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Introduction
RRM core requirements for PRS/SRS CA are discussed in RAN4#109, and the outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed. 
· PRS CA
· Conditions for PRS CA
· Impact of PRS collision with other signals
· PRS CA for PRS-RSRP(P)
· SRS CA 
· Guard period / interruption
· Impact of SRS collision with other signals
In this paper we will provide our views on RRM requirements for PRS/SRS CA.
Discussion
PRS CA
Conditions for PRS CA
	Issue 3-2-2: Applicable conditions for meeting PRS/SRS bandwidth aggregation requirements
· Proposals
· Option 1: OPPO
· 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.
· Option 2: CATT
· Requirements for PRS bandwidth aggregation are applicable provided that the linked PRS resource sets are from the same TRP. Option 2 is also supported:
· 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.
· The bandwidth aggregation requirements are applicable provided that no PRS/SRS resources dropped.
· Option 3: 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.
· Option 4: QC
· Measurement requirements with PRS BW aggregation apply provided the number of PFL groups to be aggregated is not greater than 2.
· Recommended WF
· Discuss the options.


RAN1 agreed that the resource linkage between the aggregated PFLs are on resource set level. Our understanding is shown in Figure 1. 
In Figure 1, resource set #0 of TRP #2 on two PFLs are indicated to be linked. UE would perform aggregate measurement over the two resource #0 (two yellow resources) in the two resource sets, two resource #1 (two green resources), two resource #2 (two blue resources), and so on. 
Since LMF does not indicate resource set #1 of TRP #2 as linked, UE would not perform aggregate measurement over any pair of resources in these two resource sets. It is clear that the requirements for aggregate measurements are only applicable to resources in the resource sets that are indicated to be linked. For resources in resource sets that are not indicated to be linked, UE would perform single PFL measurement, i.e. non-aggregate measurement as in Rel-17.
[image: ]
Figure 1: Example of PRS CA indication
Besides, in the RAN1 agreements, UE would perform aggregate measurement over the linked resources only if certain alignment conditions are met. If the alignment conditions are not met for resources in the linked resource sets, our view is that UE is expected to measure them based on single PFL (i.e. non-aggregate measurement). This is same as the resources in non-linked resource sets.
Proposal 1: 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.
Impact of PRS collision with other signals
	Issue 3-2-4: Impact of PRS collision with other signals on PRS bandwidth aggregation requirement
Agreements:
· Further discussion on this issue is not precluded and based on contribution driven in the maintenance part.


RAN1 made following agreements related to PRS resource dropping in Aug meeting.
	Agreement
[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.


Since it is up to UE implementation to perform aggregated measurement in case of PRS resource dropping in one of the aggregated PFLs, we do not think RAN4 should define UE behavior whether and how UE should perform the measurement on the remaining non-dropped resources. This conflicts with RAN1 conclusion.
Technically, it is also difficult to define the requirements. It could happen that PRS resource dropping occurs for some TRP, but for some other TRP there is no PRS resource dropping on any PFL. It means UE needs to perform both aggregated and non-aggregated measurements in one MG occasion. Both UE implementation and requirements will be complicated. 
Proposal 2: RAN4 not to define UE behaviour when there is no PRS resource dropping on any of the aggregated PFLs.
PRS CA for PRS-RSRP(P)
	Issue 3-2-11: PRS aggregation for PRS-RSRP and PRS-RSRPP
· Proposals
· Option 1: HW, Nokia
· Option 1A: HW
· RAN4 to discuss the impact of RSRP(P) measurement on the requirements for PRS CA based on further RAN1 agreements.
· Option 1B: Nokia
· RAN4 to wait on further RAN1 agreement related to PRS-RSRP and PRS-RSRPP measurement type across aggregated PFLs.
· Option 2: Qualcomm
· When PRS-RSRP(P) is reported with timing-based positioning measurements (RSTD or UE Rx-Tx) with BW aggregation, the measurement period requirement for the timing-based measurements applies.
· No measurement requirements will be defined for stand-along PRS-RSRP(P) reporting with PRS BW aggregation.
· Recommended WF
· Discuss the options.


In Nov meeting RAN1 made the following agreements.
	Agreement
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.


