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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 some common elements in the contributions and identify some areas and positions where contributing companies are aligned from which some agreements could be derived at this meeting.
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Check points
This contribution provides the moderator summary of PRS/SRS bandwidth aggregation, subject to the following email discussion.
[112bis-e-R18-Pos-06] Email discussion on bandwidth aggregation for positioning measurements by April 26 – Chuangxin (ZTE)
· Check points: April 21, April 26

You can only provide your comments on the subsections under Round 2. 

2 PRS bandwidth aggregation
2.1 Common transmission properties
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 1: For the PRS/SRS BW aggregation, the aggregated PRS resources in multiple PFLs and the aggregated SRS resource in multiple carriers should correspond to the same antenna port.
Proposal 2: RAN1 should not discuss whether aggregated PRS are from the same TEG or not, as long as they correspond to the same antenna port.
Proposal 3: For the PRS BW aggregation, the aggregated PRS resources in multiple PFLs should have the following properties:
· The same periodicity and slot offset 
· The same muting pattern
· The same number of PRS resource sets and resources for a TRP

	OPPO
	Proposal 1: The PRS resources to be aggregated shall have the following configurations:
· Same periodicity and same slot offset
· Same muting pattern
· Same gNB Tx TEG and same UE Rx TEG
Proposal 2: The NR-DL-PRS-SFN0-Offset of one TRP in different PFLs supporting aggregating PRS resources shall be configured with same value.


	Qualcomm
	Proposal 1: For multiple PRS resources that are linked for aggregation, it is not necessary to limit having the same 
· “periodicity and slot offset”
· “muting pattern”
· “number of PRS resource sets and resources”
· “SFN0-Offset”
as long as a UE is required to report aggregated measurements only on instances of the PRS resources which are simultaneously transmitted on the same symbols of the same slot. 

Proposal 2: For PRS BW aggregation, the UE is expected to be configured with PRS resources with RE-offset configurations that maintain a per-symbol uniformonly spaced PRS pattern across aggregated bandwidths in the presence of guard tones.

Proposal 3: For the PRS resources linked for PRS aggregation purposes, 
· 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. 
· From RAN1 perspective, 2 resources linked for aggregation, can be on the same or different TxTEG.
 
Proposal 4: For the PRS resources linked for PRS aggregation purposes, no additional constraint is needed to be agreed with regards to the Rx TEG ID used for the aggregated measurement.


	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 periodicity and offset, and slot offset
· The same number of PRS resource
· The frequency gap of PRS RE between PFLs is the multiple of comb size and SCS
· How to maintain contiguous PRS pattern can be up to the implementation
· Phase/timing continuity between PFLs can be up to RAN4


	Ericsson
	Proposal 1
The gNB can indicate to LMF one gNB 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 3
For the feature of PRS bandwidth aggregation between PRSs in two or three different PFLs, the same periodicity, same slot offset, same muting pattern and NR-DL-PRS-SFN0-Offset are assumed.
Proposal 4
For the feature of PRS bandwidth aggregation between PRSs in two or three different PFLs, do not support the constraints on same number of PRS resource sets and resources for a TRP across the aggregated PFLs.

Proposal 5
For the feature of PRS bandwidth aggregation between PRSs in two or three different PFLs, the UE expects the PRS pattern across the aggregated bandwidths to be contiguous.

	Nokia
	Proposal 1: RAN1 does not support the configuration restriction on the same number of PRS resource sets and PRS resources for a TRP.
Proposal 16: RAN1 should consider introducing TEG concept across PFL to provide the same Tx TEG information on the PRS resources transmitted from different PFLs.
· Note: The same TEG ID in the different PFLs does not mean the same TEG as the timing error is affected by the frequency.


	Intel
	Proposal 2
· To enable DL PRS bandwidth aggregation, the following conditions should be satisfied
· Same periodicity and slot offset
· Same muting pattern
· Same NR-DL-PRS-SFN0-Offset
· Same number of PRS resources in a PRS resource set for a TRP


	CATT
	Proposal 1: Adopt the following modifications to the agreement made in RAN1#112:
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 The same periodicity and slot offset
· Note: This does not imply the PRS resources in PFLs have to be configured with the same periodicity and slot offset. 
· FFS The same or different muting pattern
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same or different number of PRS resource sets and resources configured in different PFLs 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


	MTK
	Proposal 3-1: The DL-PRS RE offset in each CC is up to NW configuration
 
Proposal 3-2: The starting DL-PRS in each PFL is aligned with the RB boundary so that a common point A to generate a single pseudo random sequence for multiple PFLs could be realized
 
Proposal 3-3: the reference signal sequence maps to the DL-PRS locations in each symbol, and the DL-PRS locations are derived based on the comb size as the step size and an offset as a starting frequency point. Within the guard band, the DL-PRS locations are also assumed, but the DL-PRS are not actually transmitted 


	Samsung
	Proposal 1: To maintain contiguous PRS/SRS pattern across aggregated bandwidths, the start point of the aggregated PFL/CC should be further discussed;
Proposal 5: To enable bandwidth aggregation between PRS/SRS in two or three different PFLs/CCs, a single FFT size, same periodicity and slot offset should also be satisfied.

	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 periodicity and slot offset
· The same muting pattern
· The same number of PRS resources per linked resource set for a TRP
· The same NR-DL-PRS-SFN0-Offset


	Xiaomi
	Proposal 2: Support same periodicity, slot offset, and muting pattern for PRS across the aggregated PFLs.

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


	Apple
	Proposal 1: RAN1 should take as baseline the assumptions used in RAN4 for the Rel-18 study and the agreement in RAN1 #112.
 
Proposal 2: For PRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· the same periodicity, slot offset and muting pattern.
· the same NR-DL-PRS-SFN0-Offset 
· to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones use PFLs with different RE-offset configurations
· It is not necessary to have the same number of PRS resource sets and resources for a TRP

Proposal 13: To mitigate the power imbalance the UE may indicate that it does not expect the TRP to transmit with a different TCI state across different PFL(s) when PFL aggregation is used. If this condition is not met, a mechanism to resolve the power imbalance may need to be adopted.


	Spreadtrum
	Proposal 1: 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 the same gNB Tx TEG and the same UE Rx TEG.
Proposal 2: Different PRS resources belong to the aggregated PRS resources can have different periodicity and slot offset.
Proposal 3: Different PRS resources belong to the aggregated PRS resources can have different NR-DL-PRS-SFN0-Offset.
Proposal 4: The different PRS resources number or the different PRS resources set number from different PFLs to be aggregated are transmitted by the same TRP can be supported.


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

	ETRI
	[bookmark: _Ref131675970]Proposal 2: UE measures the wideband RS only when it is feasible.

	ZTE
	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 periodicity and slot offset
· The same muting pattern
· The same number of PRS resource sets 
· The same number of PRS resources 
· The PRS resources between the aggregated PFLs are one-to-one linked




The following agreement has been agreed in RAN1#112 meeting.
	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 



Round 1
FL comments: For each FFS part in the above agreement, companies have different preference as follows. 
For the condition of TEG, it seems controversial. However, with the regard signaling in TEG association reporting and measurement result reporting, single TEG ID seems reasonable as mentioned by Ericsson and Nokia. Because UE reports TEG capability per band, and UE processes PRS measurement as a whole for the aggregated PRSs, single TEG ID reporting should be OK from FL perspective. 
For the condition of the same PRS resource sets and resources, it is controversial. Lets further discuss it.
Regarding how to maintain uniformly spaced PRS across aggregated PRSs in a OFDM symbol, it may be up to network configuration to ensure this. 
Based on the majority views, the following proposal 2.1-1 is suggested.

· The same gNB Tx TEG and the same UE Rx TEG	
· Yes: OPPO, CATT, InterDigital, Spreadtrum
· No: Huawei, ZTE, Qualcomm
· Ericcson and Nokia think condition of the same TEG here may not be needed, but the same gNB Tx TEG ID or UE Rx TEG ID is applied across PRSs in aggregated PFLs for TEG information reporting, i.e. for association reporting between gNB Tx TEG and PRS resources, or for measurement reporting, single TEG ID is reported for the aggregated PRS resources
· The same periodicity and slot offset 
· Yes: Huawei, ZTE, OPPO, vivo, Ericsson, Intel, Apple, Samsung, CMCC, xiaomi
· No: Qualcomm, CATT, Spreadtrum
· The same muting pattern
· Yes: Huawei, ZTE, OPPO, Ericsson, Intel, Apple, CMCC, xiaomi
· No: Qualcomm, CATT
· The same number of PRS resource sets for a TRP
· Yes: Huawei, ZTE, vivo, CMCC
· No: Nokia, Ericsson, Qualcomm, CATT, Apple, Spreadtrum
· The same number of PRS resources for the linked PRS resource sets for a TRP
· Yes: Huawei, ZTE, OPPO, vivo, Intel, CMCC
· No: Nokia, Ericsson, Qualcomm, CATT, Apple, Spreadtrum
· The same NR-DL-PRS-SFN0-Offset value
· Yes: OPPO, Ericsson, Intel, CATT, Apple, CMCC
· No: Qualcomm, Spreadtrum
· How to maintain contiguous PRS pattern across aggregated bandwidths even in the presence of guard tones
· Option 1: The UE is expected to be configured with PRS resources with RE-offset configurations that maintain a per-symbol uniformonly spaced PRS pattern across aggregated bandwidths in the presence of guard tones
· Qualcomm, Apple
· Option 2: Up to network configuration to ensure this, i.e. the UE is expected to be configured with PRS resources with RE-offset configurations that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in the presence of guard tones
· Ericsson, ZTE, vivo, MTK 
· Option 3: It is up to implementation, no spec impact
· ZTE
· The same antenna port from RAN1 specification perspective
· Yes: Huawei
· No: 

Proposal 2.1-1: 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 antenna port from RAN1 perspective
· The same periodicity and slot offset
· The same muting pattern
· FFS: The same number of PRS resource sets and resources for a TRP 
· The same NR-DL-PRS-SFN0-Offset 
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 
Note: 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


	Company
	Comments  

	CATT
	Okay with the proposal, although we think some restrictions are not needed, e.g., we don’t see the need to have same muting pattern for the aggregated PFLs, as long as UE only needs to aggregate the PRS resource overlapping in time. Whether to have the same muting pattern is also related to the “• FFS: The same number of PRS resource sets and resources for a TRP”. If there are different number of resources for the aggregated PFLs, different muting patterns are more likely to be configurd for the aggregated PFLs.

	vivo
	Based on the FL summary, we don’t think the same antenna port is mature enough to be directly agreed.  At least, for us, the same antenna has been agreed upon by RAN4, supporting antenna port is unclear to us.

	CMCC
	We share similar views with vivo on the same antenna port bullet, RAN4 has concluded in SI that the PRS/SRS to be aggregated are transmitted from a single Tx antenna.
We support other bullets.

	mtk
	1, same view as vivo that RAN4 has mentioned “a single TX antenna”, 

	Xiaomi
	Support, and prefer same number of PRS resource per set.

	Huawei, HiSilicon
	With regards to the same antenna port, we think it should be useful to align with the definition in TS 38.211, which is exactly what we expected for PRS/SRS BW aggregation from physical layer perspective.

An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 


Regarding the Note, we do not prefer to couple the TEG reporting feature with BW aggregation, and the Note that can be further discussed.


	Samsung 
	Agree with the proposal in general. For the antenna port, we want to clarifiy the relationship between the same antenna port and the same RF chain (i.e. the same antenna), since the same RF chain is already supported to ensure the same channel.
For the PRS pattern continuity, if a reference PFL is indicated, the configuration of RE offset for the reference PFL can be also applied to the other aggregated PFLs to maintain the pattern continuity.

	Lenovo
	Supportive of the proposal, with a slight modeification on 5th bullet: The same “NR-DL-PRS-SFN0-Offset value”. We also feel that TEG discussion in the NOTE may not be linked to this discussion and can be discussed separately.

	Spreadtrum

	We are ok with the proposal, although we think some restrictions are not needed.

	FL
	Thanks for the compromise. Based on the comments so far, the update is as follows. 

Proposal 2.1-1a: 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 antenna port from RAN1 perspective
· The same periodicity and slot offset
· The same muting pattern
· FFS: The same number of PRS resource sets and resources 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 
Note: 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


	Ericsson
	We don’t agree with deleting the note. Seems many companies propose same gNB Tx TEG and UE Rx TEG.  Regarding gNB Tx TEG, our understanding of the current spec is similar to Nokia (i.e., The same TEG ID in the different PFLs does not mean the same TEG).  So we should discuss Tx TEG concept across PFLs.  

	Intel
	We have a few comments: 
· We share similar view as other companies that for the same antenna port from RAN1 perspective, it is not clear whether we need this for PRS bandwidth aggregation. The intention of same antenna port is to estimate the channel by assuming the same channel charactersistic from one to another symbol. For BW aggregation, channel statistics from different carriers can be vastly different and thus, “same antenna port” would fundamentally contradict definition of antenna port. It is not clear whether it is necessary beyond the RAN4 decision on same Tx/Rx chain and if we can apply this concept here.
· For contiguous PRS pattern, we understand the intention, however, it is not clear to us whether any specification update is needed for this, or it could be up to gNB configuration. While this is a desirable property, it is not a necessary condition to enable bandwidth aggregation. 

	OPPO
	1st sub-bullet is not needed. PRS is 1-port RS. Why do we need to repeat the current specifidation?

	InterDigital
	We also prefer to keep the note. Aggregated PFLs should belong to the same TEG.

	Nokia/NSB
	We have a similar view with Ericsson. The TEG reporting is unclear and the current note is okay for us, and we are also okay to have a separate discussion.
We don’t think the listed bullets are necessary as we already agreed to support an indication of linkage information to inform the UE which PRS resource(s) can be aggregated to obtain a joint measurement, and network will provide proper configuration based on the previous agreement. 

	Qualcomm
	We prefer to keep the “same antenna port” bullet using the same reasoning as Huawei:An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed.  We actually already agreed on the phase coherency; RAn4 has agreed on same RF chain, etc. This means that it is the “same antenna port” from RAN1 perspective. 

With regards to the “Note”, we think more discussion is needed. We think that the “2 PRS resources being aggregated” is stronger and separate from signaling that they are in the same TEG. 


	Apple
	Fine with the updated proposal.

	FL
	
The note is made as a separate proposal for further discussion. 
For the first bullet, lets further study since many companies have concerns. 
@Intel and Nokia, the other bullets are supported by majority, hope you are fine as well to reduce the implementation complexity. 

Proposal 2.1-1a: 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:  
· FFS the same antenna port from RAN1 perspective
· The same periodicity and slot offset
· The same muting pattern
· FFS: The same number of PRS resource sets and resources 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 

Proposal 2.1-1b: 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
· Support by Ericsson, Nokia, ZTE, InterDigital
· Further study: QC, Huawei




Agreement after Round 1
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

Round 2
FL comments: Please add your companies’s name under each sub-bullet. If you have any suggestion for modification or technique concerns, please provide the details in the table. 
Proposal 2.2-1: 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 antenna port from RAN1 perspective
· Yes: Xiaomi
· Strong concern: vivo
· The same periodicity and slot offset
· Yes: Xiaomi
· Strong concern: 
· The same muting pattern
· Yes: Xiaomi
· Strong concern: 
· FFS: The same number of PRS resource sets and resources for a TRP 
· The same NR-DL-PRS-SFN0-Offset value
· Yes: Xiaomi
· Strong concern: 
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 
· Yes: Xiaomi
· Strong concern: 

	Company
	Comments  

	vivo
	For the antenna port, we would like to understand whether the following definition needs to be changed if the bullet is supported. Because the two aggregated PFLs are in the same symbol and same slot which is different from the current definition, we are not sure the channel of PFL1 can be inferred by the channel of PFL2 if we said the antenna port from different PFLs is the same. So, for us, the intention of the same antenna port is unclear.

An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 


	Xiaomi
	‘yes’ to all items above

	Huawei, HiSilicon
	Reply to vivo: this inference based on same antenna port justifies aggregation because it is more accurate when noise is present.
The same antenna port is no stranger to us. Even for a 100MHz PRS (single CC), the upper 50MHz should be the same antenna port as 50MHz because the channel (CIR) is common to both 50MHz frequency chunks.

With regards to a per-symbol uniformly spaced PRS, as commented online, we wonder what would happen in the guardband between two CCs.
Suppose that the guardband is one PRB (just an example), then the pattern in one PRB is missing, then should it still be considered as uniformly spaced pattern?

Guard band
PRB
PRB
PRB
PRB


	Nokia/NSB
	We still have concerns on listed bullet other than the same antenna port. They are up to the network configuration, and the network will provide proper configuration so that the UE could obtain the joint measurement. It should be noted that two different PFLs are not only for BW aggregation but also for positioning legacy UEs, the listed options restrict the flexibility of network configuation. Although the periodicity is different, the UE just need to measure two PRS resources when they are transamitted on the same symbols. If the network requests UE to perform PFL aggregation, the network will provide proper configurations.

	CATT
	We share the simiar view as Nokia. It could be simplar if we set a simpler rule that the UE only aggregate DL PRS resources that overlapping in the same symbols. But, we are fine to limit the same DL PRS configurations for the PFLs, since that may be a more general cases for aggregated BW positioning.

	Qualcomm
	We have stronger support in the following 2:
· The same antenna port from RAN1 perspective
· UE is expected to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths 

As a reply to Nokia, CATT:
· With regards to the periodicity, muting, yes indeed even if they are different, the UE will just perform aggregated measurements on those that are simultaneous and satisfy the constraints we have already agreed. 
· However, the RAn4 specification work will be more difficult to write up since they have to write the measurement period formulas to cover all the weird cases. 
· I guess RAN4 could decide bythemsevles to only write requirements for the case that muting, periodicity, slot offset is the same. 
Therefore, we do not feel strongly about these bullets.

However, with regards to the last bullet, it is related to UE implementation. In short, 
· We have already introduced in Rel-18 unstaggered PRS. In this case, if the FFT samples of the 2 PRS are not aligned, the UE would have to do additional processing to try to make them uniform. 
· For the case of fully-staggered PRS, online Huawei commented that, since eventually all the REs will be occupied, it doesn’t matter if in each symbol, the pattern is uniform. 
· We actually think it matters: 
· a UE may still process a subset of the symbols for power consumption purposes
· A UE may still process the symbols in “chunks” when there is high doppler; it may need to some doppler precompensation in each symbol before “plugging them into the IFFT buffer” to get the Channel Impulse response. 
· Last but not least, we agree that a typical implementation is to take all the IQ samples, descramble them, then put them in a large 8K IFFT buffer to get the CIR. However, this needs an 8K buffer. 
· A different implementation with an 4K IFFT engine is to run 2 4K IFFT with upfront decimation in frequency (one IFFT with even samples, and the other IFFT with odd samples), and then post IFFT combining with phase ramping. To do this, each symbol needs to be uniformly in frequency domain. 
[image: ]
So, in all the above, “restricting” the network implementation (i use in purpose the brackets because i don’t think we really restrict it significantly) will enable more power efficient UE implementation, better handling of high doppler scenarios and less work from UE implementation teams to support the feature. 

Based on the above, from Qualcomm side, we are strongly in favor of keeping the last bullet.

	LGE
	We have similar view with Nokia and CATT. For us, it seems like too much restriction which may degrade degree of freedom of PRS configuration for legacy UE.
Regarding same antenna port issue, we are not sure same antenna port assumption is really required. We would like to understand further what serious problem will be occurred if we does not agree on it. 

	mtk
	1, the current definition of antenna port in 211 talks about “channel”. It should be that the statistics property to be inferred

2, we are not against “antenna port”, but we are not sure whether saying that “antenna port” could directly mean phase coherence between DL-PRS resources transmission in different PFLs. Then we suggest to have a note in first subbullet to list what are the properties to be ensured. Otherwise, from existing 211, it just says “channel” to be inferred, and it is still not clear

Another example is, for a downlink RS under same antenna port transmission, if there is uplinkd transmission between the two transmission occasions (TDD), can the phase coherence be guaranteed between the two transmission occasions?

