	
[bookmark: _Hlk32315000]3GPP TSG RAN WG4 Meeting #109	R4-2321543
Chicago, USA, November 13-17, 2023
Agenda Item:	8.22.4
Source: 	Ericsson
Title:	WF on R18 NR positioning – RedCap positioning and PRS/SRS BW aggregation
Document for:	Approval
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The WF is related to General aspects, RedCap positioning and PRS/SRS BW aggregation, which are discussed under the following email thread [1]: 
· [109][219] NR_pos_enh2_part1
The following sections contain agreements at RAN4#109. The topic, sub-topic and issue numbers used in this document are based on the summary in [1]. 
Topic #1: General
Sub-topic 1-1: RAN1 LS on SRS/PRS bandwidth aggregation 
Issue 1-1-1: LS on PRS bandwidth aggregation
Agreements:
· No reply LS is needed. 
· RAN4 will define applicability conditions in core requirements i.e. requirements apply for up to 2 PFL combinations
Sub-topic 1-2: Work split and timeline for RRM core requirements
Issue 1-3-1: Rapporteur input on updated work split between companies
Agreements:
· The new draft CRs # 7A, 14A and 20A should be included in the work split. The title of the draft CRs # 7A and 14A should be with the understanding that the TA validation is for positioning SRS transmission:
· TA validation requirements for positioning
Sub-topic 1-3: Big Draft CR template and structure for RRM core part
Issue 1-3-1: Rapporteur input on updated work split between companies
Agreements:
· The Big CR template needs to be revised to update the title of sections on TA validation requirements for positioning.
Sub-topic 1-4: UE feature list
Issue 1-4-2: Feature on reduced number of samples for PRS measurement in RRC_IDLE for RedCap
Agreements:
· RAN1 FG 41-3-3 covers UE capability for positioning measurements in RRC_IDLE state covers all Rel-17 features in RRC_INACTIVE.
· No RAN4 feature is needed for positioning measurements in RRC_IDLE state

Issue 1-4-3: Features on PRS measurements with FH for RedCap (FG 37-1)
Agreements:
· The feature 37-1 is RAN4 specific feature and should be supported with the following updates:
· Need for the gNB to know if the feature is supported = NO
· Need for the LMF to know if the feature is supported = YES
There are two capabilities with the same components:
1. 37-1 is for UE supporting this feature in RRC connected state:
2. 37-1A is for UE supporting this feature in RRC idle and RRC inactive

	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	37.
NR_pos_enh2
	37-1
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_CONNECTED
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 45-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-1A
	Support of reduced number of samples for PRS based positioning measurements with frequency hopping for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in PRS based positioning measurements with frequency hopping
	RAN1 feature 28-1, 27-3-1, 45-5-1
	No
	NA
	RedCap UE does not support reduced number of samples for PRS based positioning measurements with frequency hopping
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling



Issue 1-4-4: Features on PRS measurements with PRS/SRS BW aggregation (FG 37-2)
Agreements:
· The feature 37-2 is RAN4 specific feature and should be supported with the following updates:
· Need for the gNB to know if the feature is supported = NO
· Need for the LMF to know if the feature is supported = YES
· Only component 1 (PRS BW aggregation) is needed.
There are two capabilities with the same components:
1. 37-2 is for UE supporting this feature in RRC connected state:
2. 37-2A is for UE supporting this feature in RRC idle and RRC inactive
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	37.
NR_pos_enh2
	37-2
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_CONNECTED
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

	No
	NA
	UE does not support reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling

	37.
NR_pos_enh2
	37-2A
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1

	No
	NA
	UE does not support reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Per Band
	No
	No
	NA
	Component 1 candidate value: true/false

Need for the LMF to know if the feature is supported: True
	Optional with capability signalling