It can be seen that when PRS-RSRP(P) is requested together with TOA measurement, the PRS-RSRP(P) is also measured in aggregated manner. In this sense, the PRS-RSRP(P) and TOA should be measured over the same measurement period. This is same assumption and principle as R16 requirements. For example, we have the following statement in clause 9.9.2.5, but such statement is missing in for PRS CA and it should be added. 
	When PRS-RSRP is configured for DL-TDOA, RSTD and RSRP are performed over the same measurement period.


Proposal 3: For aggregated measurements, when PRS-RSRP(P) is requested with TOA measurement, TOA and PRS-RSRP(P) measurements are performed over the same measurement period. 
SRS CA 
Guard period / interruption
	Issue 3-2-9: Impact of guard period on CA throughput
· Proposals
· Option 1: Nokia
· RAN4 to study the impact to CA data throughput due to the presence of guard period before and after aggregated SRS transmission.
· Recommended WF
· Discuss the option.
Issue 3-2-10: Interruption due to SRS transmission for BW aggregation
· Proposals
· Option 1: CATT
· Interruptions at NR SRS carrier based switching defined in TS 38.133 clause 8.2.2.2.9 can be reused for the interruption due to SRS bandwidth aggregation. Detailed interruption time can be further determined based on RF session conclusion.
· Option 2: Xiaomi, QC
· RAN4 to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1 and RF session. Requirements for SRS carrier switching or antenna switching can be re-used as baseline.
· Option 3: HW
· RAN4 to discuss whether to define interruption for SRS transmission for BW aggregation on CC without PUSCH/PUCCH based on conclusions from RAN1.
· Option 3: LG
· RAN4 to define interruption requirements or scheduling restriction for SRS transmission for BW aggregation on UL communication CC.
· Recommended WF
· Discuss the options.


We believe RAN1 will define the collision between the SRS CA and other channels/signals, including whether SRS CA can be transmitted when there is other UL or DL signals/channels in the same symbol, and also the priority between SRS CA and other UL or DL signals/channels in case they cannot be transmitted or received in parallel. Besides, RAN1 has defined the guard period for the RF switching before and after SRS CA, and this is a difference compared to SRS carrier switching and antenna switching. 
Assuming everything will be clearly defined by RAN1, we do not think RAN4 needs to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH.
Proposal 4: RAN4 not to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH, assuming that collision between the SRS and other channels/signals as well as the guard period are to be defined in RAN1.
Impact of SRS collision with other signals
	Issue 3-2-5: Impact of SRS collision with other signals on SRS bandwidth aggregation requirement
· Proposals
· Option 1a: Xiaomi
· RAN4 can discuss the impacts due to SRS bandwidth aggregation for UE Rx-Tx time difference requirements firstly.
· The requirements of UE Rx-Tx time difference measurements with SRS aggregation is applicable only when there is no any dropped aggregated SRSs.
· Option 1b: HW
· RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA.
· Option 2: Nokia
· RAN4 to modify transmission requirements in TS 38.133 for the case one of the aggregated SRS carriers has a collision with other signal/channel in at least one symbol.
· Recommended WF
· Discuss the option.


On option 1, we do not think RAN4 need to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA. 
It is noted that SRS dropping is also possible without SRS CA. However, in Rel-16, RAN4 did not define any applicability rule for UE Rx-Tx requirements related to SRS dropping. This is because the Tx timing in UE Rx-Tx is not based on actual SRS transmission. On the other hand, to ensure the positioning performance for multi-cell RTT, RAN4 defines the proximity condition between PRS and SRS. For SRS CA, we suggest RAN4 to follow the same principle as in Rel-16.
On option 2, we believe it is a UE behavior to be captured in RAN1. 
Proposal 5: RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA. 
Conclusions
In this paper we provided our views on RRM requirements for PRS/SRS CA.
Proposal 1: 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.
Proposal 2: RAN4 not to define UE behaviour when there is no PRS resource dropping on any of the aggregated PFLs.
Proposal 3: For aggregated measurements, when PRS-RSRP(P) is requested with TOA measurement, TOA and PRS-RSRP(P) measurements are performed over the same measurement period. 
Proposal 4: RAN4 not to define interruption requirements for SRS transmission for BW aggregation on CC without PUSCH/PUCCH, assuming that collision between the SRS and other channels/signals as well as the guard period are to be defined in RAN1.
Proposal 5: RAN4 not to define new applicability rule for UE Rx-Tx requirements related to SRS dropping in case of SRS CA. 
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