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1	Introduction
The feasibility of PRS/SRS bandwidth aggregation has been studied during the SID phase and the corresponding RRM requirements are expected to be specified in the WID phase. Last RAN4 meeting reached some agreements reached in the [1] and there are some open issued in [2]. This contribution will provide our considerations on this topic. 
2	Discussion
	Issue 3-1-3: Applicable condition in RRC inactive 
· Proposals
· Option 1: Nokia
· RAN4 to base RRM requirements for RRC_INACTIVE on the scenario that aggregated carriers with SRS for positioning are located outside the initial UL BWP.

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


For SRS bandwidth aggregation, RAN1 agreed that the SRS configuration outside initial UL BWP can be the starting point. Consequentially, this scenario should be considered in RAN4 when defining RRM requirements.
Proposal 1: The scenario that aggregated SRS outside initial UL BWP should be considered when defining RRM requirements in RRC INACTIVE state.
	Issue 3-2-1: Conditions for PRS/SRS bandwidth aggregation requirements
· Proposals
· Option 1: ZTE, OPPO
· The conditions for PRS/SRS bandwidth aggregation agreed in RAN1 could be used as baseline for defining RRM requirements in RAN4.
· Option 2: HW
· Requirements for PRS CA are applicable provided that LMF requests UE to perform joint measurement across aggregated PFL.
· Requirements for aggregate measurement are applicable to PRS resources in the resource sets that are indicated to be linked, provided that the alignment conditions defined by RAN1 are met.

	Agreement
For PRS bandwidth aggregation between PRS in two or three different PFLs, the following are needed for the aggregated PRS resources for a TRP:
· The same periodicity and slot offset
· The same muting pattern
· The same NR-DL-PRS-SFN0-Offset value
· UE expects to be configured with PRS resources that maintain a per-symbol uniformly spaced PRS pattern across aggregated bandwidths in frequency domain (Note: It does not preclude dropping some REs in the guardband between two PFLs).
· FFS same antenna port from RAN1 perspective
Agreement
For PRS/SRS bandwidth aggregation between two or three different PFLs/carriers, send a reply LS to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification.


To apply PRS bandwidth aggregation, some conditions are proposed in the last meeting, such as the aggregated PRS/SRS resources should have the same numerology and be located in the same slots/symbols. It is noticed that these conditions, except ‘the same RF chain/antenna’, will be captured in RAN1. During last meeting, RAN1 send a reply LS [3] to request RAN4 to capture the condition of ‘the same RF chain (same antenna)’ in RAN4 specification. We think that is sufficient for RRM requirements, and there is no need to discuss other conditions.
Proposal 2: Use the conditions for PRS/SRS bandwidth aggregation agreed in RAN1 as the baseline and additional capture ‘the same RF chain (same antenna)’ in RAN4.
	Issue 3-2-2: Impact of number of PFLs on PRS/SRS bandwidth aggregation requirements
Agreements:
· The total measurement period for RSTD and UE Rx-Tx requirements with bandwidth aggregation across all PFLs is defined as
· Txxxx,total = Taggregate + Tnon-aggregate
· Taggregate is the total measurement period for aggregate measurements (i.e. measurements with bandwidth aggregation) across all PFLs
· Taggregate is equal to zero if aggregate measurements are not configured.
· Only PRS resources that are aggregated shall be counted in Taggregate
· Tnon-aggregate is the total measurement period for non-aggregate measurements (i.e. measurements without bandwidth aggregation) across all PFLs
· Tnon-aggregate is equal to the Rel-17 the measurement period requirement, with the modification that only PRS resources that are not aggregated are counted in Tnon-aggregate
· Tnon-aggregate is equal to zero if non-aggregate measurements are not configured.
· FFS whether additional margin shall be added for the alignment of aggregated and non-aggregated measurements.