3, for QC’s example. In our view, the IFFT/FFT operation requires uniformly spaced samples. We agree that a size-N IFFT could be operated by two size-N/2 IFFT, and the phase adjustment is needed when combining together. The below figure shows a case of uniformly spaced samples of 64 subcarriers

[image: ]


When there is guard tones in between, and if the guard tones are intentionally removed, not to be treated as 0s, then the usage of two half size IFFT would distort the CIR shape. 

For the below case in which when the two PFLs are separate, the combination using two half size (32-point) IFFT would be a problem 
[image: ]

To sum up, we have concern on “same antenna port”, but we are okay to have a note to describe what can be ensure under “same antenna port”


	CMCC
	Based on the comments from Nokia/CATT, it seems that by allowing the total configuration flexibility of DL PRS resoures for BW aggregation, it will let UE determine which symbols/slots of resources I need to aggregated, which is a weird design to me. Therefore, we prefer to have same periodicity, slot offset and muting pattern.
We’re also fine with other bullets.

	Intel
	We share similar view as Vivo that same antenna port in current RAN1 spec indicates that the channel can be derived from one symbol to another, which is different from the condition to enable BW aggregation. Towards this, we do not think RAN1 specs need to capture anything and the same Tx/Rx constraint can be addressed by RAN4. Identifying these as same antenna ports would simply be wrong considering the defi-nition of APs in 38.211. 

On the last bullet, we still think it’s a good-to-have option (which is confirmed by the description from Qualcomm - thanks!) – we can discuss further on additional indica-tion and in context of UE capability, but we object to listing it as an essential pre-requisite to support PRS bandwidth aggregation

	Qualcomm
	To Intel: We could accept to remove the subbulet, if we agree a capability for this together with this proposal (UE reports as a capability that it requires such a PRS configuration in order to perform PRS aggregation). 

	Samsung 
	To solve the concern of Nokia/NSB and CATT, we would like to ask companies and the FL to further clarify the design logic of PRS bandwidth aggregation. The question is UE should measure aggregated PRS only or the aggregated PRS and the PRS with a single PFL together when PRS bandwidth aggregation is enabled. 
To Qualcomm:
· If PRS bandwidth aggregation measurement is an optional feature to enhance the measurement accuracy, that is to say, if UE need to measure PRS in a PFL and measure PRS accros the PFLs when the agreed condition is satisfied in a same MG across multiple PFLs, we believe that the measurement period in RAN4 should not be significantly modified in this case.
· If the PRS measurement is only based on the aggregated PRS resources when PRS bandwidth aggregation is enabled, there are also two ways to obtain the aggregated PRS resources, one is only relay on the agreed conditions, that is to say, the agreed condition does not restrict the flexibility of network configuration, only those resources meet the conditions can be aggregated for PRS measurement across the PFLs. Another way is that the aggregated resources have to be guaranteed by NW configuration according to the agreed condition. If this logic is supported, NW needs to configure more resources that meet the agreed conditions for PRS measurement across the PFLs.
For the last bullet, the guard tones between the intra-band contiguous carrier is calculated based on a predefined rule in RAN4, which is related to the channel raster and the SCS. And the result can be one or more sub-carrier (less than a RB) according to the rule. Worse than a PRB with a complete pattern, the uniformly spaced pattern will be broken totally between two PFLs. Therefore, based HW’s issue, we wonder whether configuration only can ensure the pattern continuity in this case.

	Huawei, HiSilicon
	Reply to MTK:

1, the current definition of antenna port in 211 talks about “channel”. It should be that the statistics property to be inferred
HS> It should not about statistics. The relation of same antenna port is like PDSCH port and the corresponding DMRS port, or is like PRS port on different symbols within a slot or cross-slot repetition within a single PRS resource. Statistics is QCL, not same antenna port.

2, we are not against “antenna port”, but we are not sure whether saying that “antenna port” could directly mean phase coherence between DL-PRS resources transmission in different PFLs. Then we suggest to have a note in first subbullet to list what are the properties to be ensured. Otherwise, from existing 211, it just says “channel” to be inferred, and it is still not clear
HS> Same antenna port means phase coherence. The channel to be inferred has been used in LTE, how can it be not clear?

Another example is, for a downlink RS under same antenna port transmission, if there is uplinkd transmission between the two transmission occasions (TDD), can the phase coherence be guaranteed between the two transmission occasions?
HS> In coverage enhancement, RAN4 discussed the condition for the UE to maintain phase continuity for the transmission of TB over multiple slots, and in the end the nominal TDW and actual TDW was introduced.

RAN1 spec captured the same antenna port as follows:
If DM-RS bundling is applied to PUSCH and/or PUCCH repetitions and/or transport-block processing over multiple slots as described in clause 6.1.7 of [6, 38.214], the UE transmission shall be such that the channel over which a symbol on the antenna port used for uplink transmission is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed if the two symbols are transmitted within the same actual time-domain window.


	OPPO
	Same antenna port means passing through the same channel. But that can not be applicable to PRSs on different PFLs.  The UE can not infer the channel of one PRS from the PRS transmiited in another PFL. They just pass through different channels.

Actually, we do not need to use “antenna port” or some other parameter to indicate they have phase coherence. As long as the LMF indicates that two PRS resources can be aggregated, that would means they have phase coherence and they are good for BW aggregation.

	FL
	It seem the concensus cannot be achieved. We can further discuss.

	Samsung
	For the last sub-bullet, considering that the uniformly spaced per-symbol should be satisfied refer to the condition to enable PRS bandwidth aggregation between PRS in two or three different PFLs, we suggest to modify the wording as following to make some progress for this proposal 
· PRS pattern across aggregated bandwidths is uniformly spaced per-symbol
Furthermore, how to maintain the uniformly spaced per-symbol can be discussed as a separate issue, which can be:

To enable PRS bandwidth aggregation between PRS in two or three different PFLs, support the following one or more options to maintain the uniformly spaced per-symbol:
· Option 1: by configuration
· Option 2: by UE determination rule

	Huawei, HiSilicon
	Reply to OPPO: Why do you think two PFLs layers pass different channels? They share the same Tx antenna/Rx antenna. Does OPPO think that the upper 50MHz and lower 50MHz within a single 100MHz experience different channels?

Just as replied to vivo: two signals having the same antenna port from RAN1 perspective, do not mean that having one signal is sufficient or “observation from one signal” can perpectly predict the channel on the other.
Two PFLs may have different CFRs due to different frequencies, but the ground-truth CIR should be the same. Adding more bandwidth increases the resolution and is robust to noise, so that the observed channel is closer to the ground-truth CIR.

	Apple
	We support keeping the last bullet. In the absence of that, then a UE capability with the last bullet should be agreed to.

For the bullets on the same periodicity, slot offset and muting pattern, we would prefer to keep them. Some questions need to be answered: (1) the question of whether 2 measurements need to be made i.e. joint and for a PFL (for the non-aggregated PFL) should be answered. We would prefer that only the joint be measured (and fed back) (2) Whether the UE has to implicitly identify the aggregated time instances or it is explicitly indicated by the network.
 



2.2 PRS configuration
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 3:
· For PRS bandwidth aggregation across PFLs, the link is per resource set per TRP
Proposal 4:
· Adding linked  PFLs and PRS resource set information under PRS resource set configuration for set level PRS bandwidth aggregation across PFLs
· linked PFL information(e.g ., PFL group information, or up two PFL indices, up two sets of frequency information (e.g.(dl-PRS-PointA, StartPRB, Bandwidth))
· linked PRS resource set ID under linked PFL


	OPPO
	Proposal 3: For PRS bandwidth aggregation across PFLs, the link is per TRP basis and per PRS resource set basis.


	CATT
	Proposal 3: Adopt the following changes to the agreement made in RAN1#112:
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.
 
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.


	Intel
	Proposal 1
· For PRS bandwidth aggregation, the linkage is per TRP basis and per PRS resource set basis.


	Qualcomm
	Proposal 5: For PRS aggregation, 
· the link on a PRS resource basis from multiple PFLs, i.e., PRS resources from multiple PFLs can be linked together for the purpose of PRS measurement aggregation. 
· The link shall be on a per TRP basis, i.e., it should be possible to configure multiple PFLs which have linked PRS resources from TRP1, but have PRS resources from TRP2


	Ericsson
	Proposal 6
For PRS bandwidth aggregation across PFLs, support linking of PRS resources from two or three aggregated PFLs on a per TRP basis. 
Proposal 7 
LMF indicates to the UE which PRS resources (i.e., on a PRS resource basis) that can be aggregated by including an aggregation ID as part of DL PRS resource configuration
· Two or more DL PRS resources configured with the same aggregation ID can be aggregated and coherently/jointly processed by the UE
· a PRS resource that does not have an aggregation ID is not allowed to be aggregated with another PRS resource 

Proposal 8
NG-RAN node indicates to the LMF which PRS resources (i.e., on a per PRS resource basis) from which TRPs can be aggregated by including an aggregation ID as part of ‘TRP INFORMATION RESPONSE’
· Two or more DL PRS resources configured with the same aggregation ID can be aggregated and coherently/jointly processed
· a PRS resource that does not have an aggregation ID is not allowed to be aggregated with another PRS resource 


	Nokia
	Proposal 4: For the enhancement of DL PRS configuration to inform UE by LMF which PFLs are linked, support the link is per TRP within the PFL and per PRS resource basis.


	CMCC
	Proposal 2: For PRS bandwidth aggregation across PFLs, support the link of two or three PFLs in a:
· Per TRP basis
· Per PRS resource set basis


	LG
	Proposal 1: Support DL PRS BWP aggregation indicator configuration per TRP basis.
· If different TRP from different PFLs shares same DL PRS BWP aggregation indicator, than UE can assume single Tx chain for PRS resources from different PFLs


	Apple
	Proposal 5: 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:
· the link is on a  per TRP basis
· the link is on a per PRS resource set basis
 
Proposal 6: create a PFL group container to link the configurations of the PFLs used in the PRS aggregation with the following structure:
· PFL_group ={PFL1, PFL2, …,PFLn}
· PFLs: PFLi  = {PRS1,…, PRSn}
· PRS Resource Set : PRSi ={PR1,…, PRn}
· Positioning Resource : PRi
· 

	Samsung
	Proposal 3: For PRS bandwidth aggregation across PFLs, support enhancement of PRS configuration to inform UE PRS resources from which two or three PFLs are linked per TRP basis and per PRS resource set basis;


	Spreadtrum
	Proposal 5: The link should be per PRS resource set basis or per PRS resource basis.


	Xiaomi
	Proposal 1: Support the link for all TRPs and per PRS resource set for aggregated PRS.

	ZTE
	Proposal 2: For PRS bandwidth aggregation across PFLs, the signaling to link the PFLs is per TRP basis.




The following agreement has been agreed in RAN1#112 meeting. 
	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.



Round 1
FL comments: For the FFS parts in the above agreement, companies have different preference as follows. For option 1, PFL level linkage is only needed for each TRP. Option 2 and Opiton 3 are more flexible. But the key issue is the motivation of the case, and why a part of PRS resources even in the same symbol(s) or the condition is satisfied across the aggregated PFLs should be individual and not linked for aggregation.  FL thinks we can further have some technique disucssions and do down-selection in this meeting.
· Option 1: Per TRP basis with PFL level indication. For each TRP, support new signaling to indicate which PFLs are aggregated. Then, it is assumed by default that all PRS resources in the same symbol(s) across the aggregated PFLs are linked if the conditions are satisfied. 
· Yes: Huawei, ZTE, LG, Lenovo, vivo, OPPO
· Option 2: Per TRP basis and per PRS resource set basis. For each TRP, support new signaling to indicate which PRS resource set(s) across PFLs are linked. Then, it is assumed by default that the PRS resources in the same symbol(s) across the linked PRS resource sets are linked. For the non-linked PRS resources, no aggregation is assumed even the conditions are satisfied.  
· Yes: vivo, Intel, OPPO, Apple, Samsung, CMCC, Spreadtrum, xiaomi (all TRPs and per resource set basis), Lenovo, Huawei, MTK, ZTE
· 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 the conditions are satisfied.
· Yes: Qualcomm, Nokia, Ericsson, CATT, Spreadtrum, ETRI

Proposal 2.2-1: For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· Option 1: Per TRP basis with PFL level indication. 
· For each TRP, support new signaling to indicate which PFLs are aggregated. Then, it is assumed by default that all PRS resources in the same symbol(s) across the aggregated PFLs are linked if the conditions are satisfied. 
· 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. Then, it is assumed by default 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 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 the conditions are satisfied.


	Company
	Comments 

	CATT
	Option 3 is preferred for flexibility.

	Vivo
	We prefer option 1 or option 2, and we think option 3 will arise additional complexity but without additional gain compared to option 2 unless the proponent can provide the applicable scenario and benefit for aggregation only with partial beam(resources)

	CMCC
	We are supportive of Option 2, which clearly indicates to the UE the aggregated DL PRS resource sets under a TRP and leave flexibility of DL PRS configurations as well.

	Mtk
	We actually prefer same resource number within a set when different PFL is configured with an own resource set. Then option 2 should be the one of our preference 

	Xiaomi
	We prefer link per PRS resource set. While for whether for all TRP or per TRP, we have concern on per TRP since in this case, whether UE report measurement results of PRS from aggregated TRPs only or from both aggregated TRPs and non-aggregated TRP? If only some of TRPs are aggregated TRPs, we are not sure about the improvements of the accuracy.

	Huawei, HiSilicon
	Option 2 for the sake of configuration overhead.

	Samsung 
	Support option 2. The link across PFLs per PRS resource set basis with some common configuration is enough for aggregated measurement than the link per PRS resource basis.

	Lenovo
	Supportive for Option 1 (preferable) and Option 2 (would it be necessary to downselect one option only ?). For Option 3 may involve some complexity in tracking all resources which need to be linked across different TRPs.

	Spreadtrum
	We prefer Option 2 or Option 3.

	ETRI
	We prefer Option 3. The legacy configuragion can be applied per resource set if new link is not indicated.

	Ericsson
	We prefer Option 3, as it gives the network more flexibility to decide which PRS resources in different PFLs are aggregated.  Note that aggregated PRS resources need to be simultaneously transmitted by the gNB.  So, requiring all PRS resources in the set to be aggregated at set leve (as proposed by Option 2) is restricted.  

	Intel
	We are generally fine with the proposal. We suggest the following update: 

Proposal 2.2-1: For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· Option 1: Per TRP basis with PFL level indication. 
· For each TRP, support new signaling to indicate which PFLs are aggregated. 
· Note :Then, it is assumed by default that all PRS resources in the same symbol(s) across the aggregated PFLs are linked if the conditions are satisfied. 
· 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. 
· Note: Then, it is assumed by default 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 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. 
· Note: For the non-linked PRS resources, no aggregation is assumed even the conditions are satisfied.
We prefer Option 2. 


	OPPO
	Option 1 is preferred. 

Option 3 introduce extra complexity with unnecessary flexibility. For each indiviaul UE, we do not which PRS would be the best for him. Then how does the system know which PRS resource shall be configured with BW aggregation?

	Nokia/NSB
	Support option 3. 
To vivo, Lenovo: In terms of the complexity, option 3 is beneficial from our point of view. It should be noted that the transmitter should guarantee phase continuity between linked PRS resources, and it is different than the transmission PRS resources that are not linked. If all PRS resources within a set is linked, the gNB should unnecessarily take care of it even if the transmitted PRSs are not used for bandwidth aggregation. We think this issue similar to the UE side.

	Qualcomm
	Option 3

	Apple
	Option 2

	FL
	From ZTE perspective, we prefer Option 1 where gNB doesn’t need to ensure the simultaneous transmission for each pair or triplet resoruces. As described in the subbullet, no link is assumed if the conditions are not satisfied. 
@Intel the sentence of ‘even the conditions are satisfied’ is kept from my view to keep the understanding clearer. 
Based on the above views, Option 2 is supported by 12 companies while each of Option 1 and 3 is supported by 6 companies. So I suggest going with Option 2. 


Proposal 2.2-1a: For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· Option 1: Per TRP basis with PFL level indication. 
· For each TRP, support new signaling to indicate which PFLs are aggregated. 
· It is assumed by default that all PRS resources in the same symbol(s) across the aggregated PFLs are linked if the conditions are satisfied. 
· 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 by default 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 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 the conditions are satisfied.





Agreement after Round 1
Agreement
For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· 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.

Round 2 (High)
FL comments: Please add your companies’s name under each option. If you have any suggestion for compromise or technique concerns, please provide the details in the table. Both two options are workable from my view, so I suggest going for majority views. 

Proposal 2.2-2: For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· 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.
· Yes: vivo, xiaomi, ZTE, Huawei, MTK, CMCC, Intel, OPPO, Samsung, CATT(2nd preference), Spreadtrum (2nd preference),
· Strong concern: QC
· 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.
· Yes: Nokia/NSB, CATT, LGE, QC, Spreadtrum, DOCOMO
· Strong concern: 

	Company
	Comments  

	vivo
	For option 3, based on the online meeting, some supporters think it allows some PRS resources that don’t need to satisfy the condition. In this case, if UE switches to another location, the aggregation may be not supported. So, for a UE, the positioning performance will be totally different during periodicity positioning.
In addition, based on the study of RAN4, we understand that performance can be guaranteed if a single RF chain and antenna are used for aggregated PFL. So for the resources of a resource set, why do we require some resources to use a single RF chain and antenna, and some not? So, could proponents provide the potential benefit of option 3?

	Xiaomi
	We prefer link per PRS resource set for signling overhead reduction and we do not see any use case for link per PRS resource

	Huawei, HiSilicon
	Per resource link will make the aggregation information at the UE more complex, and we prefer to focus on the most useful cases.

With regards to the overhead for LPP, why we do we need associated TRP for the purpose of TRP location provision?

	Nokia/NSB
	We still support option 3. 
Even if the conditions are met by the network configuration for two different resources of two different PRS resource sets of different PFLs, the intention can be to support legacy Ues using two PFLs. Based on the current proposal, even in this case, the gNB should guarantee the phase consistency if some conditions are met, which is a burden. If it is too controversial, we suggest first agreeing with a down-selection. 

	CATT
	We prefer option 3, but fine with option 2.

	Qualcomm
	Strong concern on Option 2. 

Example of problem with Option 2
· Set1  with {PRS1, PRS2}. PRS1 and PRS2 are FDMed on the same symbol (digital beam from a single TRP). These 2 beams are from the same RF chain but different beam weights.
· Set2 with {PRS3}
· Set1 and Set2 are linked 
The UE will not know whether PRS1 should be linked with PRS3 or PRS2 should be linked with PRS3. Option 2 proposal is NOT a complete solution.  

Furthermore, as we said, the spec supports up to 2 sets per TRP. 
· Imagine a TRP already has 2 sets from legacy deployment; one set is with low periodicity beams and one set with large periodicity beams. 
· This TRP wants to support the new feature. With Option 3, it can just add one more PRS resource within each set, and that’s it. 
· With option 2, it has to restructure all the assistance data, or start doing aggregation for all the beams which may not have been the intention. 

	LGE
	We have similar view with Nokia and Qualcomm.
Option 2 restricts PRS configuration flexibility, and it may lead difficulties on optimum PRS configuration when NW supports both BW aggregation capable and non-capable Ues.

	Mtk
	For option 2, if it also means all resources are linked, we support. 
The configuration becomes simpler 

	Spreadtrum
	We prefer per resource, but also fine with per resource set.

	NTT DOCOMO
	From perspective of configuration flexibility, we prefer option 3.

	CMCC
	We support Option 2.
Option 2 is a trade-off between configuration flexibility and signaling overhead.

