (i.e. single DCI schedules SRSs in multiple carriers) can also be reused with or without specification work in RAN1.

Agreement
For SRS bandwidth aggregation across carriers, support
· Single RSRP or RSRPP is reported
· FFS: the single RSRP/RSRPP is based on aggregated SRS resources across aggregated carriers
· The used SRS resource IDs for the aggregated measurement are shared for RSRP/RSRPP and/or timing measurement results
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