Topic #2: RedCap positioning
Sub-topic 2-1: General aspects/scenarios for RedCap positioning 
[bookmark: _Hlk148007630]Issue 2-1-1: PRS measurements with FH without gaps
Agreements:
· PRS measurements with FH without gaps is not supported and therefore no RAN4 requirements are needed.
Issue 2-1-2: Applicable RRC states for PRS measurements without FH
Agreements:
· RAN4 is already defining requirements of RedCap positioning without FH in RRC_IDLE and RRC_INACTIVE. In RRC idle the requirements are for RSTD, PRS-RSRP, PRS-RSRPP.
Issue 2-1-3: Applicable RRC states for PRS measurements with FH
Agreements:
· Uphold the previous agreement in WF in R4-2314353 at RAN4#108
Sub-topic 2-2: PRS measurements for RedCap without FH
Issue 2-2-1: CSSF for PRS measurement requirements in RRC connected state without FH
Agreements:
· Update clause 9.1A.5.2 to update CSSF for PRS measurement requirements in RRC connected state without FH
· Ericsson volunteers to provide the draft CR:
· CR#20A: CSSF for PRS measurement requirements in RRC connected state for RedCap
Sub-topic 2-3: PRS measurements for RedCap with FH
Issue 2-3-1: Side conditions for PRS measurements with FH
Agreements:
· The side conditions for positioning measurements without FH are reused for positioning measurements with FH.
Issue 2-3-3: Nsample for reduced number of samples in PRS measurement requirements with FH
Agreements:
· When UE is configured to perform positioning measurements with FH then Nsample = 2 is considered in measurement period requirement for reduced number of sample case.
Issue 2-3-4: Measurement sample definition under FH
Agreements:
· Measurement sample under FH is defined as a PRS measurement over multiple hops within a single measurement gap.
Issue 2-3-5: Number of Rx beam sweeps for defining PRS measurement requirements with FH
Agreements:
· The Rx beam sweeping factor (NRxBeam) definition in Rel-17 is reused for PRS measurements with FH.
Issue 2-3-6: Number of hops within a single MG occasion
Agreements:
· Number of hops within a single MG occasion is defined as a requirement. The details are FFS:
Issue 2-3-7: Type of PRS measurement requirements with FH
Agreements:
· RAN4 to define requirements for positioning measurement based on multiple hops.
Issue 2-3-10: Applicability conditions for PRS measurement requirements with FH
Agreements:
· Requirements for PRS measurements with FH are applicable subject to explicit request by the LMF to perform measurements with FH.
Topic #3: PRS/SRS BW aggregation
Sub-topic 3-1: General aspects/scenarios for PRS/SRS BW aggregation
Issue 3-1-1: Impact of aggregated bandwidth on PRS measurement period requirements
Agreements:
· RAN4 to define measurement period requirements for PRS CA in BW agnostic manner.
Issue 3-1-2: Applicable condition in RRC inactive
Agreements:
· There is no restriction that SRS on aggregated carriers used for BW aggregation are within the initial UL BWP.
Sub-topic 3-2: PRS measurement requirements for PRS/SRS bandwidth aggregation
Issue 3-2-1: How to capture the condition of single RF chain (same antenna) in RAN4 specifications
Agreements:
· For the transmitter side, both RF + antenna and baseband needs to be considered. 
· Capture this in the core part as condition for positioning requirement for PRS aggregation. 
· The condition applies for positioning requirement for SRS aggregation. FFS whether/how to capture it in the RAN4 spec in performance part.
· For the receiver side, further discuss whether the condition of single Rx chain (RF + baseband) and antenna needs to be considered in the performance or core maintenance part.
· RAN4 agreement related the assumptions for the single RF chain is captured in LS to RAN1 in R4-23xxxx
Issue 3-2-3: Measurement period requirement for PRS/SRS bandwidth aggregation
Agreements:
· Tmeas,total = Tagg + Tmargin + Tnon-agg
·  between where Teffect,i is the Teffect from both aggregated PFLs and non-aggregated PFLs which are configured for positioning measurement. 
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.
Issue 3-2-6: Impact of collision of other signals on SRS bandwidth aggregation requirement in RRC_INACTIVE
Agreements:
· RAN4 not to define requirements for collision between SRS CA (outside initial BWP) with other UL/DL channels in INACTIVE.
Issue 3-2-7: TEG for PRS/SRS bandwidth aggregation
Agreements:
· TEG is considered in measurement period requirements for PRS CA.

Topic #4: RRM performance requirements
Sub-topic 4-2: RRM performance requirements for PRS/SRS BW aggregation
Issues 4-2-4: Simulations for deriving PRS measurement accuracy for PRS/SRS BW aggregation.
Agreements:
· HW is to provide updated simulation assumptions.
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