	Intel
	We prefer Option 2. Our understanding is that this can provide good tradeoff between flexibility, ignaling OH, and implementation complexity. 

For Option 2, another condition that needs to be considered is that the same number of PRS resources in the linked PRS resource set. In this case, same Tx beam can be applied for the PRS resource in the overlapped symbols. 

To the Example from Qualcomm indicating “problem with Option 2”, the FDM-ed PRS {PRS1, PRS2} is not a typical case to begin with. Certainly, Option 3 is more flexible than Option 2 but in our view, the flexibility offered by Option 2 should be sufficient.

	Qualcomm
	To Intel: We don’t agree that FDMing digital beams in FR1 is not a likely case. Even if that was the case, then we would make an agreement that unnecessarily creates a limitation/problem that could very simply be avoided by going with Option 3. 

	Huawei, HiSilicon
	Reply to QC:

On this
The UE will not know whether PRS1 should be linked with PRS3 or PRS2 should be linked with PRS3. Option 2 proposal is NOT a complete solution.  
We do not think this deployment exist for PRS, but even if so, as we discussed in 2.1, we have the condition of the RE spacing/comb raster beween linked resource, it should be sufficient to resolve which resources are linked.

On this
Furthermore, as we said, the spec supports up to 2 sets per TRP. 
· Imagine a TRP already has 2 sets from legacy deployment; one set is with low periodicity beams and one set with large periodicity beams. 
· This TRP wants to support the new feature. With Option 3, it can just add one more PRS resource within each set, and that’s it. 
With option 2, it has to restructure all the assistance data, or start doing aggregation for all the beams which may not have been the intention.
I am not sure if you are talking about two sets on the same positioning frequency layers or different positioning frequency layers to be aggregated. It appears that you want to aggregated two resource sets with different periodicities, but this complicates RAN4 requirement.

	OPPO
	Support option 2.

Option 3 introduce extra complexity with unnecessary flexibility. For each indiviaul UE, it does not know which PRS would be the best for it. Then how does the system know which PRS resource shall be configured with BW aggregation?

	FL
	It seems we are in a deadlock. For option 2, opponents think it is too restrictive, but oppoents think Option 3 is too complicated especially for RAN4 requirement. 
Here is my suggestion to compromise. In the update, gNB can still have flexibility to configure independent resources across the linked sets, e.g. with different number of resources, whether the aggregation is enabled is still based on the conditions, e.g. in the same symbol or not. 

Proposal 2.2-2a: For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· 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. If the conditions are not satisfied for some resources, no aggregation is assumed.
· For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.
If the above compromise is not acceptable for the group, we can stick to the agreement and do down-selection online.


	Samsung 
	Support the revised proposal. Since a same Point A and start PRB is configured per PFL basis, the case mentioned by QC will not occur unless it is a comb-level multiplexing. If a comb-level multiplexing is used, the agreed condition can solve this aggregation problems.

	Vivo
	Support the revised proposal

	Nokia/NSB
	We do not support the modified proposal. We don’t think the revised proposal is modified version, as although the added part is not explicitly mentioned, it was already feasible. For example, different PRS resources can be configured with a different QCL source RS. Let me elaborate on clarification of our concern on option 2. 

Example of problem with 2: set#1 = {PRS (resource) #1, PRS #2}, set#2 = {PRS #3, PRS #4}, and two sets are linked. LMF intend PRS#1 and PRS #3 to be used to obtain the joint measurement from a UE, while PRS #2 and PRS#4 are not intended to be used for joint measurement. Each The resource of each PFL is provided to UEs which do not need joint measurement.  

As an example, let us consider a scenario where there are two sets of PRS resources (different PFLs)\: set #1 = {PRS #1, PRS #2} and set #2 = {PRS #3, PRS #4}, and the two sets are linked. LMF intends for PRS #1 and PRS #3 to be used to obtain joint measurements from a UE, while PRS #2 and PRS #4 are not intended for joint measurements, and are targeting different UEs located in a different direction than the joint measurement UE. The resources of each PFL are provided to UEs that do not require joint measurements. If the conditions are met such as the same QCL and comb-size, the gNB should transmit two PRS resources with guaranteed coherency every transmission occaions. However, it is not necessary to do so. 

	ZTE
	To Nokia, in your case in the last paragraph, for PRS#2 and PRS#4, it does not make sense that the same QCL is used for UEs in different directions. If the conditions are met for PRS#2 and #4, why cannot gNB provide the coherency between those two resources since the same RF/antenna has been used anyway. 

	Huawei, HiSilicon
	We do not think this sort of partial linking is a valid gNB configuration.
Assuming PRS#1 and PRS#2 are linked, meaning they are transmitted at the same time form the same chain, and in meantime, Nokia want to PRS#3 and PRS#4 not being linked, even if they are transmitted at the same time.

	Nokia/NSB
	To ZTE, the intention was that two UEs in similar direction receive PRS#2 and PRS#4 respectively. It is feasible scenario in our understanding, and the gNB does not need to put more effort to guarantee the coherency.




2.3 Measurement Report 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	OPPO
	Proposal 4: In DL-TDOA measurement reporting, the UE reports whether the RSTD is measured from aggregating PRS resources across different PFLs and the DL PRS RSRP is calculated from aggregated PRS resources.
Proposal 5: In multi-RTT measurement reporting, the UE reports whether the UE Rx-Tx time difference is obtained from aggregating PRS resources across different PFLs and the corresponding DL PRS RSRP is calculated from aggregated PRS resources.


	Vivo
	Proposal 5:
· For PFL aggregation for the measurement reporting and location request information, support the following.
· The location request information can include PFL aggregation request to indicate whether PFLs are requested to be aggregated for the PRS measurement
· The location reporting information can include PFL aggregation indication to indicate which PFLs are aggregated for the PRS measurement
Proposal 6:
· PFL aggregation indication can be one of the following options in a measurement report
· Option 1: association with up three PFL information(e.g., up three PFL indices, up three sets of frequency information (e.g.(dl-PRS-PointA, StartPRB, Bandwidth)
· Option 2: association with a PFL group indication.


	QC
	Proposal 6: For the reporting of measurements based on PRS aggregation 
· In addition to the legacy reporting structure, a UE is expected to include one or two tuples of {PRS resource ID, PRS resource set ID} in the report which are associated with a given RSTD or UE Rx-Tx measurement.
· This is applicable to both the first and additional RSTD, UE Rx-Tx measurements of a measurement report

Proposal 7: For PRS aggregation, use the location information request message to indicate to a UE to perform measurements across aggregated PRS resources.
· Up to the UE’s implementation, e.g., according to the QoS requirements in the location request, whether eventually the UE will perform aggregation.


	CATT
	Proposal 6: There is no need to report RSRP, RSRPP for the PRS resources across aggregated PFLs
Proposal 7: In a measurement report, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement.
Proposal 8: A UE can be indicated which DL PRS resources can be aggregated by PRS assistance data, and requested to perform joint measurement across aggregated PFLs by the use location information request message.
Proposal 9: All DL PRS measurements for CA positioning in one measurement report should have only a single RSTD reference. The network may suggest an RSTD reference per PFL to the UE. The UE may either select one of them as the RSTD reference or use other DL PRS resource(s) as the RSTD reference. 
Proposal 5: For minimizing the impact of the specification, existing Rel-16/R el-17 positioning procedures for DL PRS measurements of single PFL should be extended to the cases when the PRS measurements are obtained from multiple PFLs/multiple carriers for DL PRS bandwidth aggregation.

	Nokia
	Proposal 5: If the reporting of RSRP per frequency layer is default, no need to report a joint RSRP across PFLs.
Proposal 6: Support in a measurement report for the UE to indicate whether/which PFLs are aggregated for the PRS measurement. 
Observation 1: The UE should know that it is implicitly requested to perform BW aggregation PRS measurements when configured with linked PFLs. 


	Ericsson
	Proposal 1
The gNB can indicate to LMF one gNB 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 9
In NR Rel-18, support one RSRP measurement and one RSRPP measurement per path for the PRS resources across aggregated PFLs in a measurement report element. 
Proposal 10
In NR Rel-18, the UE can aggregate PRS resources for a PRS joint measurement according to the linking information indicated in assistance data. 
Proposal 11
In NR Rel-18, the UE in a measurement report indicates which PRS resources are aggregated (i.e., which PRS resource pairs or triplets are aggregated can be indicated in the report). 
Proposal 12
In NR Rel-18, support the same RSTD reference for the aggregated PFLs. 


	ZTE
	Proposal 3: 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 RSRP and RSRPP are reported for the PRS resources across aggregated PFLs
· In a measurement report, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· PRS assistance data with the link signaling for PFL aggregation implies that UE can perform joint measurement across aggregated PFLs


	Samsung
	Propose 6: Support UE and gNB sending to the LMF an aggregated PFLs/carriers indication associated with the measurements results to enhance the positioning accuracy.


	LG
	Proposal 2: Support PFL aggregation indication in a measurement report to indicate whether/which PFLs are aggregated for the PRS measurement
Proposal 3: Discuss the necessary information to be included in positioning measurement reports when utilizing DL PRS bandwidth aggregation


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


	Lenovo
	Proposal 1: Support the use of at Provide Assistance Data message to configure the PRS resources to be aggregated for joint measurement, while Request Location Information can be used to trigger the joint measurements. 
Proposal 4: In terms of reporting, support PFL/carrier indication for PRS/SRS measurement aggregation, respectively. 


	Apple
	Proposal 14: For measurement and feedback with PRS bandwidth aggregation:
· In the measurement report, a PFL group ID may be used to indicate the PFLs that are aggregated for measurement. The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· The location information request that includes a PFL group ID can be used to indicate that the  UE performs joint measurement across the aggregated PFLs.
· 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 PRS resource group with each measurement between a different pair of DL PRS resources associated with a PRS resource group or DL PRS resource sets associated with a PRS resource set group within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern and/or PRS Positioning Window (PPW) may also need to be modified to accommodate the increased measurement requirements.


	Spreadtrum
	Proposal 6: Single RSRP or RSRPP is reported for the PRS resources across aggregated PFLs should be supported.
Proposal 7: PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement.


	Xiaomi
	roposal 6: Consider to include multiple PRS resource set ID/PRS resource ID, or a link ID in positioning report to indicate the aggregated CCs/PFLs for PRS.


	DOCOMO
	Proposal 3: 
· Consider introducing group ID providing aggregated DL-PRS/SRS resource (set) IDs.



	Agreement in RAN1#112
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



Round 1
FL comments: For the FFS parts in the above agreement, companies have different preference as follows. The benefit of single RSRP or RSRPP is to save reporting overhead and reduce UE complexity because UE usually processes the PRSs across the PFLs as a whole including RSRP or RSRPP.
Supper majority supports PFL aggregation indication in PRS measurement report. Qualcomm clarifies that this should be applicable to both first and additional measurement. 
Regarding whether new signaling is needed in the location information request to indicate UE whether/which PFLs are aggregated for the PRS measurement, companies have different views. Some companies think the PRS assistance data can inform UE whether/which PFLs are aggregated from PRS transmission side, and it is up to UE do determine whether the aggregation measurement is needed by the current location QoS requirement. Some other companies think PRS assistance data can be broadcast which is not suitable to inform a particular UE performing joint measurement across aggregated PFLs. To be safe, FL suggests to agree the new signaling. 
One note is added in the end of the proposal to clarify the existing single PFL measurement should be used and extended to the aggregation case as CATT proposed. If the proposal 2.3-1 is agreed, only PFL aggregation indication is new compared with Rel-17 from signaling perspective.  

· Single RSRP or RSRPP is reported for the PRS resources across aggregated PFLs
· Yes: ZTE, Ericsson, OPPO, Apple, InterDigital, Spreadtrum
· No: CATT, Nokia (if the RSRP report per PFL is default)
· Support PFL aggregation indication in the PRS measurement report
· Yes: ZTE, OPPO, vivo, Qualcomm, CATT, Nokia, LG, Apple, Samsung, Lenovo, Spreadtrum, xiaomi, DOCOMO, InterDigital
· Note: the details of PFL aggregation indication may depend on the outcome of section 2.2
· No: Ericsson, Huawei, Intel
· Whether to introduce new signaling in location information request message to indicate UE to perform joint measurement across aggregated PFLs
· Yes: vivo, CATT, Apple, Lenovo, Qualcomm
· No: Nokia, Ericsson, ZTE, xiaomi
· Single RSTD reference in assistance data and measurement report
· Yes: CATT, Ericsson
· No


Proposal 2.3-1: For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods
· In a measurement report element, single RSRP or single RSRPP is reported for the PRS resources across aggregated PFLs
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· 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
· Note: the procedure of the existing Rel-16/Rel-17 DL PRS measurements of single PFL is extended to the case when the PRS measurement is obtained from the aggregated PRS resources	

	Company
	Comments  

	CATT
	Okay with the proposal, although we think there is no need to introduce ingle RSRP or single RSRPP is reported for the PRS resources across aggregated PFLs.

	Vivo
	For RSRP measurement, no additional benefits for supporting a single RSRP for the PRS resources across aggregated PFLs since it is a linear average. Moreover, considering the WID Scope, we propose the RSRP can be removed in the first bullet.
For the fourth bullet, Rel-16/Rel-17 DL PRS measurements in the different PFLs also can use a single RSTD reference. That means no PFL-specific reference in Rel-16/Rel-17.  So, whether the bullet means the RSTD reference for PRS bandwidth aggregation measurement should be different from the Rel-16/Rel-17 reference and come from an aggregated resource.
Lastly, we would like to confirm the motivation of the note. 
FL: 
If the first bullet is not agreed, two or three RSRP/RSRPP will be reported together with single RSTD measurement report. This cause reporting waste since UE operates the two/three PFL as a whole. 
For the fourth bullet, the motivation is to share single RSTD reference for the aggregated PFLs. 
Based on the note, the current single PFL measurement will be reused with some necessary update, e.g. with a new PFL aggregation indication as the second bullet.

	CMCC
	Support.

	Mtk
	1, RSRP or RSRPP could be optionally reported within timig based measurement
2, not clear for the note
FL: see the reply to vivo, I think the wording of the note can be updated.

	Xiaomi
	For the first bullet, there is a note listed below in WID, so we think single RSRP or single RSRPP is out of scopde.
· “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).”
For the second bullet, we want to clarify that “in a measurement report element” means “for each RSTD or UE Rx-Tx time difference”?

For the third bullet, we prefer not to support it since it can be indicated by PRS configuration.
FL: My view is that, the RSRP/RSRPP is in the scope as long as the discussion is only for TDOA or Multi-RTT.  
For the third bullet, lets hear more views.

	Huawei, HiSilicon
	The proposal is a mixture of multiple aspects including measurement report, measurement request, and assistance data. 

For the first bullet, we want to jointly discuss DL/UL with regards to extension of measurement to power domain. In fact, if we agree single RSRP/RSRPP across multiple PRS resources, we should also extend the report of AoA/ZoA measurement.

For the second bullet, it is not clear to us why it is called PFL aggregation indication, and how it can be used to indicate which PFLs are aggregated. It is becoming more confusing if we combine the third bullet, because if LMF has explicit requests, why would UE additionally report anything regarding the aggregated PFLs, unless we want to design a mechanism that UE may not follow LMF requests.
FL: My view is that, the RSRP/RSRPP is in the scope as long as the discussion is only for TDOA or Multi-RTT.  
For the second bullet, it is supported by super majority. It provides more flexibility to UE, e.g. UE can fall back to power saving mode with single PFL measurement or single PFL measurement is still reported if one of PFLs is dropped. 

	NTT DOCOMO
	Regarding third bullet, we think it means whether/which PFLs are aggregated is up to UE. Is our understanding correct?
FL: if the second bullet is agreed as well, that is true. 

	Samsung 
	Although RSRP and RSRPP is supported to report along with timing-based measurement results in a single PFL in Rel 17 to improve the positioning accuracy, how to achieve it is based on implementation. For PRS measurement across PFLs, as vivo mentioned, the benefits to report a single RSRP or single RSRPP is not clear. Therefore, we suggest to remove the first bullet.
FL: if it is removed, we may support two/three RSRP for the aggregated PFLs.

	Lenovo
	Supportive of proposal, Sympathetic to aggregated RSRP/RSRPP reporting although not strictly unders WID scope. From LMF perspective it would be beneficial to understand which PFLs were eventually aggregated for performing the aggregated via PFL indications.

	FL
	Based on the above comments, the following update is suggested:

Proposal 2.3-1a: For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· In a measurement report element, single RSRP or single RSRPP is reported for the PRS resources across aggregated PFLs
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· FFS: 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
· Note: the procedure of the existing Rel-16/Rel-17 DL PRS measurements of single PFL is extended to the case when the PRS measurement is obtained from the aggregated PRS resources	



	Ericsson
	On the second bullet, we share the concern expressed by HW.  If the UE has capability to perform PRS aggregation, and is indicated by the network to aggregate PRS resources, why do we need indication by UE whether it follows PRS aggregation or not? So, we don’t support the 2nd bullet.

	Intel
	For the second bullet, we share similar view as HW and Ericcson. If the UE is configured with BW aggregation, it is not clear why UE does not follow the configuration? 

	OPPO
	Generally we are ok the proposal.
Re 2nd bullet:  the UE shall be able to report whether one particular measurement is obtained from BW aggregation since even UE has the capability, in some situation, the UE might not be able to conduct BW aggregation for example, the PRS in one PFL might have very poor signal quality.

	InterDigital
	We support the latest proposal from the FL.

	Nokia/NSB
	For the first bullet, we should clearly mention if the RSRP/RSRPP is for joint measurement or not. In the modified FL proposal, it looks like the UE selects one RSRP from multiple RSRP measurements from the multiple PRS resources rather than reporting RSRP for the PRS resources used for joint measurement. The power measurement would be useful even for TDOA and Multi-RTT, so we should decide to either report legacy RSRP/RSRP or joint RSRP/RSRP. For the progress, we will not be negative about supporting joint measurement. 

The second bullet should be necessary from our point view. For this issue, our understanding is that the LMF may be able to request the UE to obtain a joint measurement from multiple PFLs, but it cannot enforce the UE to get the joint measurement for all of the provided PFLs. For example, the UE may be requested to perform joint measurement for PRS resources across three PFLs, but the UE can still select two of them to obtain joint measurements. The UE needs to report which PFLs are used for BW aggregation to the LMF. We think it is similar to overall principle of LMF configuration. Even if the UE is configured with PRSs for 64 TRPs, the UE is not mandated to measure all of them. 

	Qualcomm
	We think the reporting from the UE is needed whether the measurement was eventually aggregated or not.

We also think that a request is needed in the location request. The fact that something is signaled in the Assitance data, it doesn’t mean that the UE will actually go and measure in an aggregated fashion. 

	Apple
	For the first bullet, as mentioned by a few companies, the single RSRP/RSRPP should be explicity defined as joint. We are supportive of the proposal.

	FL
	@Nokia and all, lets further check the updated first bullet as several companies have concern. Not sure who prefer more than one RSRP/RSRPP.

The second bullet is supported by 14 companies while 3 companies have concern. As Nokia and OPPO mentioned, this is similar to overall principle of LMF configuration. The UE might not be able to conduct BW aggregation for example, the PRS in one PFL might have very poor signal quality even LMF triggers the feature. 

The third bullet is supported by 5 companies while 4 companies had concern. Lets further discuss. 


Proposal 2.3-1b: For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· In a measurement report element, single RSRP or single RSRPP is reported 
· FFS whether the RSRP/RSRPP is for joint across the aggregated PFLs or for one of aggregated PFL
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· FFS: 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
· Note: the procedure of the existing Rel-16/Rel-17 DL PRS measurements of single PFL is extended to the case when the PRS measurement is obtained from the aggregated PRS resources	




Round 2 (High)
FL comments: Please also show if you can compromise for the FFS part or  have strong concern in the table. 

