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Introduction
In R17 NR, PRS Processing Window (PPW) is introduced to enhance the latency performance of positioning service. Now the feature is implemented in NR RRC v17.0.0[1] with some text procedure and ASN.1 code needed to support it. Although the essential parts to implement this feature seems functionally completed, the details on how to capture the agreement/request from RAN1 to the RRC ASN.1 code still needs to be discussed. Thus, in this paper, we discuss some remaining issues on the ASN.1 code of DL-PRS-ProcessingWindowPreConfig. The below shows the current ASN.1 code implementation in NR RRC v17.0.0.
	DL-PRS-ProcessingWindowPreConfig information element
DL-PRS-ProcessingWindowPreConfig-r17 ::=	 SEQUENCE {
    dl-PRS-ProcessingWindowID-r17            INTEGER (0..ffsUpperLimit), -- Upper limit is FFS
    startingSystemFrameNumber-r17            INTEGER (0..1023),
    startingSubframe-r17                     INTEGER (0..9),
    startingSlotSCS-r17                      CHOICE {
        scs15kHz-r17                             NULL,
        scs30KHz-r17                             INTEGER (0..1),
        scs60KHz-r17                             INTEGER (0..3),
        scs120KHz-r17                            INTEGER (0..7)
    },
    length-r17                               ENUMERATED { ffs },
    periodicity-r17                          ENUMERATED { ffs },
    priority-r17                             ENUMERATED {st1, st2, st3},
    cellID-r17                               PhysCellId
}

-- Editor Notes: length and periodicty ranges should be discussed by RAN2.
-- Editor Notes: priority if options also need to be indicated {op1st1, op1st2, op1st1,op1st2, op1st3, opt3st1}; if UE does not have have
-- multiple capability.







[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
Missing “PRS Processing Window type” field (S851)
The parameter ‘PRS processing window type’ is included in RAN1’s higher layer parameters list (R1-2202759) as below, but not implemented in the latest NR RRC v17.0.0. 
	PRS processing window type
	(Type-1A, Type-1B, Type-2)
	in "PRSProcessingWindow"
	FFS: RAN2
	Agreement
• The PRS processing window is configured per DL BWP.
• Processing type, to be selected from 1A, 1B and 2, will be provided associated with the PRS processing window if and only if multiple processing types per band in the UE capability signaling is supported.
• No need to provide band ID and CC ID associated with the PRS processing window.
• A single priority indicator is provided for a PRS processing window, which applies to all PRS within the PRS processing window for the corresponding DL BWP.
• The maximum number of activated PRS processing windows per DL BWP is 1.
• The maximum number of activated PRS processing windows across all active DL BWPs is 4.
o The maximum number of activated PRS processing windows overlapping in time across all active DL BWPs is 1

Agreement
UE may indicate support of more than one processing types and corresponding capability on a band on which it supports PRS processing outside the MG inside the PRS processing window.
• It is up to the gNB to decide which processing type to use


According to the above yellow agreement, this field will be provided when UE reports its capability on supporting multiple processing types. Otherwise, this field can be absent since there is only one type the UE can support. Thus, this field can be implemented as optional field with the conditional code as below.
DL-PRS-ProcessingWindowPreConfig-r17 ::=	 SEQUENCE {
    dl-PRS-ProcessingWindowID-r17            INTEGER (0..ffsUpperLimit), -- Upper limit is FFS
    startingSystemFrameNumber-r17            INTEGER (0..1023),
    startingSubframe-r17                     INTEGER (0..9),
    startingSlotSCS-r17                      CHOICE {
        scs15kHz-r17                             NULL,
        scs30KHz-r17                             INTEGER (0..1),
        scs60KHz-r17                             INTEGER (0..3),
        scs120KHz-r17                            INTEGER (0..7)
    },
    length-r17                               ENUMERATED { ffs },
    periodicity-r17                          ENUMERATED { ffs },
	type-r17									ENUMERATED {1A, 1B, 2}					OPTIONAL,  --Cond multiType
    priority-r17                             ENUMERATED {st1, st2, st3},
    cellID-r17                               PhysCellId
}
	Conditional Presence
	Explanation

	multiType
	The field is mandatory present when the UE reports its capability on supporting multiple processing types, otherwise it is absent, need R.



