3GPP TSG RAN WG1 #107bis-e							    R1-2200375
e-Meeting, January 17th – 25th, 2022

Source:	Intel Corporation
Title:	Remaining issues for RTT-based propagation delay compensation
Agenda item:	8.3.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
[bookmark: _Ref178064866]In RAN1#107bis-e, RAN1 decided to support RTT-based propagation delay compensation and legacy TA -based propagation delay compensation. In this contribution we provide discussion on remaining open issues for RTT-based PDC. In [2]-[5], views on other topics in R17 URLLC/IIOT are provided.
Discussion
Support of “SRS for positioning”
In RAN1#107-e, RTT-based PDC was agreed to be supported. During RRC parameters and UE feature discussion in turned out that RAN1 had not explicitly agreed on support of SRS for positioning introduced in Rel-16 positioning work item. At the same time, for analysis RAN1 used accuracy numbers for gNB Rx-Tx time difference which are based on SRS for positioning simulations by RAN4 (although the accuracy is dominated by RS BW).
From that perspective, we see benefits in agreeing to also support SRS for positioning. It is however important to distinguish UE capabilities for different RS support.

Proposal 1
· Support “SRS for positioning” for gNB Rx-Tx time difference measurement for the purpose of RTT-based propagation delay compensation
· “SRS for positioning” is a separate capability from regular SRS in application to PDC, with details FFS as part of UE feature discussion

RRC parameters
For support of RTT-based PDC, configuration of reference signals for gNB and UE Rx-Tx time difference measurement needs to be provided.
· CSI-RS for tracking
· Additional pdc-Info flag has been introduced. We don’t expect other parameters to be required for RTT-based PDC based on TRS
· PRS
· Release 16 TS 37.355 defines the following DL PRS configuration:
	NR-DL-PRS-ResourceSet-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r16			NR-DL-PRS-ResourceSetID-r16,
	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16
										NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16,
	dl-PRS-ResourceRepetitionFactor-r16	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}
																			OPTIONAL,	-- Need OP
	dl-PRS-ResourceTimeGap-r16			ENUMERATED {s1, s2, s4, s8, s16, s32, ...}
																			OPTIONAL, 	-- Cond Rep
	dl-PRS-NumSymbols-r16				ENUMERATED {n2, n4, n6, n12, ...},
	dl-PRS-MutingOption1-r16			DL-PRS-MutingOption1-r16			OPTIONAL,	-- Need OP
	dl-PRS-MutingOption2-r16			DL-PRS-MutingOption2-r16			OPTIONAL,	-- Need OP
	dl-PRS-ResourcePower-r16			INTEGER (-60..50),	
	dl-PRS-ResourceList-r16				SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF
																	NR-DL-PRS-Resource-r16,
	...
}


· In our understanding, resource repetition factor and the related resource time gap configurations are also beneficial for RTT-based PDC. It can be discussed which repetition numbers are viable for PDC, but in our understanding the available configuration can be reused as is. At the same time we agree that muting patterns are not needed.
· SRS
· It needs to be discussed whether any additional configuration of SRS is needed for PDC purposes, since SRS can be already transmitted based on gNB configuration. One alternative already discussed in RAN1#107-e is to extend the field usage with gNB Rx-Tx time measurement.
· SRS for positioning
· If SRS for positioning is agreed, SRS-PosResourceSet structure can be fully reused.

Proposal 2
· The following RRC parameters need to be added to complete RTT-based PDC from RAN1 perspective
· ‘dl-PRS-ResourceRepetitionFactor’ and ‘dl-PRS-ResourceTimeGap’ for DL PRS
· ‘usage’ for SRS
· reuse ‘SRS-PosResourceSet’, if SRS for positioning is supported 


Conclusions
In this document we presented discussion on open issues of RTT-based propagation delay compensation. The following proposals have been made:

Proposal 1
· Support “SRS for positioning” for gNB Rx-Tx time difference measurement for the purpose of RTT-based propagation delay compensation
· “SRS for positioning” is a separate capability from regular SRS in application to PDC, with details FFS as part of UE feature discussion
Proposal 2
· The following RRC parameters need to be added to complete RTT-based PDC from RAN1 perspective
· ‘dl-PRS-ResourceRepetitionFactor’ and ‘dl-PRS-ResourceTimeGap’ for DL PRS
· ‘usage’ for SRS
· reuse ‘SRS-PosResourceSet’, if SRS for positioning is supported 
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