Proposal 2.3-2: For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
· In a measurement report element, single RSRP or single RSRPP is reported 
· FFS whether the RSRP/RSRPP is for joint across the aggregated PFLs or for one of aggregated PFL
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement
· FFS: 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

	Company
	Comments  

	Xiaomi
	As we commented in round 1, RSRP/RSRPP for joint across the aggregated PFL in the 1st FFS is out of scope which only covers timing related measurements.  
In addition, it is better to update “in a measurement report element” to “for each RSTD or UE Rx-Tx time difference”.

	Huawei, HiSilicon
	We prefer to discuss RSRP/RSRPP with AoA together. Our understanding is that RSRP/RSRPP and AoA measurement can be both supported without changing the ASN.1 format, while further restricting the measurement to a single CC/PFL actually result in additional specification work, which is not necessary. We do not support defining only RSRP/RSRPP, but no consider AoA.

	Nokia/NSB
	We are generally okay, but we prefer to have the third bullet as it is necessary. 
In our understanding, the assistance data may provide the necessary configurations for measurement and reporting for PFL aggregation. However, we are expecting that this measurement reporting field may be added to the current signal measurement report of TDOA and Multi-RTT, so it might be an optional parameter (the reporting may be optional). Thus, if the UE is not requested to perform joint measurement, the UE may try not to perform the PFL aggregation as it demands more processing power.

	CATT
	For the RSRP/RSRPP, we prefer one for each aggregated PFL, as Rel-16/17. 
We are fine to include an indicator in location information request message.
For RSTD reference, we support Single RSTD reference. We are fine to have “aggregated” RSTD reference, assume it means the linked DL PRS resources in the assistance data or reporting.

	Qualcomm 
	We are generally supportive, but with regards to the 2nd subbullet, shouldn’t it be more general: 
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement is aggregated

Since it is related to section 2.2, on whether the aggregation linkage is in the PFL or set or resource domain. 

	LGE
	We are fine with the proposal, but prefer to remove “FFS” on the third bullet. Signaling that indicates UE whether to perform joint measurement across aggregated PFLs will be useful at least from UE power saving perspective. 

	Samsung 
	Agree with Xiaomi and Huawei that RSRP/RSRPP is out of scope since only timing related measurements can be enhanced by bandwidth aggregation. If bandwidth aggregation can be applied to angle based measurements (at least DL AOD), RSRP/RSRPP should be reported in that case.

	OPPO
	We do not agree RSRP/RSRPP is out of scope. RSRP/RSRPP measurement is reported in RSTD reporting and multi-RTT reporting.  If we do not support RSRP/RSRPP here, the positioning reporting is not complete.

	FL
	The following update is suggested based on the discussion above:

Proposal 2.3-2a: For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use 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 
· FFS whether the RSRP/RSRPP is for joint across the aggregated PFLs or for one of aggregated PFL
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement is aggregated
· FFS: 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


	Nokia/NSB
	We are generally okay with a minor clarification. In the main bullet, for “the existing Rel-16/17 DL PRS measurement of single PFL”, we think the intention may be the IE of measurement report (e.g., NR-DL-TDOA-SignalMeasurementInformation). If it is the intention, we are okay.

	CATT
	We are okay with the modified version. Simialar comment as Nokia. We assume “the existing Rel-16/Rel-17 DL PRS measurement” means “the existing Rel-16/Rel-17 DL PRS measurement” IE since the subbullets say “report element”.

	FL
	The following update is suggested based on the discussion above:

Proposal 2.3-2b: For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use IE of 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 
· FFS whether the RSRP/RSRPP is for joint across the aggregated PFLs or for one of aggregated PFL
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement is aggregated
· FFS: 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


	Apple
	For the first FFS, is the intention (a) single RSRP/RSRPP is reported but can be for either joint or one of the aggreted PFLs or (b) can be a single RSRP/RSRPP or multiple RSRPs/RSRPPs with one per aggregated PFL ?

	FL
	@Apple The intention is to agree single joint RSRP/RSRPP, but seems not acceptable for some companies. Opponents may share their views next meeting, e.g. report multiple RSRPs or one of the aggregated PFLs. 





2.4 MG and PPW
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 11:
· MG-based bandwidth aggregation measurement is supported. 
Proposal 12:
· PPW-based bandwidth aggregation measurement can be dropped in Rel-18

	Nokia
	Proposal 9: RAN1 should specify solutions to support PRS bandwidth aggregation for both within the MG configuration and outside the MG. 


	CATT
	Proposal 4: UE is expected to measure the DL PRS resources in multiple PFLs simultaneously during a configured measurement gap. 
· The measurement gap can be preconfigured. 
· The UE may request the activation or deactivation of a measurement gap as specified in Rel-17.


	Samsung
	Proposal 12: Suggest to clarify whether only measurement gaps are supported to measure PRS when bandwidth aggregation is enabled, or PRS processing window is also supported.

	CMCC
	Proposal 3: RAN1 should clarify whether PPW-based aggregated DL PRS measurement is supported.
Proposal 4: MG-based aggregated DL PRS measurement should be treated as 1st priority.


	InterDigital
	Proposal 1: Support both PRS processing window and measurement gap based measurement processing for bandwidth aggregation 


	Apple
	Proposal 14: For measurement and feedback with PRS bandwidth aggregation:
· In the measurement report, a PFL group ID may be used to indicate the PFLs that are aggregated for measurement. The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· The location information request that includes a PFL group ID can be used to indicate that the  UE performs joint measurement across the aggregated PFLs.
· 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 PRS resource group with each measurement between a different pair of DL PRS resources associated with a PRS resource group or DL PRS resource sets associated with a PRS resource set group within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern and/or PRS Positioning Window (PPW) may also need to be modified to accommodate the increased measurement requirements.

	Spreadtrum
	Proposal 8: Only measurement gap based measurement for PRS bandwidth aggregation should be considered.


	Xiaomi
	Proposal 3: Consider to measure PRS across all aggregated CCs/PFLs in one time instance of measurement gap/PPW.
Proposal 4: To enhance MAC CE for activation of a common PRS processing window ID for all aggregated CCs/PFLs.

	ZTE
	Proposal 4: Both MG and PPW are supported for PRS bandwidth aggregation measurement
· A shared MG or PPW is used for the aggregated PFLs. 

Proposal 5: When UE is configured with BW aggregated PRS via LPP assistance data and PPW(s) is configured by gNB, the following options should be determined
· Option 1: It is only allowed that a shared PPW is configured/activated for PRS BW aggregation measurement
· Option 2: Either a shared PPW for PRS BW aggregation measurement or non-shared PPW(s) for single PFL measurement can be configured/activated 

Proposal 6: When UE is configured with BW aggregated PRS via LPP assistance data and a shared PPW is activated, the following options should be determined
· Option 1: UE always measures the RSTD or UE Rx-Tx time difference based on the aggregated PFL in the shared PPW
· Option 2: UE has flexibility to measure RSTD or UE Rx-Tx time difference based on either single PFL or aggregated PFL in the shared PPW





Round 1
FL comments: Some companies think the scope of the WID is unclear. FL thinks PPW is in the scope from RAN1 perspective. So it is up to RAN1 for further determination. 
It is common understanding that MG should be supported. The only question is to further support PPW for PRS aggregation measurement. Some companies think the gap between active BWPs may be too large to guarantee the performance, but some other companies think it can be use at least for the active BWPs with wideband bandwidth configuration, and it is up to network configuration anyway. 
· Support PPW:
· Yes: Nokia, ZTE, InterDigital, xiaomi, Qualcomm
· Low priority: vivo, Spreadtrum, OPPO, CMCC, Ericsson, Intel, Apple
· Not support: MTK


Proposal 2.4-1: From RAN1 perspective, PPW is supported for PRS bandwidth aggregation measurement
· FFS the details

	Company
	Comments  

	vivo
	For us, the issue is low priority since no requirement will be defined in RAN4.

	CMCC
	If majority views are supportive of PPW-based PRS BW aggregation, we can live with it. We only have 2 meetings left before the RAN1 completes Rel-18, but if PPW-based PRS BW aggregation is introduced, more specification workload is expected as PPW is (pre-)configured per BWP and (de)activated one per PFL by MAC-CE. The configuration, (de)activation of PPW and corresponding UE behaviours need to be enhanced accordingly to enable such feature, and the workload should be taken into consideration when we discuss this proposal.

	Mtk
	Don’t support PPW

	Xiaomi
	Support the proposal since PPW can be used to reduce latency.

	Lenovo
	May be considered low priority for now

	Spreadtrum
	Low priority

	Ericsson
	CMCC makes a valid point.  Since we only have until August meeting to complete Rel-18 positioning, we are not sure we can complete PRS BW aggregation with PPW in time.  So, we can consider PRS BW aggregation with PPW as low priority for this release.

	Intel
	We do not support this proposal. We think PPW can be deprortized for PRS bandwidth aggregation. 

	OPPO
	It is low priority considering limited remaining time.

	InterDigital
	We support the proposal

	Nokia/NSB
	The PPW feature is introduced in Rel-17, and now if we preclude it as out of the scope, it does not make sense to us. If majority wants to consider this issue as low priority, we can leave with it as long as it is in the scope. However, from the Rel-17, the network can transmit the PRS and data scheduling without a long latency as MG configuration is not necessary. We need to consider that the network is not mandated to always provide MG for positioning. If the network considers data communications more critical, the network may try to keep the UE is ready to receive data, as it still supports positioning functionality. 

	Qualcomm 
	We support the feature to be added. 

	Apple
	Can be supported with low priority.

	FL
	Based on the views, 5 companies support while 7 companies prefer lowe priority. The proposal is updated as follows:

Proposal 2.4-1a: From RAN1 perspective, PPW is supported for PRS bandwidth aggregation measurement as second priority
· FFS the details



Round 2 (Medium)
Proposal 2.4-2: From RAN1 perspective, MG-based bandwidth aggregation measurement is supported as the first priority, and PPW is supported for PRS bandwidth aggregation measurement as second priority.
· FFS the details for PPW

	Company
	Comments  

	vivo
	We share the same view as CMCC. In addition, if PPW is supported, we would like to confirm the relationship with communication CA first. If it is decoupled with communication CA, we prefer not to discuss this issue considering the controversial discussion in UL

	Xiaomi
	We would like to clarify the meaning of “as second priority”. Does it mean PPW will be supported if time allowed?

	Huawei, HiSilicon
	Reply to vivo: In general, why is it related decouling with communication CA? For PRS measurement capability, it should be decoupled with communication, because gNB does not know the UE PRS BW capability, and LMF does not know the UE CA capability or CA configuration.

	Nokia/NSB
	If it is the best compromise, we can leave with it. 

	CATT
	Okay

	Qualcomm
	We don’t agree as a principle to have first/second priority at this stage. We are OK to go with majority view. If majority thinks it is low priority, lets not specify it. 

	LGE
	Our preference is to consider MG based BW aggregation only. But we are ok with further discuss whether PPW based solution is supported or not. 
BTW, I wonder what is the exact meaning of “supported as second priority”. Is that means PPW will be supported with minimum spec work? Or we will discuss further whether to support it?

	Mtk
	“second priority” means low priority from our view

	Spreadtrum 
	Fine with the proposal.

	NTT DOCOMO
	Support, but we slightly prefer to change second priority to low priority.

	CMCC
	Support.

	Intel
	It is not clear to us how partitioning of first and second priority would work. Given the limited TU to finish Rel-18 WI, realistically it is equivalent to only support MG for PRS BW aggregation. 

	Samsung 
	Agree. In our understanding, decouling with communication CA doesn’t mean that PRS with bandwidth aggregation and other signals are transmitted separately, it refers to when PRS aggregates across PFLs, other signals may not necessarily aggregated in the same time. Therefore, PPW can be supported when the time is allowed in Rel-18.

	Apple
	Support




2.5 On-demand PRS
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 4: The details of LMF-initiated/UE-initiated on-demand PRS request and preconfigured on-demand PRS across PFLs for PRS bandwidth aggregations is up to RAN2. 


	Vivo
	Proposal 8:
· From RAN1 perspective, for LMF-initiated request of on-demand DL PRS,  the following group of on-demand DL PRS parameters is defined and signaled for bandwidth aggregation case
per set of positioning frequency layer per FR 
· Number of DL PRS frequency layers
· DL PRS Periodicity
· DL PRS Resource Bandwidth
· DL PRS Resource Repetition Factor
· Number of DL PRS Resource Symbols per DL PRS Resource
· DL-PRS CombSizeN
per set of positioning frequency layer per UE
· Start/end time of DL PRS transmission
· Two options for indication of DL PRS QCL-Info, either
Option 1: per resource set per set of positioning frequency layer per FR
· UE recommends a list of QCL sources
Option 2: per resource set per set of positioning frequency layer per FR
· UE requests to provide the QCL information in the assistance data

Proposal 9
· From RAN1 perspective, for UE-initiated request of on-demand DL PRS,  the following group of on-demand DL PRS parameters is defined and ayer pe for band aggregation case
per set of positioning frequency ayer per FR 
· Number of DL PRS frequency layers
· DL PRS Periodicity
· DL PRS Resource Bandwidth
· DL PRS Resource Repetition Factor
· Number of DL PRS Resource Symbols per DL PRS Resource
· DL-PRS CombSizeN
· Two options for indication of DL PRS QCL-Info, either
Option 1: per resource set per set of positioning frequency layer per FR
· UE recommends a list of QCL sources
Option 2: per resource set pper set of positioning frequency layer per FR
· UE requests to provide the QCL information in the assistance data
either per resource set per set of positioning frequency layer or per UE
· Start/end time of DL PRS transmission
either per resource, or per resource set, or per UE
· ON/OFF indicator (for LMF initiated request only)
Proposal 10:
· From RAN1 perspective, preconfigured on-demand PRS across PFLs for PRS bandwidth aggregations through
· Extent nr-dl-prs-configuration-id to associate a set of possible DL-PRS configurations for bandwidth aggregation PFLs may include
· Larger Bandwidth per aggregation PFLs
·  Combsize N per aggregation PFLs
· Periodicity, RepetitionFactor, NumSymbols, ReOffset, QCL-Info Per set


	Qualcomm
	Proposal 8: For both LMF-initiated and UE-initiated on-demand PRS for BW aggregation support the request of:
· A number of PFLs to be configured on a given band for the purpose of PRS BW aggregation
· The BW to be configured for each PFL for the purpose of PRS BW aggregation


	InterDigital
	Proposal 4: Support on-demand request for the UE to request PFL indices for bandwidth aggregation


	Nokia
	Proposal 7: RAN1 does not pursue identifying further details on the on-demand PRS, at least for the LMF-initiated on-demand.
· FFS details would be left up to RAN2.


	Apple
	Proposal 8: Bandwidth aggregation should occur based multiple PFLs with a single or multiple PFL resources based on PRS resource sets. 
· A UE should be able to indicate if it requires contiguous PRS resources for bandwidth aggregation in the case of UE-based positioning.

	Xiaomi
	Proposal 7: Same resource set periodicity, same repetition factor, same number of symbols, same comb size, and same QCL for on-demand PRS across multiple PFLs in on-demand PRS request can be supported.

	ZTE
	Proposal 7: For UE-initiated on-demand PRS request for PRS bandwidth aggregation, support
· On-demand PRS configuration can include the group information where the linked on-demand PRS configuration IDs are in the same group for aggregation
· UE can request on-demand PRS configuration ID(s) or group ID(s)
· UE can request PRS bandwidth larger than that of a single PFL implying PRS bandwidth aggregation request
· Send an LS to RAN2 

Proposal 8: For LMF-initiated on-demand PRS request for PRS bandwidth aggregation, support
· LMF can request PRS bandwidth larger than that of a single PFL implying PRS bandwidth aggregation request
· Send an LS to RAN3 



The following agreement has been made for on-demand PRS. 
	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



Round 1
FL comments: Two companies clearly suggest to let RAN2 decide the details of on-demand PRS design for bandwidth aggregation because the topic was RAN2-led in Rel-17. Some other companies provide some details, but the proposals are not convergent. 

· Option 1: The left details are up to RAN2 
· Huawei, Nokia
· Option 2: Continue discussing the details in RAN1
· Qualcomm, vivo, InterDigital, ZTE


Proposal 2.5-1: Send an LS that the left details are up to RAN2 and RAN3 for on-demand PRS on PRS bandwidth aggregation

	Company
	Comments  

	CATT
	Okay

	vivo
	At least, we should identify some parameters to RAN2 for on-demand PRS design for bandwidth aggregation(e.g., PFL aggregation indication, bandwidth, PFL numbers)

	CMCC
	Support.

	Xiaomi
	OK

	Huaewi, HiSilicon
	Why do we need any LS? Anything feedback from other WG would help RAN1 discussion?

	NTT DOCOMO
	We think RAN1 can discuss at least ontinuous parameters to enable on-demand PRS on PRS bandwidth aggregation.

	Samsung 
	Support.

	Lenovo
	Can be decided by RAN2. If an LS is deemed necessary to be sent, such an LS can be sent with a collection of RAN1 agreements made so far and not necessarily only on this issue.

	Spreadtrum
	We shared the similar views with vivo.

	FL
	The motivation of LS is to let RAN2 get the information and start the discussion rather than wait for RAN1’s progress. 

	Ericsson
	An LS may not be necessary.  We can leave this to RAN2 to discuss.

	Intel
	Support the intention of the proposal and suggest to update as follows:

Send an LS that the left details are up to RAN2 and RAN3 for on-demand PRS on PRS bandwidth aggregation

	OPPO
	LS is not needed. Without LS, RAN2 will not do the discussion?

	InterDigital
	Instead of the LS, can we make a conclusion that from RAN1’s perspective, the details of the on-demand request are up to RAN2 and RAN3? RAN2 and RAN3 can observe the RAN1’s conclusion and initiate analysis.

	Nokia/NSB
	Okay

	Qualcomm
	We don’t agree with the LS. RAN1 should agreed on what a UE or LMF should request. This was also done during the introduction of the on-demand PRS feature. The ontinuous parameters are within RAN1 domain

	FL
	
Proposal 2.5-1a: The left details are up to RAN2 and RAN3 for on-demand PRS on PRS bandwidth aggregation





Round 2 (High)
Proposal 2.5-2 for conclusion: The left details are up to RAN2 and RAN3 for on-demand PRS on PRS bandwidth aggregation.

	Company
	Comments  

	Huawei, HiSilicon
	OK

	Nokia/NSB
	Support

	CATT
	Okay

	Qualcomm
	We disagree. RAN1 added the details before, RAN1 should do it now. 

	LGE
	Okay 

	Spreadtrum
	Support

	CMCC
	Support.

	Intel
	Suggest to remove “left”

	Samsung 
	Support

	FL
	Based on the majority, the following conclusion is suggested:
Proposal 2.5-2a for conclusion: The left details are up to RAN2 and RAN3 for on-demand PRS on PRS bandwidth aggregation.


	Apple
	Fine with update




2.6 Timing measurement definition (Closed)
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	CATT
	Proposal 16: The definition of DL RSTD can be extended to cover the cases when multiple DL PRS resources of one or more PFLs in two or three DL intra-band continuous carriers are used to obtain the DL RSTD, under the condition that the received subframe timings of the intra-band contiguous carriers from a TRP are exactly the same, i.e., DL PRSs of different PFLs in different carriers are transmitted by the same TRP Tx chain and received by the same UE Rx chain.

Proposal 17: The definition of UL RTOA can be extended to cover the cases when multiple UL SRS resources of multiple UL intra-band continuous carriers are used to obtain the UL RTOA, under the condition that the received subframe timings of the intra-band contiguous carriers from a UE are exactly the same, i.e., UL SRSs of different carriers are transmitted by the same UE Tx chain and received by the same TRP Rx chain.