Proposal 1: Define ‘type-r17’ field to indicate PPW type in DL-PRS-ProcessingWindowPreConfig-r17. As per RAN1’s agreement in R1-2202759, this field is mandatory present when the UE reports its capability on supporting multiple processing types, otherwise it is absent. If agreed, the TP in Annex A.1 can be used as a baseline for CR.

About ‘priority-r17’ (S852, S853)
As described in 27-3-2 in RAN1 UE feature list (R1-2202928), RAN1 assume that UE can report supportable PPW type (Component1) and priority option (Component 2) together. For component 2, the below note is saying that the priority option value can be reported per component 1 value. (i.e., each type only has one priority option value). 
	Note (captured from R1-2202928, 27-3-2)
Note: Component 2 can be reported per supported band for each type supported by the UE, details left to RAN2



According to the inputs from RAN1 above, those capabilities are implemented as below in ‘38331_CRxxxx_(Rel-17)_R2-220xxxx R1R4 feature_v13_RappResolution2.docx’ from [Post117-e][903][NR17] NR UE capabilties (Intel). 
	prs-ProcessingWindowType1A-r17            ENUMERATED {option1, option2, option3}   OPTIONAL, 
prs-ProcessingWindowType1B-r17            ENUMERATED {option1, option2, option3}   OPTIONAL, 
prs-ProcessingWindowType2-r17             ENUMERATED {option1, option2, option3}   OPTIONAL,


Thus, once the PPW type is indicated, there is no need to indicate the priority option separately (i.e., the associated option is uniquely determined). 
Observation 1: Once the PPW type is indicated, the associated option is uniquely determined based on the reported UE capability information without additional indication.
In conclusion, such structure {op1st1, op1st2, op1st1,op1st2, op1st3, opt3st1} in the editor’s note below seems not needed and the field description of priority-r17 needs to be updated.
	-- Editor Notes: priority if options also need to be indicated {op1st1, op1st2, op1st1,op1st2, op1st3, opt3st1}; if UE does not have have
-- multiple capability.



Proposal 2: No need to indicate priority options using priority-r17 field. Remove the related editor notes and update the field description of priority-r17. If agreed, the TP in Annex A.2 can be used as a baseline for CR.

The ‘priority’ parameter is included in RAN1’s higher layer parameters list (R1-2202759) as below.
	PRS priority indicator
	Indication of the PRS priority 


- A UE, which has the capability of supporting Option 1, supports {State 1, State 2}
- A UE, which has the capability of supporting Option 2, supports {State 1, State 2, State 3}
- A UE, which has the capability of supporting Option 3, supports {State 1} only
Note 1: the contents for each states are refered to the agreement in Column P for each option
	
(State 1, State 2, State 3)
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
• Option 1: UE may indicates support of two priority states.
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
− State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
• Option 2: UE may indicate support of three priority states
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
− State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
o Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
− State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
• Option 3: UE may indicate support of single priority state
− State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.
Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.



According to the yellow agreement from RAN1, the priority can at least be indicated for UE supporting two priority states (i.e., Option1) and three priority states (i.e., Option2). Meanwhile, Option3 supports only one state {State1}. Thus, if the network configures the PPW type associated with Option 3, the UE can figure out which priority state to use (i.e., State 1) without any indication using priority-r17. Please, note that priority option is associated with each PPW type in UE capability. The below text procedure from TS38.214 also backups this understanding.
	Procedure text (captured from TS38.214, section 5.1.6.5 PRS reception procedure)
For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, if the UE determines the DL PRS priority is higher than [other DL signals or channels except SSB] as indicated by higher layer parameter [PRS-priority-indicator] or as implied by UE capability,......



Thus, this field can be implemented as optional field with the conditional code as below.
priority-r17                              ENUMERATED {st1, st2, st3}				OPTIONAL, -- Cond multiState
	Conditional Presence
	Explanation

	multiState
	The field is mandatory present when the UE reports its capability on supporting option 1 or option 2 for the configured type, otherwise it is absent, need R.



