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In this contribution, we address RAN1 focused enhancements for PRS/SRS bandwidth aggregation.
Discussion
PRS Aggregation: Common Transmission

Based on the RAN4 study RRM assumptions and the existing RAN1 agreements, we propose the following:

For PRS bandwidth aggregation, in two or three different PFLs the  following additional conditions should be satisfied:
· It is not necessary to have the same number of PRS resource sets and resources for a TRP
· The condition that the gNB Tx TEG and UE Rx TEG should be the same is not needed. There may need to be some discussion on the maximum TX timing error margin (possibly in RAN4). In RAN1, we can signal the TEG ID for each of the aggregated PFLs or assign a single TEG ID for the aggregated PFL. 

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

PRS Aggregation: Measurements and feedback for PRS bandwidth aggregation

For measurement and feedback with PRS bandwidth aggregation:
· The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· It can be up to UE implementation if  the single RSRP/RSRPP is based on aggregated PRS resources across 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 set of aggregated PLFs with each measurement between a different pair of DL PRS resources associated with the set of a set of aggregated PLFs or DL PRS resource sets associated a set of aggregated PLFs within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern may need to be modified to accommodate the increased measurement requirements.


Proposal 2: For measurement and feedback with PRS bandwidth aggregation:
· The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· It can be up to UE implementation if the single RSRP/RSRPP is based on aggregated PRS resources across 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 set of aggregated PLFs with each measurement between a different pair of DL PRS resources associated with the set of a set of aggregated PLFs or DL PRS resource sets associated a set of aggregated PLFs within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern may need to be modified to accommodate the increased measurement requirements.


SRS Common Transmission

Based on the RAN4 study RRM assumptions and the RAN1 #112/RAN1 112-bis-e agreements, we propose the following:

For SRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· It is not necessary to have the same number of SRS resource sets and resources in each carrier
· The condition that the gNB Tx TEG and UE Rx TEG should be the same is not needed. There may need to be some discussion on the maximum TX timing error margin (possibly in RAN4). In RAN1, we can signal the TEG ID for each of the aggregated PFLs or assign a single TEG ID for the aggregated SRSs. 



Proposal 3: For SRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· It is not necessary to have the same number of SRS resource sets and resources in each carrier
· In RAN1, we can signal the TEG ID for each of the aggregated PFLs or assign a single TEG ID for the aggregated SRSs. 

SRS Aggregation: Measurements 
Similar to the PRS, the RSRP and RSRPP may be reported jointly or separately. For measurement and feedback with SRS bandwidth aggregation:
· In the measurement report, the single RSRP/RSRPP can be based on aggregated SRS resources across aggregated carriers.

Proposal 4: For measurement and feedback with SRS bandwidth aggregation:
· In the measurement report, the single RSRP/RSRPP can be based on aggregated SRS resources across aggregated carriers.

 SRS Aggregation: Power control 
For SRSp transmission power for an SRSp configured by SRS-PosResource-r16, only open loop power control (OLPC) is used. 

In RAN1 #112-bis-e, the following agreement was made [1]:
	Agreement
Support the same power prioritization between the aggregated carriers in the case when total UE transmit power in a transmission occasion I exceeds  
· The UE allocates power to the multiple SRS resources in the transmission occasion i of the aggregated carriers such that the UE’s transmit power in each transmitted resource element is equal.
· FFS further details, e.g. power scaling between aggregated carriers

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



 To enable estimation of the power across multiple aggregated carriers, the following procedure may be followed: 
1. Select the reference CC. This can be based on the exiting CA prioritization rules
2. Estimate the EPRE for the SRS in the reference CC
3. Set the EPRE for the SRSs in the additional CC(s)
4. Scale total power to ensure Pc_max is not exceeded

Note if the EPRE after scaling is insufficient for good performance, CCs may be dropped e.g. based on adjacency rules. In effect the transmit power is allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier.


Proposal 5: To enable estimation of the power across multiple aggregated carriers the following procedure may be followed: 
· select a reference CC and estimate the EPRE for the SRS in the reference CC. 
· Set the EPRE for the SRSs in the additional CC(s) and scale the  total power to ensure Pc_max is not exceeded. 
· If the EPRE after scaling is insufficient for good performance, the rules for dropping CCs may need to be supported.
In effect the transmit power is allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier







   SRS Aggregation: Collision and SPS for BW Aggregation
In RAN1 #113, the following agreement/working assumptions were reached [2]:
	
Working assumption 
For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.
Send an LS to RAN2 to confirm the feasibility.

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





MAC CE activation/deactivation: RAN1 should agree to the working assumption on MAC CE activation/deactivation for semi-persistent positioning SRS for bandwidth aggregation

In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol i.e. similar behavior as the RRC_INACTIVE state

Proposal 6: RAN1 should agree to the working assumption on MAC CE activation/deactivation for semi-persistent positioning SRS for bandwidth aggregation as follows:
· For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
· Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.


Proposal 7: In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol

Conclusion
In this contribution, the following observations and proposals were made:

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

Proposal 2: For measurement and feedback with PRS bandwidth aggregation:
· The RSRP and RSRPP reports may include signaling that indicates if they are measured per PFL, jointly or both.
· It can be up to UE implementation if the single RSRP/RSRPP is based on aggregated PRS resources across 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 set of aggregated PLFs with each measurement between a different pair of DL PRS resources associated with the set of a set of aggregated PLFs or DL PRS resource sets associated a set of aggregated PLFs within the DL PRS configured for those dl-PRS-IDs.
· The measurement gap pattern may need to be modified to accommodate the increased measurement requirements.


Proposal 3: For SRS bandwidth aggregation, the  following additional conditions should be satisfied: 
· SRS with RE-offset configuration which maintains contiguous SRS pattern across aggregated bandwidths even in the presence of guard tones
· It is not necessary to have the same number of SRS resource sets and resources in each carrier
· In RAN1, we can signal the TEG ID for each of the aggregated PFLs or assign a single TEG ID for the aggregated SRSs. 

Proposal 4: For measurement and feedback with SRS bandwidth aggregation:
· In the measurement report, the single RSRP/RSRPP can be based on aggregated SRS resources across aggregated carriers.

Proposal 5: To enable estimation of the power across multiple aggregated carriers the following procedure may be followed: 
· select a reference CC and estimate the EPRE for the SRS in the reference CC. 
· Set the EPRE for the SRSs in the additional CC(s) and scale the  total power to ensure Pc_max is not exceeded. 
· If the EPRE after scaling is insufficient for good performance, the rules for dropping CCs may need to be supported.
In effect the transmit power is allocated proportionally to each aggregated carrier under the constraint of Pc,max, i.e., the power is scaled based on the allocated PRBs for each aggregated carrier

Proposal 6: RAN1 should agree to the working assumption on MAC CE activation/deactivation for semi-persistent positioning SRS for bandwidth aggregation as follows:
· For semi-persistent positioning SRS for bandwidth aggregation, a single MAC CE can activate or deactivate:
· SRS resource set(s) in one or two or three of three aggregated carriers
· SRS resource set(s) in one or two of two aggregated carriers.
· Note: the single spatial relation is indicated by the MAC CE for each of two or three aggregated SRS resources.


Proposal 7: In RRC_CONNECTED state, for positioning SRS aggregation across CCs, if SRS in one of aggregated carriers is dropped in a symbol, stop SRS transmission in all aggregated carriers in the same symbol
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