Proposal 18: The definition of UE Rx – Tx time differences can be extended to cover the cases when multiple DL PRS resources of multiple DL intra-band continuous carriers are used to obtain the UE Rx – Tx time differences, under the condition that the received/transmitting subframe timings of the intra-band contiguous carriers are exactly the same, i.e., DL PRSs of different PFLs in different carriers are transmitted by the use of the same TRP Tx Rx chain and received by the use of the same UE Rx chain.

Proposal 19: The definition of gNB Rx – Tx time differences can be extended to cover the cases when multiple UL SRS resources of multiple UL intra-band continuous carriers are used to obtain the gNB Rx – Tx time differences, under the condition that the received/transmitting subframe timings of the intra-band contiguous carriers are exactly the same, i.e., UL SRSs of different carriers are transmitted by the use of the same UE Tx chain and received by the use of the same TRP Rx chain.




Round 1
FL comments: CATT propose to extend the definition of existing PRS timing measurements. If the sumbframe boundary is the same for the aggregated PFLs/carriers, the current definition should be valid. In addition, in the current 38.215, the multiple PRS/SRS resources can be used to determine the start of subframe, it didn’t mention those resources can be from multiple intra-band continuous carriers or not. So FL thinks a note without spec impact can be added in the following proposal. 

Proposal 2.6-1: 
· The legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused in 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, no spec impact on this note. 

	Company
	Comments  

	CATT
	Support. Maybe also ask RAN4 to double check it.

	Vivo
	Same view as FL no spec impact for the issue. 

	CMCC
	We agree with the FL.

	Huawei, HiSilicon
	RAN4 should also check it. At least from our side, the timing reporting granularity in both FR1 and FR2 should be enhanced, which is 4Tc and Tc finest for FR1 and FR2, respectively.

	Samsung 
	Support.

	Intel
	We agree with the FL that the current definition in 38.215 can accommodate PRS aggregation across PFLs/CCs and no further changes are necessary. In this regard, we are not sure if the proposal itself is necessary.  

	InterDigital
	We are ok with the proposal.

	Nokia/NSB
	Support. RAN4 should be involved with this issue.

	FL
	
Proposal 2.6-1a: 
· The legacy definition of DL RSTD, UL RTOA, UE Rx-Tx time difference, gNB Rx-Tx time difference is reused in 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, no spec impact on this note. 
· Send an LS to RAN4  to check RAN1’s understanding




Conclusion after Round 1
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

Round 2 for LS
The draft LS can be found in the draft folder. You can share the views on the wording in the following table or can also share your revision in that draft folder: https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_112b-e/Inbox/drafts/9.5(NR_pos_enh2)/9.5.4/Draft%20LS 

For your convenience, the draft content is copied as below
	38. Overall Description:
During RAN1#112bis-e meeting, RAN1 make the following conclusion for the definition of positioning measurements for the feature of the PRS and SRS bandwidth aggregation.  
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 

2. Actions:
To RAN4
ACTION: RAN1 respectfully asks RAN4 to confirm RAN1’s understanding.





	Company
	Comments  

	
	



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


2.7 UE capability
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Lenovo
	Proposal 5: Support different PFL bandwidth combination sets as part of UE capability ontinuou.


	Apple
	Proposal 9: 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 10: The UE may need to report  the number of DL PRS resources that it can process in a slot over the aggregated bandwidth. 
 
Proposal 11: 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 8: Define a new UE capability to report the bandcombination, the maximum number of carriers, the supported combination set if more than one for PRS bandwidth aggregation.



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

Proposal 2.7-1: Introduce new UE capability to support PRS bandwidth aggregation measurement
· FFS the details include the processing capability (N, T), the maximum number of PRS resources that can be process in a slots over the aggregation
· FFS the details on the type of PFL bandwidth combinations to be supported by a UE
· This is applicable for DL-TDOA and Multi-RTT positioning methods

	Company
	Comments  

	CATT
	Support

	Xiaomi
	Support

	Samsung 
	Support.

	Spreadtrum
	Support

	Intel
	The proposal does not seem to say much beyond the obvious. In our view, it would be better to have a more meaningful description once the design elements are bit more mature. 

	OPPO
	Ok

	Apple
	Support

	Qualcomm
	Support with the change: “new UE capability(-ies)”

	FL
	@Intel, the proposal has a little step which can bring more discussion next meeting.



Round 2 (Medium)
Proposal 2.7-2: 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 type of PFL bandwidth combinations to be supported by a UE
· This is applicable for DL-TDOA and Multi-RTT positioning methods

	Company
	Comments  

	vivo
	A clarification question about what is “the type of PFL bandwidth combinations”

	Xiaomi
	Support

	Huawei, HiSilicon
	OK.

	Nokia/NSB
	We are generally okay, but one question is that the maximum number of PRS resources should be across all PFLs. Did I understand the intention correctly ?

	CATT
	OK.

	LGE
	Generally fine, but have same question with vivo.

	Spreadtrum
	Support

	CMCC
	Support

	Intel
	If majority companies support this proposal, we can be fine with the main bullet. It is also not clear to us the meaning of “type of PFL bandwidth combinations.”

	FL
	@Intel and vivo, this is from xiaomi and Lenovo, I guess the issue may include number of combined bandwidths, maximum total bandwidth, etc.

Proposal 2.7-2a: 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 type of PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth, etc. to be supported by a UE
· This is applicable for DL-TDOA and Multi-RTT positioning methods


	Apple
	Support




2.8 Others
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 7:
· Introduce an indicator to distinguish single FFT/IFFT or multiple FFT/IFFT operation for bandwidth aggregation measurement.

	Nokia
	Proposal 2: RAN1 should investigate the impact on the accuracy of the positioning measurement by bandwidth aggregation, based on measurement across multiple PFLs with different bandwidths (e.g., adopted sampling rate (FFT/IFFT sizes) at the receiver and transmitter in each PFL). 
Proposal 3: RAN1 should identify the potential solution for receiver and/or transmitter to minimize the impact of phase incoherency issue between PFLs to satisfy the positioning requirement. 
Proposal 8: RAN1 should introduce the required signaling and physical layer procedure to clarify when/how the UE measure DL PRS outside of the initial BWP.


	CATT
	Proposal 5: For minimizing the impact of the specification, existing Rel-16/R el-17 positioning procedures for DL PRS measurements of single PFL should be extended to the cases when the PRS measurements are obtained from multiple PFLs/multiple carriers for DL PRS bandwidth aggregation.

	InterDigital
	Proposal 6: Support priority level associated with PFL(s) for measurement when PRS bandwidth aggregation is enabled.

Proposal 7: When carrier aggregation for data communication is enabled, it should automatically enable frequency layer aggregation of PRS, provided that the UE is given association between Scells and PRS frequency layers.
Proposal 8: Support configuration of the default frequency layer to perform measurements on after PRS bandwidth aggregation is disabled


	Apple
	Proposal 7: A discussion of the sequence used across the PRS  aggregated bandwidth is needed. There are two options:
· Option 1: one sequence across the aggregated bandwidth 
· Option 2: different sequences in each component of the aggregated bandwidth. 
 Proposal 12: RAN1 should review PRS processing prioritization with SSB transmission when the PFLs are on different cells with different SSB timings. One possible solution is that  for PRS aggregation across multiple cells, the UE does not expect tht the SSB transmission should interrupt the DL PRS differently on each cell. 


	Lenovo
	Proposal 2: RAN1 to support any combination of currently supported values in dl-PRS-ResourceBandwidth-r16 to be used for PRS aggregation across 2 or 3 PFLs.
Proposal 3: RAN1 to consider the configuration and coordination details required to enable DL-PRS PFL aggregation. FFS details such as which PFLs/carriers to activate/deactivate. RAN3 coordination may be required.


	Xiaomi
	Proposal 6: When the dropping of DL PRS resource/set happens in one PFL within PPW, UE can
· Alt. 1: stop positioning measurement
· Alt. 2: still perform positioning measurement based on the remaining PRSs in other PFL(s)

	ETRI
	[bookmark: _Ref131675966]Proposal 1: To obtain the initial time/freq/spatial sync from a DL RS in a PFL, introduce additional frequency information.
[bookmark: _Ref131675973]Proposal 3: Strive to minimize the impact to PRS configuration, and enhance the report configuration.


	Intel
	Proposal 9
· For DL PRS, the relationship between DL CA and bandwidth aggregation is as follows:
· CCs for PRS reception are decoupled from those for DL CA and measurements are limited to MGs in RRC_CONNECTED state.
· For RRC_INACTIVE and RRC_IDLE states, UE behavior for reception of DL PRS is defined similar to the case of DL PRS reception outside of initial DL BWP in RRC_INACTIVE state as in Rel-17.



Round 1
FL comments: Apple and xiaomi mentioned the case when PRS in one of aggregated PLFs is dropped. FL thinks the case is valid. Please show your preference for the alternatives. 
For other proposals, more views are needed, we can discuss them next meeting.


Proposal 2.8-1: 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
· Alt. 1: Stop 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)


	Company
	Comments  

	CATT
	Alt. 2. Fall back the Rel-16

	Xiaomi
	Support.
As shown in figure below, DL PRS(s), like the PRS set 1 at t3 and t4, will be dropped when there is some other channel/signal having higher priority than DL PRS within PPW. We believe this dropping issue should be handled if PPW is supported in section 2.4.




The DL PRS priority as indicated by higher layer parameter priority subject to UE capability, except for SSB:
· with value ‘st1’ where the DL PRS is higher priority than all the DL signals and channels
· with value ‘st2’ where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals and channels
· with value ‘st3’ where the DL PRS is lower priority than all the DL signals and channels.
In addition to Alt.1 and Alt.2, another possible way to handle this issue is to introduce restriction that only value ‘st1’ shall be configured for the DL PRSs applied to bandwidth aggregation in PPW.

	Huawei, HiSilicon
	Alt.1 with revised wording. The stop should be interpreted as drop.

	Samsung 
	Alt. 2. Alt. 1 caused additional resource overhead in our opinion. Since the remaining PFLs can be continuous or discontinuous, further discussion may be needed on how to perform PRS measurements on the collide symbol, i.e. PRS measured in aggregated PFLs or only in a single PFL or the left PFL without BA.. 

	ETRI
	The Alt 1 is preferred. If measurement report is configured with a partial PRS reception, then the UE can measure this PRS instance.

	Ericsson
	From xiaomi’s response, seems this is related to PRS aggregation within PPW.  We should first finalize the proposal above on whether PRS aggregation with PPW is supported in rel-18 or not first.  This proposal can be discussed later.

	Intel
	We do not support this proposal as we do not agree to the need to consider PRS aggregation within PPW. The issue considered here should not arise when limited to MGs.

	FL
	@xiao and Intel, in MG, PRS may still be dropped because of collision with SSB based on my understanding. 
Proposal 2.8-1: 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
· 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)


	Apple
	Prefer Alt.1. If we go with Alt-2, then we need to have rules on what happens in the case that there may be 3 PFLs and the middle PFL is dropped. Do we have a joint measurement in this case or do we fall back to individual measurements ?



Round 2 (Medium)
FL comments: Apple and xiaomi mentioned the case when PRS in one of aggregated PLFs is dropped. FL thinks the case is valid. Please show your preference for the alternatives. 
For other proposals, more views are needed, we can discuss them next meeting.


Proposal 2.8-1: 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
· 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)

	Company
	Comments  

	vivo
	Alt 1, based on my understanding, if PRS is collide with SSB, the condition in 2.1 will not be satisfied since it doesn’t transmit PRS at the same time. In this case, we don’t think the aggregation measurement can be enabled.

	Xiaomi
	Fine with Proposal 2.8-1.This proposal can be discussed if we reach an agreement that PPW will be supported in section 2.4.

	Huawei, HiSilicon
	Alt. 1. Anyway we do not expect any performance requirement for this.

	Nokia/NSB
	Alt.1. Our understnainding is that Alt.1 is a reasonable way. If we assume that UE obtains 4 measurement samples before reporting, the number of measured PFLs should be the same. Unless, this may lead to performance degradation. 

	CATT
	We prefer Alt. 2. If Alt.1 is adopted, it means the performance of aggregated PFLs is worse than non-aggreated.

	LGE
	First, we believe that this issue concerns about the measurement reporting, and UE based positioning would not be impacted by this discussion. 
In our understanding, evenif the UE is indicated to perform bandwidth aggregated PRS measrueemnt, the UE would be allowed to measure PRS with single PFS. Hence we think alt 2 should be allowed and it should be up to UE decision. If the UE decide to perform positioning measurement based on the remaining PRSs and reports the corresponding measurement, UE can report the PFL aggregation is not applied to that measurement. 

	Intel
	If PRS in one of the carriers is dropped due to collision with SSB, it may not be reasonable to assume that UE would continue to measure the PRS in the impacted symbol(s). In this case, Alt. 1 would be reasonable alternative. 

	Samsung 
	Support Alt. 2.
For alt1, if the collison only occurs in one PFL and the remaining two PFLs are continuous, does UE still need to drop the resources in the collison symbol(s) in the remaining two PFLs?

	FL
	@xiaomi In MG, PRS can still collide with SSB
@Samsung, That is the next step discussion. From ZTE perspective, we support Alt.2 since the remaining carrier measurements may still be valid. 
@LG this should be for LMF based positioning. 




3 SRS bandwidth aggregation 

3.1 Common transmission properties
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 1: For the PRS/SRS BW aggregation, the aggregated PRS resources in multiple PFLs and the aggregated SRS resource in multiple carriers should correspond to the same antenna port.
Proposal 2: RAN1 should not discuss whether aggregated PRS are from the same TEG or not, as long as they correspond to the same antenna port.
Proposal 3: For the PRS BW aggregation, the aggregated PRS resources in multiple PFLs should have the following properties:
· The same periodicity and slot offset 
· The same muting pattern
· The same number of PRS resource sets and resources for a TRP
Proposal 9: For power control of SRS bandwidth aggregation across multiple carriers, support to configure one set of pathloss RS, Po and alpha.


	OPPO
	Proposal 6: About the SRS resource for positioning for bandwidth aggregation:
· Configure same periodicity and slotoffset to the SRS resources
· Configure same pathloss RS, P0 and alpha
· The linking is configured per SRS resource set.
· The linked SRS resources for positioning shall be configured with the same resourceType. 
· The transmission of linked SRS resources shall apply the same timing advance offset.
 

	Vivo
	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 periodicity and offset, and slot offset
· The same number of SRS resource
· The frequency gap of SRS RE between carriers is the multiple of comb size and SCS
· How to maintain contiguous SRS pattern can be up to the implementation
· Phase/timing continuity between carriers can be up to RAN4


	CATT
	Proposal 2: Adopt the following changes to the agreement made in RAN1#112:
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: The same or different periodicityAndOffset, and slotOffset
· Note: TRP only aggregates the SRS resources overlapping in time in different UL carriers. 
· The same numerology, i.e. the same CP and SCS
· The same or different bandwidths
· The same comb size
· FFS: The same or different number of SRS resource sets and resources
· Note: TRP only aggregates the SRS resources overlapping in time in different UL carriers. 
· 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


	Qualcomm
	Proposal 9: For multiple SRS resources that are linked for aggregation, it is not necessary to limit having the same 
· periodicityAndOffset, and slotOffset 
· number of SRS resource sets and resources
as long as a UE is required to support coherent transimissions only on instances of the SRS resources which are simultaneously transmitted on the same symbols of the same slot. 

Proposal 10: For SRS BW aggregation, the UE is expected to be configured with SRS resources with RE-offset configurations that maintain a per-symbol uniformonly spaced SRS pattern across aggregated bandwidths in the presence of guard tones.

Proposal 11: 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 12: 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.


	Nokia
	Proposal 10: RAN1 does not support the configuration restriction on the same number of SRS resource sets and SRS resources across CCs.
Proposal 16: RAN1 should consider introducing TEG concept across PFL to provide the same Tx TEG information on the PRS resources transmitted from different PFLs.
· Note: The same TEG ID in the different PFLs does not mean the same TEG as the timing error is affected by the frequency.


	Ericsson
	Proposal 13
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 14
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.
Proposal 15
For the feature of SRS bandwidth aggregation between SRSs in two or three different carriers, the same periodicity and same slot offset are assumed.
Proposal 16
For the feature of SRS bandwidth aggregation between SRSs in two or three different carriers, do not support the constraints on same number of SRS resource sets and resources for a UE across the aggregated carriers.
Proposal 17 
For the feature of SRS bandwidth aggregation between SRSs in two or three different carriers, the UE expects the SRS pattern across the aggregated bandwidths to be contiguous.


	Intel
	Proposal 5
· To enable SRS bandwidth aggregation, the following conditions should be satisfied
· Same periodicityAndOffset, and slotOffset 
· Same number of SRS resources in an SRS resource set
· Same resourceType
Proposal 7
· To realize same Tx PSD for SRS bandwidth aggregation, UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers. 


	MediaTek
	Proposal 2-1: If the downlink path loss RS is configured per CC, it is up to UE capability and NW configuration to determine the RSRP measurements based on a single CC, for example Pcell
 
Proposal 2-2: If the downlink path loss RS is configured per CC, it is up to UE capability and NW configuration to determine the RSRP measurements based on the averages on the respective measurement results in each CC
 
Proposal 2-3: The expected reception power per CC, p0, could be configured to be the same across CCs
 

	Samsung
	Proposal 1: To maintain contiguous PRS/SRS pattern across aggregated bandwidths, the start point of the aggregated PFL/CC should be further discussed;
Proposal 2:  To enable SRS bandwidth aggregation between SRS in two or three carriers, the aggregated carriers should be belonging to the same TAG from one UE perspective;

Proposal 5: To enable bandwidth aggregation between PRS/SRS in two or three different PFLs/CCs, a single FFT size, same periodicity and slot offset should also be satisfied.

Propose 7: For the power control of an SRS for positioning configuration in aggregated carrier, study the determination method of the same pathloss RS, Po and alpha for SRS across different CC.


	Apple
	Proposal 3: For SRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· The same  periodicityAndOffset, and slotOffset 
· SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· the same pathloss RS, Po and alpha. If they are different, then a mechanism is needed to ensure that the carriers have the same Tx PSD across all sub-carriers.
· It is not necessary to have the same number of SRS resource sets and resources in each carrier
 
Proposal 18: The power control parameters are common to all CCs  with Po, alpha and PL identical. The spatial beam is identical and we can have a common reference RS for all CCs. The UE should support the following: 
· Support of reference (RS) from a neighbor cell as path loss reference for system 
· Support signaling of Po and alpha from a neighbor cell as path loss parameters for the system
UE should assume the SR and OLPC are identical across all CCs for SRSp aggregation. If these conditions are not met, a mechanism to resolve the power difference may need to be adopted.


	CMCC
	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 periodicityAndOffset and slotOffset
· The same number of SRS resources per a linked SRS resource set
· The same spatial relation information
· The same pathloss RS, P0 and alpha to maintain the same Tx PSD


	InterDigital
	Proposal 3: For SRS bandwidth aggregation, aggregated SRS resources from a TRP across the aggregated carriers should have the same UE Tx TEG and the same gNB Rx TEG.

	Spreadtrum
	roposal 9: For SRS transmission in the same slot, in same symbols, from the same antenna, this implies the same gNB Rx TEG and the same UE Tx TEG.
Proposal 10: The aggregated SRS resources across the aggregated carriers have the same periodicityAndOffset and slotOffset.
Proposal 11: The SRS resources number or the SRS resources set number from different carriers to be aggregated is the same.

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

	Xiaomi
	Proposal 10: Support same periodicityAndOffset, and slotOffset for SRS across the aggregated carriers.

	ETRI
	[bookmark: _Ref131675980]Proposal 5: The Po/alpha of SRS resource in each BWP should be configured to have same value or to be in a common parameter set.
[bookmark: _Ref131675983]Proposal 6: At least a common PL RS should be configured for all relevant SRS resources.

