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Introduction
RAN1#104b-e there has been good progress with Idle TRS design, agreements are summarized below 

	Agreement:
SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as SCS of CORESET#0.
Agreement:
Support higher layer configuration of the QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs.
· FFS details of the QCL information, e.g. associated SSB index
Agreement:
IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.
· Configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP. 
Working assumption:
Support at least L1 based signaling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs.
· FFS details, including paging DCI and/or PEI for L1 based signaling
· FFS SIB-based signaling/configuration
· Note: It is RAN1 understanding that existing SI update procedure is used for SIB based signaling
Agreement:
Configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only, including following limitations
· Configuration parameters that are necessary to provide configuration of periodic TRS for idle/inactive UEs
· Applicable values that are necessary to provide configuration of periodic TRS for idle/inactive UEs
· If the configuration is provided, idle/inactive UEs can always implicitly assume that trs-info is configured. 
· The parameter trs-info does not need to be provided in the configuration
Agreement:
For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, one or more alternatives from the following can be supported:
· Alt1: Availability/unavailability information for all or some of configured RS resources using a bitmap or codepoint
· e.g. using bitmap, where each bit from a bitmap or a codepoint is associated with at least one resource/configuration or a set/group of resources
· e.g. a codepoint to indicate a state of availability/unavailability for all or some of configured RS resources  
· Alt2: value or codepoint to indicate one or more resource/configuration indices that correspond to the available RS resources
· FFS whether and how to indicate the ‘availability’ in beam selective manner.
· Other alternatives are not precluded




In this contribution, we focus on three aspects of design 
· How to validate Idle TRS
· Which parameters are configurable and which are fixed
Validation of a periodic iTRS occasions
Our assumption is that Idle TRS should be facilitating synchronization of a UE waking up to receive Paging DCI + PDSCH. If TRS would be 40ms ahead of paging occasion, they are useless. Therefore, we propose that idle TRS are configured such that all the resources of a resources set are within frame or half-frame prior to PO frame or half-frame.
Proposal-1: TRS are configured 5ms or 10ms before paging frame/half-frame. 
· supported periodicities are thus 5ms (half-frame) and 10ms (frame)

Validation of a particular TRS is performed in the PEI. Indication indicates availability/unavailability of TRS within frame or half-frame before paging frame of half-frame, and it indicates an availability/unavailability for all the TRS resources associated with the SSBs indicated in ssb-PositionsInBurst.
Proposal-2: For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support
· Alt1: Availability/unavailability information for a set of configured TRS resources is indicated in the PEI by a single bit. 
· The set of TRS resources is given by TRS resources associated to SSBs indicated in ssb-PositionsInBurst, unless configured by gNB otherwise.

Configuration of iTRS
On set of configurable parameters
Feature lead summarized all the parameters for connected CSI-RS configuration. Some parameters have been already agreed as configurable in RAN1#104 for Idle TRS. Some parameters are not applicable to TRS, in general, and for the remaining fields, our opinion is summarized in the below table.
	#
	Parameters
	Need and details
	Overhead

	1
	bwp-Id
	iTRS were agreed not to be restricted within BWP. On the other hand, UE shall be guaranteed with minimum number of RBs for design to be functional. For CORESET#0 of 24 and 48RB, iTRS shall overlap with all PRBs of CORESET#0, for CORESET#0 of size 96 shall span 48RB of CORESET#0
Proposal-3: iTRS shall overlap with 
· All RBs of 24- and 48-RB CORESET#0 
· 48 contiguous RBs of 96-RB CORESET#0

	0

	2
	resourceType 
{aperiodic, semiPersistant, periodic}
	Field is not needed, as only periodic TRS are supported based on previous agreements.
	0

	3
	repetition {on, off}
	Not applicable to TRS
	0

	4
	aperiodicTriggeringOffset
	Field not needed, as only periodic TRS are supported
	0

	5
	trs-Info {true}
	Not applicable to TRS
	0

	7
	powerControlOffset
	Not applicable to TRS
	0

	8
	powerControlOffsetSS
	Configurability agreed already
	2

	9
	scramblingID
	Configurability agreed already
	10

	10
	periodicityAndOffset
	Reduce periodicity to 5ms,10ms only as proposed in P1
	5bits (FR1)

	11
	qcl-InfoPeriodicCSI-RS
	Simplify QCL framework to reduce configuration overhead

Proposal-4: TCI-state ID points to a SS/PBCH block index only [0-63]. 
· UE assumes QCL-TypeC' with the SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block 

	6

	12
	frequencyDomainAllocation
{row1, row2, row4, others}
	Proposal-5: For iTRS, support configuration of row1 of frequencyDomainAllocation 
	4

	13
	nrofPorts
	Not applicable to TRS
	0

	14
	firstOFDMSymbolInTimeDomain
	Configurability agreed already
	4

	15
	firstOFDMSymbolInTimeDomain2
	Not applicable to TRS
	0

	16
	cdm-Type
	Not applicable to TRS
	0

	17
	density
	Not applicable to TRS
	0

	18
	startingRB
	Configurability agreed already
	9

	19
	nrofRBs
	Configurability agreed already
	8

	20
	subcarrierSpacing (this is not part of CSI-RS resource configuration)
	RAN1 agreed that SCS is the one of CORESET#0
	0 

	21
	Others. (please provide any missing/additional parameters)
	
	0

	
	
	Total
	Total 48bits 



Roughly 50bits are required for single iTRS resource set, and there would have to be one iTRS NZP-CSI-RS resource per transmitted SSB which is above the maximum size a SIB can carry (assuming 64beams). After all necessary parameters are identified, study further how to reduce configuration overhead.
Proposal-6: After all parameters necessary for iTRS are identified, study further how to reduce configuration overhead for iTRS resources.

Conclusions 
In this contribution we discussed iTRS design and we had the following observations and proposals: 
Proposal-1: TRS are configured 5ms or 10ms before paging frame/half-frame. 
· supported periodicities are thus 5ms (half-frame) and 10ms (frame)
Proposal-2: For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support
· Alt1: Availability/unavailability information for a set of configured TRS resources is indicated in the PEI by a single bit. 
· The set of TRS resources is given by TRS resources associated to SSBs indicated in ssb-PositionsInBurst, unless configured by gNB otherwise.
Proposal-3: iTRS shall overlap with 
· All RBs of 24- and 48-RB CORESET#0 
· 48 contiguous RBs of 96-RB CORESET#0
Proposal-4: TCI-state ID points to a SS/PBCH block index only [0-63]. 
· UE assumes QCL-TypeC' with the SS/PBCH block and, when applicable, 'QCL-TypeD' with the same SS/PBCH block 
Proposal-5: For iTRS, support configuration of row1 of frequencyDomainAllocation 
Proposal-6: After all parameters necessary for iTRS are identified, study further how to reduce configuration overhead for iTRS resources.
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