Proposal 3: priority-r17 is mandatory present when the UE reports its capability on supporting Option1 or Option2 for the configured PPW type, otherwise it is absent. If agreed, the TP in Annex A.3 can be used as a baseline for CR.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Proposal 1: Define ‘type-r17’ field to indicate PPW type in DL-PRS-ProcessingWindowPreConfig-r17. As per RAN1’s higher layer parameters list (R1-2202759), this field is mandatory present when the UE reports its capability on supporting multiple processing types, otherwise it is absent. If agreed, the TP in Annex A.1 can be used as a baseline for CR.
Observation 1: Once the PPW type is indicated, the associated option is uniquely determined based on the reported UE capability information without additional indication.
Proposal 2: No need to indicate priority options using priority-r17 field. Remove the related editor notes and update the field description of priority-r17. If agreed, the TP in Annex A.2 can be used as a baseline for CR.
Proposal 3: priority-r17 is mandatory present when the UE reports its capability on supporting Option1 or Option2 for the configured PPW type, otherwise it is absent. If agreed, the TP in Annex A.3 can be used as a baseline for CR.
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Annex A: Text Proposal 
A.1 Text Proposal for P1
The modification is written against to TS 38.331 v17.0.0

START OF FIRST CHANGE

[bookmark: _Toc100930116]–	DL-PRS-ProcessingWindowPreConfig
The IE DL-PRS-ProcessingWIndowPreConfig specifies measurement window where a UE may receive data (PDCCH/PDSCH) and CSI-RS while also perform DL-PRS measurements in the configured window.
DL-PRS-ProcessingWindowPreConfig information element
-- ASN1START
-- TAG-DL-PRS-PROCESSINGWINDOWPRECONFIG-START

DL-PRS-ProcessingWindowPreConfig-r17 ::=	 SEQUENCE {
    dl-PRS-ProcessingWindowID-r17            INTEGER (0..ffsUpperLimit), -- Upper limit is FFS
    startingSystemFrameNumber-r17            INTEGER (0..1023),
    startingSubframe-r17                     INTEGER (0..9),
    startingSlotSCS-r17                      CHOICE {
        scs15kHz-r17                             NULL,
        scs30KHz-r17                             INTEGER (0..1),
        scs60KHz-r17                             INTEGER (0..3),
        scs120KHz-r17                            INTEGER (0..7)
    },
    length-r17                               ENUMERATED { ffs },
    periodicity-r17                          ENUMERATED { ffs },
	type-r17									ENUMERATED {1A, 1B, 2},				OPTIONAL,  		--Cond multiType
    priority-r17                             ENUMERATED {st1, st2, st3},
    cellID-r17                               PhysCellId
}

-- Editor Notes: length and periodicty ranges should be discussed by RAN2.
-- Editor Notes: priority if options also need to be indicated {op1st1, op1st2, op1st1,op1st2, op1st3, opt3st1}; if UE does not have have
-- multiple capability.

-- TAG-DL-PRS-PROCESSINGWINDOWPRECONFIG-STOP
-- ASN1STOP
	Conditional Presence
	Explanation

	multiType
	The field is mandatory present when the UE reports its capability on supporting multiple processing types, otherwise it is absent.





END OF FIRST CHANGE

A.2 Text Proposal for P2
The modification is written against to TS 38.331 v17.0.0

START OF FIRST CHANGE

–	DL-PRS-ProcessingWindowPreConfig
The IE DL-PRS-ProcessingWIndowPreConfig specifies measurement window where a UE may receive data (PDCCH/PDSCH) and CSI-RS while also perform DL-PRS measurements in the configured window.
DL-PRS-ProcessingWindowPreConfig information element
-- ASN1START
-- TAG-DL-PRS-PROCESSINGWINDOWPRECONFIG-START

DL-PRS-ProcessingWindowPreConfig-r17 ::=	 SEQUENCE {
    dl-PRS-ProcessingWindowID-r17            INTEGER (0..ffsUpperLimit), -- Upper limit is FFS
    startingSystemFrameNumber-r17            INTEGER (0..1023),
    startingSubframe-r17                     INTEGER (0..9),
    startingSlotSCS-r17                      CHOICE {
        scs15kHz-r17                             NULL,
        scs30KHz-r17                             INTEGER (0..1),
        scs60KHz-r17                             INTEGER (0..3),
        scs120KHz-r17                            INTEGER (0..7)
    },
    length-r17                               ENUMERATED { ffs },
    periodicity-r17                          ENUMERATED { ffs },
    priority-r17                             ENUMERATED {st1, st2, st3},
    cellID-r17                               PhysCellId
}

-- Editor Notes: length and periodicty ranges should be discussed by RAN2.
-- Editor Notes: priority if options also need to be indicated {op1st1, op1st2, op1st1,op1st2, op1st3, opt3st1}; if UE does not have have
-- multiple capability.