	ZTE
	Proposal 9: To enable SRS bandwidth aggregation, the following conditions should be further satisfied for the aggregated SRS resources across the aggregated carriers
· The same periodicityAndOffset, and slotOffset
· The same number of SRS resource sets 
· The same number of SRS resources 
· The SRS resources between the aggregated carriers are one-to-one linked 
· The same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)





	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



Round 1
FL comments: Compared with DL, the same SRS resource-Type, Tx PSD, and TA are additionally mentioned by companies. To realize the same Tx PSD, 3 options are raised. Basically, FL thinks option 2 and option 3 are the ways to ensure option 1. 
· The same SRS resource-Type	
· Yes: OPPO, ZTE, Intel
· To realize the same Tx PSD for SRS bandwidth aggregation
· Option 1: The same pathloss RS, Po, alpha
· Yes: Huawei, ZTE, OPPO, Apple, Samsung, CMCC
· Option 2: UE determines the transmit power for SRS transmission in a reference carrier and applies the same Tx PSD for SRS transmission in other carriers, i.e. configure a common parameter set
· Yes: Intel, MTK, Apple, ETRI
· Option 3: Pathloss is based on the average on the measurements of the linked CCs, the same Po is configured
· MTK
· The same timing andvance offset
· Yes: OPPO

The following views are similar as DL:
· The same gNB Tx TEG and the same UE Rx TEG	
· Yes: OPPO, CATT, Samsung, InterDigital, Spreadtrum
· No: Huawei, ZTE, Qualcomm, 
· Ericsson and Nokia think the same UE Tx TEG ID or gNB Rx TEG ID is applied across SRSs in aggregated carriers for TEG information reporting, i.e. for association reporting between UE Tx TEG and SRS resources, or for joint measurement reporting
· The same periodicity and slot offset 
· Yes: Huawei, ZTE, OPPO, vivo, Ericsson, Intel, Apple, Samsung, CMCC, Spreadtrum, xiaomi
· No: Qualcomm, CATT
· The same number of SRS resource sets for a TRP
· Yes: Huawei, ZTE, vivo, CMCC, Spreadtrum
· No: Nokia, Ericsson, Qualcomm, CATT, Apple
· The same number of PRS resources for linked PRS resource sets for a TRP
· Yes: Huawei, ZTE, OPPO, vivo, Intel, CMCC, Spreadtrum
· No: Nokia, Ericsson, Qualcomm, CATT, Apple
· The same antenna port from RAN1 specification perspective
· Yes: Huawei
· No: 
· How to maintain contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· Option 1: the UE is expected to be configured with SRS resources with RE-offset configurations that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths in the presence of guard tones
· Qualcomm, Apple
· Option 2: Up to network configuration, i.e. the UE is expected to be configured with SRS resources with RE-offset configurations that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths in the presence of guard tones
· Ericsson, ZTE, vivo, MTK
· Option 3: It is up to implementation, no spec impact
· ZTE


Proposal 3.1-1: 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 periodicityAndOffset, and slotOffset
· The 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 SRS resource-Type 
· The same timing advance offset 
· The same antenna port from RAN1 specification perspective
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
Note: 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


	Company
	Comments  

	CATT
	Okay with the proposal, although we think some restrictions are not needed.

	Vivo
	Firstly, the same view as DL for the antenna port
Secondly, for the timing advance offset, we would like to confirm whether it is NTA_offset. If is, we would like to further understand whether the value can be configured as different for intra-band case if without SRS aggregation.

Table 7.1.2-2: The Value of [image: ]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD or TDD band with neither E-UTRA–NR nor NB-IoT–NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case 
	0 (Note 1)

	FR1 TDD band with E-UTRA–NR and/or NB-IoT–NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:	The UE identifies [image: ] based on the information n-TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: ] is set as 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and the value 39936 of [image: ] can also be provided for a FDD serving cell.
Note 2:	Void




	CMCC
	Similar views regarding the same antenna port bullet.
In addition, an FFS bullet regarding the number of SRS resource sets of a TRP and number of SRS resources within a set should be added, as that in Proposal 2.1-1.

	Mtk
	1, For 2nd subbullet, if a same pathloss RS means it is from a single carrier, then we don’t think there is a need to have such restriction. We also consider a case that each carrier has the associated path loss RS, it is up to UE to determine to measure path loss in a single carrier, or to measure and combine among multiple carrier to obtain a RSRP measurement based on wideband. 

This also means, to obtain same TX PSD doesn’t mean it needs to only measure a pathloss RS from a single carrier. It could be up to UE to measure multiple carriers and then produce an unique value 

	Xiaomi
	About the second bullet, the same transmit power per subcarrier can not be guaranteed via configuring the same pathloss RS, Po and alpha for the bandwidth aggregation SRSs in different CCs.

The transmit power for the SRS in each CC is decided as
[image: ]
As illustrated in below, the power per subcarrier for SRS in CC1 is P1/N1, which N1 is the SRS bandwidth in CC1 expressed in number of resource element and P1 is calculated via the formula above. Similarly, the power per subcarrier for SRS in CC2 is P2/N2. N1 and N2 are not always the same because the SRSs in different CCs can have the same or different bandwidths, then P1/N1=P2/N2 cannot be guaranteed even the SRSs in different CCs are indicated with the same power control parameters.


FL: I think P1/N1=P2/N2 for the linear value if Po, alpha and PL are the same for the carriers.

	Huawei, HiSilicon
	The same comment as DL PRS.

They should be the same antenna port according to TS 38.211 definition, like TboMS.

The Note on TEG should be further discussed.

	Samsung 
	Same comment as PRS. 
In addition, we did not indicate that we support same gNB Tx TEG and the same UE Rx TEG in our Tdoc. In fact, we support “the same timing andvance offset”, which is shown as “Proposal 2:  To enable SRS bandwidth aggregation between SRS in two or three carriers, the aggregated carriers should be belonging to the same TAG from one UE perspective.” The timing andvance offset here is not meaning NTA_offset mentioned by vivo in our perspective. In case of multiple UL carriers in the different TAG, UE cannot transmit SRS with the aggregated carriers since different TAG is applied. Therefore, only the SRS with same TAG can be aggregated in our view.

FL: I thought the timing andvance offset is the same as vivo mentioned. Please correct me if what else it is.

	Spreadtrum
	We support the proposal.

	FL
	Based on the comment so far, the suggested update is:\

Proposal 3.1-1a: 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 periodicityAndOffset, and slotOffset
· FFS the number of SRS resource sets and number of SRS resources 
· The 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 or across the aggregated carriers and applies the same Tx PSD for SRS transmission in other carriers, or configure a common parameter set for the aggregated carriers
· The same SRS resource-Type 
· The same timing advance offset 
· FFS RAN1 spec impact is needed on top of RAN4’s existing specification
· The same antenna port from RAN1 specification perspective
· UE is expected to be configured with SRS resources that maintain a per-symbol uniformly spaced SRS pattern across aggregated bandwidths 
Note: 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


	Ericsson
	On the bullet related to same pathloss RS, Po, alpha, etc, we have questions similar to the others on why we need this.  We tend to agree with comments from Xiaomi.  So, we suggested to make this bullet FFS.  It needs further discussion.
Also, we don’t agree with deleting the note. Seems many companies propose same UE Tx TEG and gNB Rx TEG.  Regarding UE Tx TEG, we share the same understanding as Nokia and support to discuss Tx TEG concept across aggregateds BWPs.  


	Intel
	We have a few comments: 
· For the same antenna port from RAN1 perspective, it is not clear whether we need this for SRS bandwidth aggregation. The intention of same antenna port is to estimate the channel by assuming the same channel charactersistic from one to another symbol. For BW aggregation, channel statistics from different carriers can be vastly different and thus, “same antenna port” would fundamentally contradict definition of antenna port. It is not clear whether it is necessary beyond the RAN4 decision on same Tx/Rx chain and if we can apply this concept here. 
· For contiguous SRS pattern, we understand the intention, however, it is not clear to us whether any specification update is needed for this, or it could be up to gNB configuration. While this is a desirable property, it is not a necessary condition to enable bandwidth aggregation.  
· For “same timing advance offset”, typically for intra band continguous carrier, UE only needs to perform the one RACH in Pcell to obtain a single TA. It is not clear to us “same timing advance offset” is needed. 
· For “The same pathloss RS, Po and alpha to ensure the same Tx PSD (power per subcarrier)”, if UE is only configured with a set of parameters in a carrier and determines the PSD and applied to other carriers, we do not need to configure same pathloss RS, Po and alpha.

	OPPO
	Generally ok with the proposal. But we should make it clear that it is for SRS for positioning only, not the SRS for MIMO. Suggest to change the main bullet as follows:
Proposal 3.1-1: To enable SRS bandwidth aggregation between SRS for positioning in two or three carriers, the following conditions should be further satisfied for the aggregated SRS resources across the aggregated carriers


	InterDigital
	Our preference is to keep the note. The aggregated BWPs should belong to the same TEG.

	Nokia/NSB
	We have the similar view as DL PRS case. The listed issues are up to network implementation from our point view.

	Apple
	We prefer to keep the note 

	Qualcomm
	We do not think that the Note is really needed. With regards to the TA, this is for intraband contiguous CA so they will be within the same TAG based on my understanding. On the configuration parameters for power control, we also think that we need to be a bit more careful and it may be related to the power reduction proposal in 3.7 so we still prefer to keep it FFS. 

	Xiaomi
	@FL, thanks for your response. For the linear value, P1/N1 is equal to P2/N2 indeed if Po, alpha and PL are the same for the carriers.

	Samsung 
	@FL, thanks for your response. For the the same timing andvance offset, we meant the TA value used for each potential linked carrier should be the same. Such TA value is from the TA command. The one vivo mentioned is the pre-determined TA offset added on top of the TA value derived by the TA command. Since we are discussing the necessary condition for allowing the SRS BA, such condition on having these linked band/carier from the same TAG is im-portant. To comments from Intel and QC, there is no guarrentee that the CCs in intra-band CA surely have same TA. In fact in RAN4 WI “Non-collocated EN-DC/NR-CA deployment”, such issue is much more common.




Round 2 (High)
FL comments: It seems the following proposals are not controversial.  The second one is symmetric with DL

Proposal 3.1-2a: 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 SRS resource-Type 
· The same timing advance offset 

Proposal 3.1-2b: 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

	Company
	Comments  

	vivo
	Based on the Samsung replay, I am more confused what is timing advance offset here, it includes the TA in the TA command, but it is different from our understanding. In addition, we don’t think the EN-DC belongs to our scope.


	CATT
	For Proposal 3.1-2a, should we say the same TAG instead of “same timing advance offset” to avoid confusion? 
For Proposal 3.1-2b, we think the same UE Tx TEG ID and TRP Rx TEG ID should be applied across SRSs in aggregated carriers. We are fine to further study.




3.2 SRS configuration
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Vivo
	[bookmark: _Hlk127462113]Proposal 13
· For SRS bandwidth aggregation across two or three carriers, the link is per resource set basis
Proposal 14
· The Positioning SRS resource set configuration included
· 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 if the SRS resource set ID for aggregation is different.

	Nokia
	Proposal 11: RAN1 should support the link is per SRS resource basis. 


	Ericsson
	Proposal 18
For SRS bandwidth aggregation across carriers, support linking of SRS resources on a per SRS resource basis. 


	CATT
	Proposal 3: Adopt the following changes to the agreement made in RAN1#112:
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.
 
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.


	Intel
	Proposal 3
· For SRS bandwidth aggregation, the linkage is per SRS resource set basis. 


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

	LG
	Proposal 4: gNB should configure sets of SRS resources for the UE to transmit with a single Tx chain in order to support SRS bandwidth aggregation


	Apple
	Proposal 15: the SRS resource sets can be linked by the creation of an SRSPosResourceSetGroup that contains the SRSPosResourceSets for each CC.


	CMCC
	Proposal 6: 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:
· The link is per SRS resource set basis.


	Spreadtrum
	Proposal 12: For SRS configuration to indicate the SRS resources from which two or three carriers are linked, both per SRS resource set basis and per SRS resource basis configuration should be supported.


	Samsung
	Proposal 4: 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 per SRS resource set basis;


	xiaomi
	Proposal 9: Support the link per SRS resource set for aggregated SRS.

	ETRI
	[bookmark: _Ref131675986]Proposal 7: Some RE-offset (e.g., 8) of SRS may not be used for aggregated transmission.

	ZTE
	Proposal 10: For SRS bandwidth aggregation across carriers, support higher layer signaling to indicate which carriers are linked, where the SRS resources for positioning between the linked carriers are one-to-one mapping 




	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.




Round 1
FL comments: For the FFS parts in the above agreement, companies have different preference as follows. For option 1, carrier level linkage is only needed. Option 2 and Opiton 3 are more flexible. But the key issue is the motivation of the case, and why a part of PRS resources even in the same symbol(s) across the aggregated carriers should be individual and not linked for aggregation. FL thinks we can further have some technique discussions and do down-selection in this meeting.
· Option 1: Carrier level indication. Support new signaling to indicate which carriers are aggregated. Then, it is assumed by default that all positioning SRS resources in the same symbol(s) across the aggregated carriers are linked if the conditions are satisfied. 
· Yes: Huawei, ZTE, vivo
· Option 2: Per SRS resource set basis. Support new signling to indicate which SRS resource set(s) across carriers are linked. Then, it is assumed by default that the SRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even the conditions are satisfied.  
· Yes: vivo, Intel, OPPO, LG, Apple, Samsung, CMCC, Spreadtrum, xiaomi, Hawei
· Option 3: Per SRS resource basis. Support new signaling to indicate which SRS resource(s) across carriers are linked. For the non-linked PRS resources, no aggregation is assumed even the conditions are satisfied.
· Yes: Qualcomm, Nokia, Ericsson, CATT, Spreadtrum

Proposal 3.2-1: For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#112bis-e meeting
· Option 1: Carrier level indication. 
· Support new signaling to indicate which carriers are aggregated. Then, it is assumed by default that all positioning SRS resources in the same symbol(s) across the aggregated carriers are linked if the conditions are satisfied. 
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. Then, it is assumed by default that the SRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even 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 PRS resources, no aggregation is assumed even the conditions are satisfied
 
	Company
	Comments  

	CATT
	Option 3 is preferred for flexibility.

	Vivo
	Option 1 or option 2.

	CMCC
	Similar views as Proposal 2.2-1, we support Option 2.

	Xiaomi
	Support and prefer Option 2

	Huawei, HiSilicon
	Option 2.

	Samsung 
	Oprion 2. 

	Spreadtrum
	We prefer Option 2 or Option 3.

	Ericsson
	We prefer Option 3.  Requiring all SRS resources in a resource set to be aggregated across BWPs (as proposed by Option 2) is too restrictive.

	
	

	Intel
	Similar comments as for PRS bandwidth aggregation. 

Proposal 3.2-1: For SRS bandwidth aggregation across two or three carriers, select one of the following options in RAN1#112bis-e meeting
· Option 1: Carrier level indication. 
· Support new signaling to indicate which carriers are aggregated. 
· Note: Then, it is assumed by default that all positioning SRS resources in the same symbol(s) across the aggregated carriers are linked if the conditions are satisfied. 
· Option 2: Per SRS resource set basis. 
· Support new signaling to indicate which SRS resource sets across carriers are linked. 
· Note: Then, it is assumed by default that the SRS resources across the linked PRS resource sets are linked if the conditions are satisfied. For the non-linked SRS resource sets, no aggregation is assumed even the conditions are satisfied.  
· Option 3: Per SRS resource basis. 
· Support new signaling to indicate which SRS resources across carriers are linked. 
· Note: For the non-linked PRS resources, no aggregation is assumed even the conditions are satisfied

We prefer Option 2. 

	OPPO
	Option 2 is preferred. 

	Nokia/NSB
	We prefer option 3.

	Apple
	Option 2

	Qualcomm
	Option 3



3.3 Measurement Report 
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	OPPO
	Proposal 10: The TRP reports whether one reported RTOA value is obtained from SRS resource aggregation. 
 

	Nokia
	Proposal 12: If the reporting of RSRP per component carrier is default, no need to report a joint RSRP across CCs.
Proposal 13: Support in a measurement report for the TRP to indicate whether/which carriers are aggregated for the joint SRS measurement.


	QC
	Proposal 13: With regards to the SRS carrier aggregation indication, support a TRP to report multiple SRS resource IDs associated with a single measurement to indicate which SRS resources are aggregated for the measurement.


	Ericsson
	Proposal 13
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 14
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.
Proposal 20
In NR Rel-18, the gNB can aggregate SRS resources for a SRS joint measurement according to the linking information. 
Proposal 21
In NR Rel-18, the gNB in a measurement report indicates which SRS resources are aggregated (i.e., which SRS resource pairs or triplets are aggregated can be indicated in the report). 
Proposal 19
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.


	CATT
	Proposal 10: There is no need to report RSRP, RSRPP for the SRS resources across aggregated carriers.
Proposal 11: In a measurement report, SRS aggregation indication is supported to indicate whether/which carriers are aggregated for the SRS measurement.

	Apple
	Proposal 17: For measurement and feedback with SRS bandwidth aggregation:
· In the measurement report, a SRS group ID may be used to indicate the SRSs that are aggregated for measurement. The RSRP and RSRPP reports may include signaling that indicates if they are measured per SRS, jointly or both.
· The LMF request to the gNB includes a SRS group ID can be used to indicate that the  TRP performs joint measurement across the aggregated PFLs. 

	Samsung
	Propose 6: Support UE and gNB sending to the LMF an aggregated PFLs/carriers indication associated with the measurements results to enhance the positioning accuracy.


	Lenovo
	Proposal 4: In terms of reporting, support PFL/carrier indication for PRS/SRS measurement aggregation, respectively. 


	Xiaomi
	Proposal 11: Enhance LMF measurement ID to associate with multiple SRS configuration respective to different carrier, or to associate with a link ID configured to SRS across the aggregated carriers. 

	Spreadtrum
	Proposal 13: SRS carrier aggregation indication is reported along with the measurement results to indicate whether/which carriers are aggregated for the joint SRS measurement.


	DOCOMO
	Proposal 3: 
Consider introducing group ID providing aggregated DL-PRS/SRS resource (set) IDs.

	ZTE
	Proposal 11: Support joint measurement and report for the SRS resources across the aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· Single joint RSRP or joint 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 carriers are aggregated for the joint SRS measurement





	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



Round 1
FL comments: The proposal is similar as DL. The proposal 3.3-1 is suggested based on majority view. 
· Single RSRP or RSRPP is reported for the SRS resources across aggregated carriers
· Yes: ZTE, Ericsson, OPPO, Apple
· No: CATT, Nokia 
· Support SRS carrier aggregation indication along with the measurement results
· Yes: ZTE, OPPO, vivo, QC, CATT, Nokia, Apple, Samsung, Lenovo, Spreadtrum, xiaomi, DOCOMO
· No: Ericsson

Proposal 3.3-1: For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· 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 carriers are aggregated for the joint SRS measurement

	Company
	Comments  

	CATT
	Okay with the proposal, although we think there is no need to introduce ingle RSRP or single RSRPP is reported for the SRS resources across aggregated carriers.

	Vivo
	The same view as DL to remove RSRP for the first sub-bullet.

	CMCC
	Support.

	Xiaomi
	Support the second bullet and same view as measurement report for PRS that “Single RSRP or RSRPP” is out of scope.  

	Huawei, HiSilicon
	The extension to RSRP/RSRPP should also be applied to AoA/ZoA.

	Samsung 
	We suggest to remove the first bullet with the same reason in  proposal 2.3-1.

	Spreadtrum
	We support the proposal.

	Ericsson
	On the second bullet, we are ok to indicate which carriers are aggregated for joint SRS measurement.  But we don’t think the ‘whether’ part is needed.  If the gNB doesn’t want to aggregated measurements on SRS, it will not likely configure the SRSs for BW aggregation.  So, we suggest the following change:

Proposal 3.3-1: For the SRS resources across aggregated carriers for UL-TDOA and Multi-RTT positioning methods
· 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 carriers are aggregated for the joint SRS measurement



	Intel
	We are fine with the proposal.

