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Introduction
[bookmark: _Hlk53783455][bookmark: _Hlk53780111]During RAN1 #107-e meeting, RAN1 made following agreements regarding TRS/CSI-RS occasions for idle/inactive-mode UE power saving [1]:
Agreement
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1

Agreement
For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 
· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the TRS resource set configurations.

Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 

Agreement
For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support
· time unit is one default paging cycle,
· applicable values: {1, 2, 4, 8, 16, 32, [64], [128], [256],[512]}
When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s).

Agreement
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.

In this document, we discuss remaining details on provision of TRS for idle/inactive UEs. 
Discussion
[bookmark: _Hlk83829984]Examples A and B below show possible configuration of TRS with reduced signalling overhead. Each TRS resource set includes an SS/PBCH block (SSB) index as an indication of a quasi-co-location (QCL) source. Since the maximum number of TRS resource sets that can be configured by higher layer is same as the maximum number of SSBs, i.e. 64, an SSB index included in a TRS resource set can be used as a TRS resource set identity (ID). That is, an SSB index as a QCL source of a TRS resource set can implicitly indicate a TRS resource set ID.  
Example A:	TRS-ResourceSetConfig
The IE TRS-ResourceSetConfig is used to cell-specifically configure one or more TRS resource sets configured with TRS in a cell where the IE is included, which an idle or inactive UE may be configured to use for time and frequency tracking. 
TRS-ResourceSetConfig information element
-- ASN1START
-- TAG-TRS-RESOURCESETCONFIG-START

TRS-ResourceCommon ::=             SEQUENCE {
    TRS-ResourceSetList      SEQUENCE (SIZE (1..maxNrofTRS-ResourceSetsPerCell)) OF TRS-ResourceSetId

}

-- TAG-TRS-RESOURCESETCONFIG-STOP
-- ASN1STOP
[bookmark: _Toc60777288][bookmark: _Toc60868069]
Example B: TRS-ResourceSet
The IE TRS-ResourceSet includes a set of TRS resources and set-specific parameters.
TRS-ResourceSet information element
-- ASN1START
-- TAG-TRS-RESOURCESET-START
TRS-ResourceSet ::=          SEQUENCE {
    ssb-Index               			SSB-Index,
	indBitID							IndBitID,
    resourceMapping                     TRS-ResourceMapping,
    powerControlOffsetSS                ENUMERATED{db-3, db0, db3, db6}                 OPTIONAL,   -- Need R
    scramblingID                        ScramblingId,
    periodicityAndOffset                CSI-ResourcePeriodicityAndOffset             
}

-- TAG-TRS-RESOURCESET-STOP
-- ASN1STOP

[bookmark: OLE_LINK77][bookmark: OLE_LINK78]Proposal 1: An SSB index indicating a QCL source of a TRS resource set implicitly indicates a TRS resource set ID.
A DCI format carrying paging DCI can include TRS availability information in a bitfield of up to 6 bits. An availability indication in paging DCI is considered to be valid from a system frame number (SFN) of the first paging frame (PF) from a current default DRX cycle, where a UE receives the availability indication, for a configured duration (if configured) or a default duration (i.e. 2 default DRX cycles). Thus, if availability indications are transmitted multiple times across multiple DRX cycles within a configured or default validity duration, different UEs which detect paging DCI in different paging cycles would interpret a start and an end of the validity duration differently. This may force a network to continuously transmit TRS or continuously not to transmit TRS to avoid ambiguity of availability indication, which diminishes the benefit of dynamic availability indication. Thus, it is desired that availability indication is transmitted only in one default DRX cycle within a configured or default validity duration consisting of multiple default DRX cycles.    
Observation 1: If TRS availability indications in paging DCI are transmitted in multiple paging cycles within a validity duration, different UEs detecting paging DCI in different paging cycles would differently interpret a validity interval for the TRS availability indication.
Proposal 2: TRS availability indication is transmitted only in one default DRX cycle within a validity duration of the TRS availability indication. 
Conclusion
In summary, we have the following proposals and corresponding text proposal for TRS occasion(s) for idle/inactive UEs:
Proposal 1: An SSB index indicating a QCL source of a TRS resource set implicitly indicates a TRS resource set ID.
Observation 1: If TRS availability indications in paging DCI are transmitted in multiple paging cycles within a validity duration, different UEs detecting paging DCI in different paging cycles would differently interpret a validity interval for the TRS availability indication.
Proposal 2: TRS availability indication is transmitted only in one default DRX cycle within a validity duration of the TRS availability indication. 
-------------------------- Start of Text Proposal for TS 38.213 ----------------------------------------------------------------
[bookmark: _Toc92093865]10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of '1' for the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. TRS availability indication is transmitted only in one default DRX cycle within a validity duration of the TRS availability indication.
-------------------------- End of Text Proposal for TS 38.213 -------------------------------------------------------------
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