-- TAG-DL-PRS-PROCESSINGWINDOWPRECONFIG-STOP
-- ASN1STOP

	DL-PRS-ProcessingWindowPreConfig field descriptions

	cellID
Indicates the physciall cell ID where the DL-PRS processing window configuration is valid.

	dl-PRS-ProcessingWindowID
Indicates the pre-configured ID for DL-PRS processing window configuration.

	length
Indicates the length of DL-PRS_processing window.

	periodicity
Indicates the periodicty of the DL-PRS_processing window.

	priority
Indicates the priority between PDCCH/PDSCH/CSI-RS and PRS. Value op1-st1 means option 1 state 1, opt1-st2 means option 1, state 2 and so on. The mapping of the values are shown in FFS (TS38.214) Value st1 means PRS is higher priority than all PDCCH/PDSCH/CSI-RS. Value st2 means PRS is lower priority than PDCCH and PDSCH whose PUCCH resource for carrying ACK/NAK is indicated as high-priority and higher priority than other PDSCH/CSI-RS. Value st3 means PRS is lower priority than all PDCCH/PDSCH/CSI-RS.

	startingSlotSCS
Indicates the slot number where the DL-PRS_processing window starts.

	startingSubframe
Indicates the system subframe number where the DL-PRS_processing window starts.

	startingSystemFrameNumber
Indicates the system frame number where the DL-PRS_processing window starts.




END OF FIRST CHANGE


A.3 Text Proposal for P3
The modification is written against to TS 38.331 v17.0.0

START OF FIRST CHANGE
- DL-PRS-ProcessingWindowPreConfig
The IE DL-PRS-ProcessingWIndowPreConfig specifies measurement window where a UE may receive data (PDCCH/PDSCH) and CSI-RS while also perform DL-PRS measurements in the configured window.
DL-PRS-ProcessingWindowPreConfig information element
-- ASN1START
-- TAG-DL-PRS-PROCESSINGWINDOWPRECONFIG-START

DL-PRS-ProcessingWindowPreConfig-r17 ::=	 SEQUENCE {
    dl-PRS-ProcessingWindowID-r17            INTEGER (0..ffsUpperLimit), -- Upper limit is FFS
    startingSystemFrameNumber-r17            INTEGER (0..1023),
    startingSubframe-r17                     INTEGER (0..9),
    startingSlotSCS-r17                      CHOICE {
        scs15kHz-r17                             NULL,
        scs30KHz-r17                             INTEGER (0..1),
        scs60KHz-r17                             INTEGER (0..3),
        scs120KHz-r17                            INTEGER (0..7)
    },
    length-r17                               ENUMERATED { ffs },
    periodicity-r17                          ENUMERATED { ffs },
    priority-r17                             ENUMERATED {st1, st2, st3}					OPTIONAL,  --Cond multiState
    cellID-r17                               PhysCellId
}

-- Editor Notes: length and periodicty ranges should be discussed by RAN2.
-- Editor Notes: priority if options also need to be indicated {op1st1, op1st2, op1st1,op1st2, op1st3, opt3st1}; if UE does not have have
-- multiple capability.

-- TAG-DL-PRS-PROCESSINGWINDOWPRECONFIG-STOP
-- ASN1STOP

	1. DL-PRS-ProcessingWindowPreConfig field descriptions

	cellID
Indicates the physciall cell ID where the DL-PRS processing window configuration is valid.

	dl-PRS-ProcessingWindowID
Indicates the pre-configured ID for DL-PRS processing window configuration.

	length
Indicates the length of DL-PRS_processing window.

	periodicity
Indicates the periodicty of the DL-PRS_processing window.

	priority
Indicates the priority between PDCCH/PDSCH/CSI-RS and PRS. Value op1-st1 means option 1 state 1, opt1-st2 means option 1, state 2 and so on. The mapping of the values are shown in FFS (TS38.214)

	startingSlotSCS
Indicates the slot number where the DL-PRS_processing window starts.

	startingSubframe
Indicates the system subframe number where the DL-PRS_processing window starts.

	startingSystemFrameNumber
Indicates the system frame number where the DL-PRS_processing window starts.



	Conditional Presence
	Explanation

	multiState
	The field is mandatory present when the UE reports its capability on supporting option 1 or option 2 for the configured type, otherwise it is absent.