	OPPO
	Support 

	Nokia/NSB
	The second bullet is necessary. We prefer to keep “whether” to give flexibility to the gNB. 

	Apple
	Fine

	Qualcomm
	We prefer to keep the “whether” to give the receiver flexibility. 




3.4 RRC state
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 5: Support intra-band contiguous SRS bandwidth aggregation for UE both in RRC_CONNECTED state and RRC_INACTIVE state.
Proposal 6: To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information of one or two additional carriers should be provided by RRCRelease message.


	ZTE
	Proposal 15: To support two or three carrier aggregation of positioning SRS transmission for UE in RRC inactive mode, introduce one or two NUL carriers with respective SRS configuration, where the newly introduced carrier(s) and the carrier of the initial BWP are intra-band NUL contiguous carriers.

	Intel
	Proposal 4
· SRS for positioning with bandwidth aggregation is supported for Ues in RRC_CONNECTED and RRC_INACTIVE states.
· Aperiodic SRS for positioning with bandwidth aggregation is supported. 
· SRS resources sets across linked CCs can be triggered by a scheduling DCI, based on the linkage between SRS resource sets across contiguous carriers.  


	Apple
	Proposal 4: For both PRS and SRS bandwidth aggregation
· FFT/IFFT size is up to UE implementation. PRS/SRS bandwidth aggregation should allow UE implementation flexibility i.e., single FFT/IFFT or multiple FFTs/IFFTs (i.e., FFT/IFFT per carrier) implementations.
· PRS/SRS bandwidth aggregation may be supported in RRC_CONNECTED and RRC_INACTIVE subject to UE capability.

	Spreadtrum
	Proposal 14: Only SRS bandwidth aggregation in RRC_CONNECTED should be supported.




Round 1
FL comments: In Rel-17, semi-persistent and periodic SRS for positioning are supported for UE in RRC inactive mode. The positioning SRS is configured by RRCRelease signaling, and the SRS is assumed within the same serving cell of the initial BWP. Based on the WID, FL thinks SRS bandwidth aggregation should be supported for UE in RRC_INACTIVE state. Because intra-band contiguous carrier aggregation is only supported among NUL carriers, the newly introduced SRS configuration only for NUL is sufficient.
· Support intra-band contiguous SRS bandwidth aggregation for UE both in RRC_CONNECTED state and RRC_INACTIVE state. 
· Yes: Huawei, ZTE, Intel, Apple
· No: Spreadtrum

Proposal 3.4-1: SRS bandwidth aggregation is supported for Ues in both RRC_CONNECTED and RRC_INACTIVE state.
· To support intra-band contiguous SRS bandwidth aggregation for UE in RRC_INACTIVE state, frequency information of one or two additional NUL carriers with respective SRS configurations should be provided by RRCRelease message

	Company
	Comments  

	CATT
	Support

	vivo
	This proposal depends on the discussion of Proposal 3.6-1. 
If SRS carrier aggregation is coupled with communication CA and communication CA is the prerequisite for positioning, it is hard to say SRS carrier aggregation can be supported since there is always one NUL carrier for communication CA in inactive state.

	CMCC
	As in Rel-17, SRS transmissions in RRC_inactive state has been specified, we are OK to support SRS BW aggregation for Ues in both RRC connected and inactive states.

	Xiaomi
	Ok

	Huawei, HiSilicon
	Regarding the main bullet, we do not think RAN1 should discuss the applicability of NUL and SUL. RAN1 mechanism should be generic to RAN4 band combinations.

With the frequency information (e.g. ARFCN), which can be commonly used for any aggregated UL carriers, it is sufficient for the UE to identify the frequency position of the aggregated carrier. We do not think there shoud any need to further capture anything restrictive.

	Lenovo
	Ok to support

	ETRI
	Support the proposal.

	Ericsson
	Tend to agree with vivo’s comment.  Let’s wait with this proposal after we discuss Proposal 3.6-1.

	Intel
	We are generally fine with the proposal.

For the subbullet, why only frequency information is provided by RRCRelease message? Can we simply mention the SRS configruations in one or two additional carriers are provided? 

	OPPO
	We agree with comment from vivo and Ericsson

	Nokia/NSB
	Prefer to wait until we make a conclusion from proposal 3.6-1

	Qualcomm
	Prefer to wait for 3.6-1



Round 2 (High)
FL comments: Many companies had concern on the subbullet, lets make it FFS.

Proposal 3.4-2: Positioning SRS bandwidth aggregation is supported for UEs in both RRC_CONNECTED and RRC_INACTIVE state.
· FFS details

	Company
	Comments  

	Samsung 
	Support 

	Nokia/NSB
	okay

	CATT
	okay

	Huawei, HiSilicon
	Support.





3.5 SRS type (Closed)
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 15
· To discuss whether the multiple cells for bandwidth aggregation can be updated for periodic SRS
· If it can, the MAC CE can be used to update the association cells for periodic SRS transmission
Proposal 16:
· For single MAC CE activate Positioning SRS resource set across carriers, the MAC CE includes
· Cell group information or multiple cells information
· SRS resource set ID 
Spatial relation for SRS resource across multiple cells or cell group Proposal 17:
· Study the potential enhancement for the aperiodic positioning SRS before supporting aperiodic Positioning SRS across carriers 

	OPPO
	Proposal 7: Support aperiodic SRS for positioning for bandwidth aggregation and the triggering DCI triggers the transmission of all linked SRS resources for positioning.
 Proposal 8: Using SRS for MIMO in bandwidth aggregation can be up to system implementation and there is spec impact.


	QC
	Proposal 14: Support aperiodic SRS for positioning to be used for SRS BW aggregation, without however introducing any additional/further enhancement than what is already specified for the purpose of triggering the aperiodic SRS. 


	Nokia
	Proposal 14: RAN1 supports single DCI triggering aperiodic positioning SRS resources across multiple carriers.

	Intel
	Proposal 4
· SRS for positioning with bandwidth aggregation is supported for Ues in RRC_CONNECTED and RRC_INACTIVE states.
· Aperiodic SRS for positioning with bandwidth aggregation is supported. 
· SRS resources sets across linked CCs can be triggered by a scheduling DCI, based on the linkage between SRS resource sets across contiguous carriers.  


	CATT
	Proposal 12: Support aperiodic positioning SRS for bandwidth aggregation for Ues in RRC_CONNECTED state.
Proposal 13: No need to explicitly support MIMO SRS for BW aggregation positioning


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


	LG
	Proposal 5: Support a single DCI scheduling positioning SRS across the linked carriers.


	Apple
	Proposal 20: Cross Carrier Scheduling: Discuss whether a single trigger start the transmission of the SRSps on the different CCs.


	Xiaomi
	Observation 2: Single DCI triggers aperiodic SRS across multiple carriers is supported in multi-cell PUSCH/PDSCH scheduling.


	ETRI
	[bookmark: _Ref131766485]Proposal 4: All serving cells for SRS transmissions may activated or deactivated.

	ZTE
	Proposal 12: For SRS bandwidth aggregation, besides semi-persistent and periodic SRS for positioning, support aperiodic SRS for positioning for UE in RRC connected mode.
Proposal 14: Support single DCI triggering aperiodic positioning SRS in two or three contiguous carriers for SRS aggregation. 
· Try to reuse the achievement in the agenda of multi-cell PDSCH/PUSCH with a single DCI 




	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




Round 1
FL comments: Majority companies support aperiodic SRS aggregation for UE in RRC_CONNECTED state. Qualcomm think Rel-17 can already support this with two DCIs scheduling SRS in two carriers in the same symbol(s). Other companies think single DCI triggering SRS across multiple carriers should be supported. Rel-18 CA mechanism can be reused.
OPPO and CATT suggest to agree MIMO SRS with transparent way as the same as Rel-17. If no spec impact, FL thinks it is also OK without any agreement to agree/preclude this.
· Support aperiodic SRS for bandwidth aggregation for Ues in RRC_CONNECTED state
· Yes, with single DCI triggering SRS resources across multiple  CCs, e.g. reuse Rel-18 CA mechanism
· ZTE, OPPO, Nokia, Intel, CATT, LG, Apple, xiaomi, Qualcomm
· Further study: vivo

· Support MIMO SRS for bandwidth aggregation 
· Yes with system implementation
· OPPO
· No need to explicitly support MIMO SRS for BW aggregation
· CATT


Proposal 3.5-1: Support aperiodic positioning SRS for bandwidth aggregation for Ues in RRC_CONNECTED state.
· Support a single DCI scheduling positioning SRS across two or three carriers, try to reuse the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI 


	Company
	Comments  

	CATT
	Support

	vivo
	For the progress, we are okay to support aperiodic positioning SRS, but how to support the aperiodic positioning SRS can be FFS.

	CMCC
	Support.

	Xiaomi
	Ok

	Huawei, HiSilicon
	Regarding aperiodic SRS across multiple carriers, more study is needed.
With the use of MIMO SRS, the TRP measurement should also be applied, with UE side up to its implementation.

	Samsung 
	Support

	Lenovo
	Fine to support

	Spreadtrum
	Support

	ETRI
	Support.

	Ericsson
	Ok to support aperiodic SRS based BWP aggregation. 
As suggested by vivo, the details should be FFS.  We prefer the remove the following part and leave the details to FFS.

“try to reuse the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI” 


 

	Intel
	We are fine with the main bullet. For the sub-bullet, we do not support “try to reuse the conclusion/agreements in agenda of multi-cell PUSCH/PDSCH scheduling with a single DCI”. Given the linkage between SRS resource sets across carriers, as long as one of the SRS resource sets is triggered, other SRS resource sets in different carriers can be triggered as well. 

	OPPO
	Support

	Nokia/NSB
	We are generally supportive of this proposal, but we would suggest the details on how to support it, so prefer to remove “try to reuse……. DCI”.

	Apple
	Support. Details FFS

	Qualcomm
	We don’t agree with the subbulet. 

	FL
	@Intel  ‘Given the linkage between SRS resource sets across carriers, as long as one of the SRS resource sets is triggered, other SRS resource sets in different carriers can be triggered as well.’ What you want is the same as the agreement in agenda of multi-cell PUSCH/PDSCh scheduling agenda.



Round 2 
FL comments: Most concern is on the subbulet. Lets make the details are FFS.

Proposal 3.5-2: Support aperiodic positioning SRS for bandwidth aggregation for Ues in RRC_CONNECTED state.
· FFS the details

	Company
	Comments  

	vivo
	OK

	Xiaomi
	Fine

	Nokia/NSB
	OK

	CATT
	OK

	Qualcomm 
	OK

	LGE
	OK

	Spreadtrum
	OK

	CMCC
	Support.

	Intel
	Support

	OPPO
	Support

	Samsung 
	support

	Apple
	support




Agreement
Proposal 3.5-2: Support aperiodic positioning SRS for bandwidth aggregation for Ues in RRC_CONNECTED state.
· FFS the details

3.6 Relationship with communication CA
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Huawei
	Proposal 7: Support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation for UE capabilities.
Proposal 8: Support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA. 


	vivo
	Proposal 20:
· The SRS transmission is within the active BWP and activated cell.


	OPPO
	Proposal 11: For SRS of positioning for bandwidth aggregation, the SRS resource for positioning is configured in each BWP and do not introduce SRS outside BWP. 


	QC
	Proposal 15: Use the SRS carrier switching framework as a starting point for enabling SRS bandwidth aggregation across 2 CCs in intraband CA at least for periodic SRS transmissions. 


	Intel
	· For SRS for positioning, the relationship between UL CA and bandwidth aggregation is as follows:
· CCs for SRS for positioning transmission are aligned with that of UL CA configuration (including active UL BWP in each CC) – that is, they are either same or a subset of UL CA configuration. 
· For RRC_INACTIVE state, UE behavior for transmission of SRS for positioning is defined similar to transmission of SRS for positioning in RRC_INACTIVE outside of initial UL BWP as in Rel-17.
Proposal 10
· For support of PRS/SRS bandwidth aggregation, a UE is expected to support basic DL/UL CA capabilities as a pre-requisite for the corresponding band/band combinations.



	MediaTek
	Proposal 2-4: Support SRS transmission outside BWP and across carriers
 
Proposal 2-5: In a certain time duration for SRS transmission outside BWP and across carriers, the SRS could be configured with a starting RB and a BW in each CC
 
Proposal 2-6: In a certain time duration for SRS transmission outside BWP and across carriers, the SRS could be configured with a starting RB and a wider BW which is across CCs


	Apple
	Proposal 19: BWP Switching: For a SRS configured by SRS-PosResource-r16, the UE is only expected to transmit SRS within the active UL BWP of the UE. As SRS resources to be aggregated from different carriers are transmitted in the same slot and in the same symbols, the UE should expect the BWP containing the SRSp across all CCs to be active at the expected time of transmission.
 

	Samsung
	Proposal 11: Support the decoupling of the SRS bandwidth aggregation and the communication carrier aggregation and support the configuration of SRS BW aggregation not limited by the allowed configuration of communication CA, FFS, the details e.g., configuring SRS Tx window.


	Xiaomi
	Proposal 14: Define a new UE capability to report the bandcombination, the maximum number of carriers, the supported combination set if more than one for SRS bandwidth aggregation


	DOCOMO
	Proposal 2: 
· Legacy UL communication CA capabilities and SRS band width aggregation capabilities should be decoupled.

	ZTE
	Proposal 16: Support UE capability on positioning SRS bandwidth aggregation per band or per band per band combination. 
Proposal 17: Support to configure positioning SRS outside the corresponding BWP, but still within the corresponding carrier 



In RAN1#112 meeting, the following agreement was made for further study. 
	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



Round 1
FL comments:  Because in-dependency for positioning band communication, several companies suggest SRS configuration outside BWP (two options are suggested by MediaTek), and SRS carrier aggregation decoupled with communication CA capability and configuration. 
In the case that SRS carrier aggregation is decoupled with communication CA, i.e. the carriers for positioning SRS aggregation may not belong to the carrier set for communication CA. Qualcomm suggests using SRS carrier switching liked configuration while some other companies think the SRS aggregation capability/configuration should be based on the communication CA. 

· Support SRS outside active BWP 
· Yes: Huawei, ZTE, MTK
· Option 1: SRS transmission outside BWP, the SRS could be configured with a starting RB and a BW in each CC
· Option 2: the SRS could be configured with a starting RB and a wider BW which is across CCs
· No: vivo, OPPO, Apple
· SRS carrier aggregation decoupled with communication CA
· Yes: Huawei, Qualcomm (at least for periodic SRS), Samsung, DOCOMO
· No, i.e. based on band-combination basis: vivo, Intel, ZTE, xiaomi


Proposal 3.6-1: Decide the following in RAN1#112bis-e meeting
· Whether support SRS outside BWP
· Whether SRS carrier aggregation is decoupled with communication CA

	Company
	Comments  

	CATT
	It might be simpler if SRS carrier aggregation is decoupled with communication CA

	vivo
	Firstly, in the last meeting, we prefer to configure SRS outside active BWP, but, in the online meeting, the majority agree SRS resources are per BWP per carrier configuration. In this case, we are not sure why we need to further discuss the first sub-bullet.

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.

Secondly, for the second sub-bullet, we think it may contain two issues, first about capability and second about using carries. At least, for the capability, the communication CA capability should be a prerequisite for positioning. And for the actual carriers for aggregation, the positioning should be performed in active BWP if SRS resources are per BWP per carrier configuration. That does not mean the SRS can not be transmitted in the carrier without data, but require the carrier can be activated by positioning requirements.

	CMCC
	Yes for the two bullets.

	Mtk
	1, it seems both bullets could be supported without conflict. But it is not sure how many carriers we can have to truly “deouple” SRS CA and communication CA?


	Xiaomi
	OK

	Huawei, HiSilicon
	To FL: Regarding SRS outside BWP, our preference is to reuse the BWP on the UL carrier to contain the SRS.

Regarding the decoupling, maybe a better wording should be 
· UE supporting SRS BW aggregation may not be required to support communication CA on the set of carriers.


	ETRI
	We support the way forward.
Regarding the first point, we prefer to SRS transmission within the BWP. 
Regarding the second point, it is more relevant to capability.

	Ericsson
	We think it is simpler to decouple SRS carrier aggregation from communication CA.

	Intel
	We suggest to focus on RRC connected mode for this proposal. 

For the first subbullet, it seems to us if we support the SRS outside BWP, substantial specification impact is expected. We do not see the need to reopen the discussion. 

For the second sub-bullet, we prefer to first consider applying a similar approach as for single carrier SRSp transmsisions in which case the serving gNB provides the information on the SRS configuration to an LMF for coordination across other gNBs/TRPs. Thus, as a baseline, a similar approach should be considered – CCs for SRS for positioning transmission are aligned with that of UL CA configuration (including active UL BWP in each CC).

	InterDigital
	We support the proposal.

	Qualcomm
	For the first bullet, SRS for Positioning was agreed to be part of the UL BWP, so not sure we need to discus it.

On the second bullet, no strong view on supporting the decoupling, so we can be OK with going through the UL CA path. 

	FL
	Proposal 3.6-1: Decide the following in RAN1#112bis-e meeting
· Whether support positioning SRS outside BWP
· Whether UE supporting positioning SRS BW aggregation is required to support communication CA on the set of carriers. 
· This is only for UE in RRC_CONNECTED state




Round 2 (High)
FL comments: It seems the first bullet is not agreeable from QC, vivo and Intel views. Lets focusing on the second bullet. 
Please add your companies’s name under each option. If you have any suggestion for compromise or technique concerns, please provide the details in the table. 

Proposal 3.6-2: For UE in RRC_CONNECTED state, the UE supporting positioning SRS BW aggregation is not required to support communication CA on the set of carriers. 
· Yes: Huawei, CMCC, Samsung
· Open: QC, Intel, CATT
· concern: OPPO

	Company
	Comments  

	vivo
	A clarification question is whether it contains the case that UE can not perform the communication CA on the set carriers based on UE capability, but can perform positioning CA.

	Huawei, HiSilicon
	Reply vivo:
Yes.

For example, UE baseband only supports 100MHz UL data processing, but its RF can be capable of transmitting 200MHz SRS.

The spec impact could be limited to UE capability. The configuration itself should allow a Scell configured with a BWP containing only SRS without PDxCH or PuxCH configured, which can be supported by omitting the optional fields.

We do not mind to make a similar conclusion for DL-PRS, but there should be no spec impact.


	Qualcomm
	We don’t have strong concern unless the intention is a “blown-up new feature” with a lot of specification changes needed. 

	CMCC
	Support

	Intel
	We can be open to consider the decoupling of CA and BW aggregation for SRS as UE capability. As mentioned in the first round, as a baseline, we think CCs for SRS for positioning transmission should be aligned with that of UL CA configuration (including active UL BWP in each CC) and can be a subset of CA configuration

	Samsung 
	Support 

	OPPO
	We share the same understanding as intel: the CCs of SRS for positioning shall be aligned with and within that of CA configuration. 
However, the proposal is to propose SRS for postioing on CCs which is not supported by UE in CA. That is not accatple from the perspective of UE.

	Huawei, HiSilicon2
	Reply to OPPO: From UE implementation perspective, support of a SCell with only SRS transmission without data is much easier than support of a SCell with full-fledged communication capabilities (including DL/UL). It should be acceptable and also cost friendly to UE implementation.
One example is Rel-18 RedCap where the data is limited to 5MHz, while RS can be 20MHz.

	Apple
	We would prefer them to be coupled but can accept as a UE capability.