The total measurement period across all PFLs is defined as the sum of Taggregate and Tnon-aggregate. In addition, we think Tmargin = max(Teffect, aggregate, Teffect, non-aggregate) should be added. For non-aggregated PFLs, the measurement period is defined as the sum of each PFL where only the sampling and processing time are counted for the last sample of each PFL. There will be a time gap from the last PRS sample in PFL#1 to the first available PRS sample in PFL#2, and that’s the reason why Teffect is added when summing the measurement periods for multiple PFLs. Similarly, Tmargin is also needed when summing aggregated and non-aggregated parts, and max(Teffect, aggregate, Teffect, non-aggregate) could be considered as the starting point.
Proposal 3: Tmargin = max(Teffect, aggregate, Teffect, non-aggregate) should be added when both Taggregate and Tnon-aggregate are larger than 0. 
As for how to define Taggregate for aggregated PRS resources, and the existing measurement period requirements can be used as baseline by considering the aggregated PRS resources as a single PFL.
Proposal 4: The existing measurement period requirements could be used as baseline to define Taggregate, and the aggregated PRS resources are considered as a single PFL.
	Issue 3-2-5: TEG for PRS/SRS bandwidth aggregation
· Proposals
· Option 1: OPPO
· Consider TEG to defined measurement requirements for aggregated PFLs.

	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.


Based on RAN1 agreements, TEG reporting will be applied for aggregated PFLs. Then the TEG should also be considered when defining measurement requirements for aggregated PFLs.
Proposal 5: Consider TEG to defined measurement requirements for aggregated PFLs.
	Issue 3-2-6: Impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement
· Proposals
· Option 1: HW, E///
· RAN4 to discuss the impact of PRS resource dropping in one or more PFLs on the requirements based on further RAN1 agreements.
· Option 1A: E///
· RAN4 to start evaluating impact of PFL dropping due to collision with high priority DL signals/channels on requirements for PRS aggregation for positioning measurements after the issue is settled in RAN1.

	Agreement [RAN1 #114]
[bookmark: OLE_LINK14]For the case when PRS in one of aggregated PFL is dropped because of collision with other signals, for LMF based positioning, it is up to UE implementation to perform positioning measurement based on one or more of the PRS resources in the aggregated PFLs.
· Note: it is up to RAN4 whether or not to define performance requirements for this case of collision with other signals

Agreement [RAN1 #114]
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


When one of aggregated PRS resources is dropped due to the collision with other signals, it is up to UE implementation to perform positioning based on the other remaining PRS resources according to RAN1 agreements. In the worst case, UE will skip measurement based on all the other PRS resources. To be safety, such the PRS occasion should be skipped by default when defining RRM requirements and the measurement period should be extended.
Proposal 6: When one of aggregated PRS resources is dropped due to collision, the measurement period should be extended.
Since the collided PRS occasion should be skipped by default and the measurement period should be extended, accuracy requirements should be defined when all the PRS resources are transmitted. Otherwise, a set of separate accuracy requirements is needed, and it may be more complicated when the PRS resource in the middle PFL is dropped. 
Proposal 7: Define accuracy requirements assuming none of PRS resource is dropped.
3	Conclusion
Based on latest progress in RAN1 and RAN4, this contribution gave our considerations on defining RRM requirements for PRS/SRS bandwidth aggregation and the following proposals:
Proposal 1: The scenario that aggregated SRS outside initial UL BWP should be considered when defining RRM requirements in RRC INACTIVE state.
Proposal 2: Use the conditions for PRS/SRS bandwidth aggregation agreed in RAN1 as the baseline and additional capture ‘the same RF chain (same antenna)’ in RAN4.
Proposal 3: Tmargin = max(Teffect, aggregate, Teffect, non-aggregate) should be added when both Taggregate and Tnon-aggregate are larger than 0. 
Proposal 4: The existing measurement period requirements could be used as baseline to define Taggregate, and the aggregated PRS resources are considered as a single PFL.
Proposal 5: Consider TEG to defined measurement requirements for aggregated PFLs.
Proposal 6: When one of aggregated PRS resources is dropped due to collision, the measurement period should be extended.
Proposal 7: Define accuracy requirements assuming none of PRS resource is dropped.
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