3.7 Power reduction
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	Nokia
	Proposal 15: For the simultaneous transmission of multiple SRS resources, RAN1 specify UE behavior in the scenario where the total uplink transmission power across multiple carriers exceeds P_c,max, 


	Huawei
	Proposal 10: The same transmission power reduction of the aggregated SRS carriers should be applied in the case when the total uplink transmission power across multiple carriers exceeds P_c,max.


	vivo
	Proposal 18:
· To enable SRS bandwidth aggregation in two or three carriers, the power allocation of different carriers should be adjusted based on the occupied PRB of SRS transmission if the power across multiple carriers exceeds P_c,max.

	Intel
	Proposal 8
· A scaling factor may be commonly applied for the transmit power of SRS transmission in different carriers so that the total transmit power does not exceed the maximum transmit power. 


	Samsung
	Propose 8: When the total uplink transmission power across multiple carriers exceeds P_c,max, the principle of selecting CC(s) for SRS transmission or for SRS transmission power reduction may need further discussion.

	CMCC
	Proposal 7: 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.

	OPPO
	Proposal 9: When the total UE Tx power exceeds P_c,max, the priority rule defined in current spec is reused on the SRS resources linked for bandwidth aggregation and thus no spec change. 

	Xiaomi
	Proposal 12: To guarantee that the bandwidth aggregation SRSs in different CCs have the same transmit power per subcarrier, the amplitude scaling factor β for SRSs in different CCs should be the same.

Proposal 13: The total transmit power of SRS applied to bandwidth aggregation is set to Pc,max when the total uplink transmission power across multiple carriers exceeds Pc,max

	ZTE
	Proposal 18: Support the same power prioritization for a positioning SRS transmission occasion between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds . 



The following agreement has been agreed in RAN1#112 meeting. 
	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



Round 1
FL comments: Since we had agreed the same PSD for the positioning SRS across the aggregated carriers, the current priority rule may not work when the total uplink transmission power across multiple carriers exceeds P_c,max. since some carriers may be prioritized according to existing 38.213 section 7.5, e.g. Pcell or the cell with PUCCH.  
Majority companies think the same power reduction/prioritization should be used for the aggregated carriers. Then, a scaling factor may be commonly applied for the transmit power of SRS transmission in different carriers so that the total transmit power does not exceed the maximum transmit power.
· Option 1: Support the same power prioritization/reduction for a positioning SRS transmission occasion between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds . 
· Yes: ZTE, CMCC, Huawei, Intel, xiaomi
· Option 2: When the total UE Tx power exceeds P_c,max, the priority rule defined in current spec is reused on the SRS resources linked for bandwidth aggregation and thus no spec change
· OPPO

Proposal 3.7-1: Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds .

	Company
	Comments  

	CATT
	Okay

	vivo
	Agree, and we think the power of each carrier can be  when total UE transmit power in a transmission occasion I exceeds .

	CMCC
	Support. The power control details can be further studied.

	Xiaomi
	Generally firne with proposal 3.7-1.
Based on the agreement in RAN4 in SI, the priority rule defined in current spec. is not needed for bandwidth aggregation SRSs in different CCs.
RAN4-104bis-Agreement: 
Notifying RAN1 on UE transmit power limitation due to prioritization of Pcell over Scell is not needed at this point in time

In addition, how to ensure the bandwidth aggregation SRSs in different CCs have the same transmit power per subcarrier should specified first before the discussion about how to allocate transmit power amomg bandwidth aggregation SRSs when the total uplink transmission power across multiple carriers exceeds P_c,max. At least in current power control framework for SRS-Pos, it can not be guaranteed even the SRSs in different CCs are indicated with the same power control parameters.

	Samsung 
	Support

	Lenovo
	Generally fine with proposal.

	Spreadtrum
	Support

	ETRI
	Support the proposal.

	Intel
	
It is not clear to us the meaning of same power prioritization in this context. The original proposal includes reduction, which seems aligned with our understanding, and all that is necessary. 

	OPPO
	Do not support. 
The proposal will fail the SRS for positioning transmission. When the total UE Tx power exceeds Pcmax,  if we partition the power on multiple SRS resources, each SRS resource would have insufficient Tx power and that will even weaken the received signal power level of each SRS for positioning.

	Nokia/NSB
	Support. It is necessary to clarify the UE ontinuou.

	Qualcomm
	We prefer to see a complete solution before agreeing; I think vivo’s response has a suggested scaling; at the end of the day we need to ensure that the same PSD per RE is specified. 

	ZTE
	@Intel and QC the wording of ‘priority’ is used in the existing 38.213. There is no UE behaviour description on how to reduce/scale the power in 38.213. 

@OPPO If we follow the legacy behaviour, one of the carriers will get power reduction. However, gNB cannot know whether and how much power reduction is done at UE side. That is the problem of the exsiting mechanism.  Furthermore, we have agreed the condition of the PSD in last meeting. The proposal is just to ensure the condition in the case when totoal power is beyond the Pc,max. 



Round 2 (High)
FL comments: The following phrase is copied from 38.213 section 7.5 which only described priority for power reduction. That’s why the wording of prioritization is suggested rather than power reduction or scaling.
38.213:
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.


Proposal 3.7-2: Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds .

	Company
	Comments  

	vivo
	We share the same view as Intel and QC, the UE ontinuou is needed. In this case, even with the same priority, the UE ontinuou for controlling the power small than   should be clarified.
So, we prefer to provide the power when it exceeds 

For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS 38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. 


	Xiaomi
	Support with the following FFS:
Proposal 3.7-2: Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds .
· FFS: How to allocate the transmit power to SRSs across different CCs if they have the same power prioritization


	Nokia/NSB
	It seems that companies want to make a complete solution and we think the comments from OPPO technically make sense. In low SNR case, the the wide-bandwidth does not always provide better performance based on Ziv–Zakai bound (it is more tight bound than CRB especially for 0 – 10 dB SNR region), so we need to consider that the UE selects a part of SRS resources to increase power allocation per subcarreier. 

We suggest to add one more bullet: 

FFS: the UE selection on SRS resources of different CCs to increase the power allocation per RE when total UE transmit power in a transmission occasion I exceeds .

	CATT
	Support 

	LGE
	Support 

	Spreadtrum
	Support

	CMCC
	We share similar views as vivo. We admit that current spec only describe prioritization, but to enhance the power control of SRS BW aggregation, details on UE power reduction is needed.

	Intel
	We share similar view as vivo that a clear UE behavior needs to be defined. It would be simpler to mention that a scaling is applied for the Tx power for SRS in multiple carriers. 

In addition, it would be good to clarify whether the SRS with BW aggregation with different resource types in the same symbols is considered in the proposal. In the current specification, A-SRS has higher priority than P/SP SRS. If SRS BW aggregation with different resource types is supported, it is not clear to us whether same prioritization is also applied for this case. 

	Qualcomm
	The proposal may be OK, but still a statement is needed to say how the UE will do the allocation; i.e. the UE will  need to transmit with equal power per RE. If the BWs are different, the UE will have to scale.  An example shown below:

Updated Proposal 3.7-2: 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.


	Samsung 
	Share a similar view with vivo, Intel and QC that the UE ontinuou is needed. A clarification question is that whether same power prioritization means UE should reduce the Tx power for all carrier when total UE transmit power in a transmission occasion I exceeds .


	OPPO
	As we commented in previous round, The proposal will fail the SRS for positioning transmission. When the total UE Tx power exceeds Pcmax,  if we partition the power on multiple SRS resources, each SRS resource would have insufficient Tx power and that will even weaken the received signal power level of each SRS for positioning.

@ZTE: equally allocating power to all aggregated SRS resource will fail all the SRS resources, which is even worse case than that one is receiveable. 


	FL
	@Intel In my view, the same SRS-type is needed as a condition. Let’s continue discussing this issue in section 3.1.
@OPPO and Nokia We have agreed the same PSD. If UE only reduce the power for one of linked carriers, it reverts the previous agreement. In such case, the linage is not held anymore from UE side, but gNB doesn’t know, and may still do aggregation measurement, then the error case is caused. 
@Samsung, My understanding is yes, but we can further discuss the details if needed.

Proposal 3.7-2a: 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


	vivo
	We agree with the intention of FL, but we wonder whether RE-level power can be captured in RAN 1. In this case, maybe RB level is more appropriate
· UE’s transmit power in each resource block is equal for SRS bandwidth aggregation between SRS in two or three carriers


	Nokia/NSB
	To FL: The intention of our suggestion was to select a part of the CCs, and still the same power can be allocated for the transmitted SRS resources, but we are okay with the above proposal although we don’t try further optimization. Thanks



3.8 UE capability
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	xiaomi
	Proposal 14: Define a new UE capability to report the bandcombination, the maximum number of carriers, the supported combination set if more than one for SRS bandwidth aggregation




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

	Company
	Comments  

	CATT
	Okay

	Xiaomi
	Support

	Intel
	The proposal does not seem to say much beyond the obvious. In our view, it would be better to have a more meaningful description once the design elements are bit more mature.

	Qualcomm
	Support

	LGE
	Fine, but it should be a UE capability on SRS for positioning and not for SRS for MIMO. 

	NTT DOCOMO
	Support.



3.9 Others
Based on the submitted contributions, the following statements/proposals are identified to be related to this topic:
	vivo
	Proposal 19:
· For SRS bandwidth aggregation transmission, to discuss whether other cell’s  SRS  can be transmitted if SRS of one cell is dropped 

	Intel
	Proposal 6
· For SRS bandwidth aggregation, UE may not maintain phase continuity when SRS transmission is dropped or cancelled in a carrier. 


	CATT
	Proposal 14: In Rel-18, UL bandwidth aggregation positioning should only consider the scenarios where the UE simultaneously transmits UL SRS resources in multiple intra-band contiguous carriers. The UL bandwidth aggregation scenarios where the SRS resources of different PFLs/carriers transmitted are not transmitted simultaneously, e.g., SRS resources are allocated in different slots or different symbols, should not be considered. 
Proposal 15: In Rel-18, UL bandwidth aggregation positioning should have no impact on the existing procedures and requirements for the simultaneous transmission of SRS resources in one carrier and other UL channels in other carriers.

	Apple
	Proposal 16: A discussion of the sequence used across the SRS aggregated bandwidth is needed. There are two options:
· Option 1: one sequence across the aggregated bandwidth 
· Option 2: different sequences in each component of the aggregated bandwidth.

	Samsung
	Proposal 9: For operation across CCs, if any aggregated SRS resources across CCs collides with a scheduled UL/DL signals/channels, the other UL/DL signals/channels is dropped in the symbols in the collide CC where the collision occurs.
Proposal 10: If the priority of the aggregated SRS across CCs is determined as low priority, when the UE determines the presence of other UL/DL signals and channels of higher priority than the SRS for positioning on a symbol configured with the SRS for positioning later than N symbols before the SRS for positioning symbols, the UE is not required to receive the other DL signals and channels and transmit the other UL signals and channels, and may transmit the SRS symbol for positioning and consider the SRS for positioning as higher priority in that symbol.



Round 1
FL comments: Similar as DL, the dropping rule is mentioned by companies. The following proposal is suggested where the last FFS part is raised by Intel, we can further discuss if it is agreeable especially when 3 carriers are aggregated, but SRS in one CC is dropped.


Proposal 3.9-1: 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 whether UE still maintains phase continuity between the remaining carriers


	Company
	Comments  

	CATT
	If  SRS in one of aggregated carriers is dropped in a symbol, UE may continue SRS transmission in other UL carriers. gNB is obviously not required to continue combining the SRS resources from the UL carriers.

	Xiaomi
	Fine with proposal 3.9-1.

	Huawei, HiSilicon
	Alt.1

	Samsung 
	Alt. 2. Since the remaining CCs can be continuous or discontinuous, further discussion may be needed on how to transmit SRS on the collide symbol, i.e. SRS transmitted in aggregated CCs or only in a single CC or the left CC without BA. And considering the RF retuning time, an extra retuning time is needed when one of the CC is droped due to the collision. When a scheduled UL/DL signals and channels collides with the aggregated SRS and when the scheduled UL/DL signals is present within the RF retuning time,  UE cannot switch back to transmit UL or receive DL signal with higher priority. Therefore, we think the UE ontinuou should be further clarified in this case. 

	ETRI
	We slightly prefer Alt 1. In our understanding, the UE breaks phase continuity and gNB may not accumulate this measurement instance.

	Intel
	Support; we would suggest to clarify the FFS bullet to say “FFS: The UE may not be expected to maintain phase continuity across the remaining carriers”. 

	Nokia/NSb
	Alt.1

	FL
	The proposal is updated based on Intel’s comment.

Proposal 3.9-1a: 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


	Apple
	We are fine with the proposal and slightly prefer Alt. 1



Round 2 (Medium)
Proposal 3.9-2: 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

	Company
	Comments  

	Xiaomi
	OK

	Nokia/NSB
	Support

	LGE
	According to the 38.214 spec, in case of intra-band CA, the UE does not expect to be configured with SRS from a carrier and other UL signal/channels other than PRACH from different carrier in the same symbol. And the UE shall not transimt simultaneously SRS resource(s) from a carrier and PRACH from a different carrier. 
Based on this, our understanding is that Alt 2 is precluded by the current spec; NW cannot configure other UL signals/channels at the symbols where SRS with BW aggregation is configured, hence SRS dropping due to the other signals/channels cannot be occurred. In case of SRS from a carrier is dropped by the PRACH transmission, Alt 1 is already specified by the current spec. We prefer to keep the existing mechanism that already specified in the spec. 
If I misunderstood something, please let me know. 
[image: ]


	Intel
	Support

	Samsung 
	Agree the proposal in general. A clarification question is whether Alt 2 contains the case that SRS aggregation across CCs are still supported when the remaining CCs are ontinuous.

	OPPO
	Alt.2 should be selected

Alt.2 is the existing specification. Alt.1 will change the whole UL dropping rule and order and has impact on all the uplink transmission. 

	FL
	@LG The existing spec you mentioned is the case when simultaneous SRS transmission is not supported. If UE has the capability with aggregation, we have to discuss the new case. 

	LGE
	As I raised my concern via email discussion, I think the situation we are discussing about will not be happened.
Regarding simultaneous SRS transmission across multiple CC is supported by current spec, and I agree that it can be supported already.
My point is that whether the simultaneous transmission of SRS and other signal/channel is allowed by the current spec.
In my understanding, it is allowed when intra-band non-contiguous CA and inter-band CA cases if UE has the capability.
On the contrary, it is not allowed currently for intra-band contiguous CA case.
Hence, if BW aggregated SRS transmission is indicated, the UE can expect it will not collide with other UL signal/channels.
Also if the UE transmit PRACH or MsgA at symbols where BW aggregated SRS symbol is indicated to be transmit, the UE shall drop all SRS symbols at all carriers.
I capture the latest version of Rel-17 38.214 spec as bellow: (38.214 v17.5.0 section 6.2.1)
	In case of intra-band contiguous carrier aggregation, or in inter-band or intra-band non-contiguous CA band combination if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be indicated with a SRS transmission from a carrier and to be configured or scheduled with a PUSCH/UL DM-RS/UL PT-RS/PUCCH transmission from a different carrier in the same symbol.
In case of intra-band contiguous carrier aggregation, or in inter-band CA band combination if simultaneous SRS and PRACH transmissions are not supported by UE, or in case of intra-band non-contiguous CA band combination if the UE is not configured with higher layer parameter intraBandNC-PRACH-simulTx-r17, the UE shall not transmit simultaneously SRS resource(s) from a carrier and PRACH from a different carrier.
In case of intra-band contiguous carrier aggregation, or in inter-band CA band combination if simultaneous SRS and MsgA transmissions are not supported by UE, the UE shall not transmit simultaneously SRS resource(s) from a carrier and MsgA from a different carrier.


 
Also, you can check the previous discussion related this issue in the Rel-17 CR : R1-2205625
 
If I understood the proposal correctly, the assumption of it is that there could be a potential case where SRS transmission at one carrier could be overlapped with other signal/channels in the other carrier.
But I believe the case will not be happened.
I think simultaneous SRS transmission across multiple CCs is a baseline feature of the SRS BW aggregation, and believe we don’t have to redesign collision handling rule differently from the legacy one.
 
It seems like we are the only company who has concern on this topic, but I would like to check my understanding before we make email endorsement on it.


	ZTE
	@LG thanks for the further clarification. I think your statement is valid. With the assumption that posSRS cannot simultaneously transmit with other UL signals including PRACH, Msg3, PUSCH/UL DM-RS/UL PT-RS/PUCCH, the current spec should be enough in my view. Let’s hear more views. 
However, there are another cases that posSRS from one of aggregated carriers may collide with another SRS with higher priority, e.g. the posSRS is periodic but the higher priority SRS is aperiodic. In such case, whether the posSRS in the remaining one of the aggregated carriers should be still transmitted? I think we still need further discuss. 

38.214:

For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resource configured by SRS-PosResource on different CCs, subject to UE's capability
For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resource configured by SRS-PosResource and SRS-Resource on different CCs, subject to UE's capability.
[bookmark: _Hlk523498144]In case a SRS resource with resourceType set as 'aperiodic' is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic/semi-persistent SRS symbol(s) that are not overlapped with the aperiodic SRS resource are transmitted. In case a SRS resource with resourceType set as 'semi-persistent' is triggered on the OFDM symbol(s) configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted. 

Based on that, we suggest the following update:

Proposal 3.9-2a: 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
· This is at least applicable when the positioning SRS collides with another higher priority SRS






4 Proposals for GTW 

Proposal 2.3-2b 
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use IE of 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 
· FFS whether the RSRP/RSRPP is for joint across the aggregated PFLs or for one of aggregated PFL
· In a measurement report element, PFL aggregation indication is supported to indicate whether/which PFLs are aggregated for the PRS measurement is aggregated
· FFS: 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


Proposal 2.2-2
For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· 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.
· vivo, xiaomi, ZTE, Huawei, MTK, CMCC, Intel, OPPO, Samsung, CATT(2nd preference), Spreadtrum (2nd preference),
· 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.
· Nokia/NSB, CATT, LGE, QC, Spreadtrum, DOCOMO

FL suggested compromised Proposal 2.2-2: For PRS bandwidth aggregation across PFLs, select one of the following options in RAN1#112bis-e meeting
· 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. If the conditions are not satisfied for some resources, no aggregation is assumed.
· For the non-linked PRS resource sets, no aggregation is assumed even if the conditions are satisfied.

Proposal 2.5-2a for conclusion 
The left details are up to RAN2 and RAN3 for on-demand PRS on PRS bandwidth aggregation.

Proposal 3.1-2a
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 SRS resource-Type 
· [The same timing advance offset]


Proposal 3.6-2 
For UE in RRC_CONNECTED state, the UE supporting positioning SRS BW aggregation is not required to support communication CA on the set of carriers. 

Proposal 3.7-2a 
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


5 Proposals for email endorsement 

Proposal 2.7-2a: 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 type of PFL bandwidth combinations, including maximum number of PFLs, the total aggregated bandwidth, etc. to be supported by a UE
· This is applicable for DL-TDOA and Multi-RTT positioning methods

Proposal 3.1-2b 
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

Proposal 3.4-2
Positioning SRS bandwidth aggregation is supported for UEs in both RRC_CONNECTED and RRC_INACTIVE state.
· FFS details

Proposal 3.9-2a
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
· This is at least applicable when the positioning SRS collides with another higher priority SRS

6 Previous agreement

6.1 RAN1#112
In RAN1#112 meeting, the following agreements were achieved for PRS/SRS bandwidth aggregation:
	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
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image11.png
In case of intra-band carrier aggregation or in inter-band CA band combination if simultaneous SRS and
PUCCH/PUSCH transmissions are not supported by UE, the UE is not expected to be configured with SRS froma
carrier and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats from a different carrier in the same symbol

In case of intra-band carrier aggregation or in iter-band CA band combination if simultaneous SRS and PRACH
transmissions are not supported by UE, the UE shall not transmit simultaneously SRS resource(s) from a carrier and
PRACH from a different carrier
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