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Introduction
TRS/CSI-RS availability indication via SIB scheduling is discussed further in this contribution. 
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TRS/CSI-RS availability indication via SIB scheduling
Concerning availability indication RAN2 reached the following agreement (chronologically):
RAN2 assumes to support current RAN1 working agreement of L1 based signalling for TRS/CSI-RS availability indication. FFS whether it should be possible to enable / disable the TRS/CSI-RS L1 based availability mechanism by broadcast signalling.
Confirm that there will be no particular mechanism for availability indication based on SIB (beyond the presence of the RS configuration)
A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as FFS: “unavailable” or “available”.
[055] RAN2 follows RAN1 agreement that if TRS resource is configured in SIB, L1 based availability indication is always enabled based on that configuration.
A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as “unavailable”. 
TRS/CSI-RS and eDRX
RAN2 confirm TRS/CSI-RS can be applied to eDRX UEs.
Not sufficient support to introduce any special functionality for UEs in eDRX. Rely on UE determination on whether he has up to date information or not. Can think about whether clarification is needed. 
Discussion
RAN2 initially considered TRS/CSI-RS availability indication via SIB scheduling feasible (in addition to the L1 availability indication), but in later RAN2 agreements this option was removed, i.e. it has been agreed that when the UE did not receive the L1 availability indication yet, the UE considers the TRS/CSI-RS configuration "unavailable": 
Observation 1: When the UE has acquired SIB17 but has not received the L1 availability indication yet, the UE considers the TRS/CSI-RS configuration "unavailable".
However there is additional overhead and complexity without good motivation, in both UE and gNB, to indicate TRS/CSI-RS availability explicitly via L1 signalling for the use case when the TRS/CSI-RS configuration does not change:
Observation 2: L1 availability signalling introduces additional complexity for the use case when the TRS/CSI-RS configuration does not change.
The finite values defined for the validityDuration IE range also do not allow to a correct configuration for the use case where the TRS/CSI-RS configuration is valid as long as it is scheduled: 
Proposal 3: Use a spare value (e.g. Infinite) of the validityDuration IE to indicate that SIB scheduling is used to indicate TRS/CSI-RS availability. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss TRS/CSI-RS exposure: 
Observation 1: When the UE has acquired SIB17 but has not received the L1 availability indication yet, the UE considers the TRS/CSI-RS configuration "unavailable".
Observation 2: L1 availability signalling introduces additional complexity for the use case when the TRS/CSI-RS configuration does not change.
Proposal 3: Use a spare value (e.g. Infinite) of the validityDuration IE to indicate that SIB scheduling is used to indicate TRS/CSI-RS availability. 
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Specification impact TRS and CSI-RS exposure
38.300
7.3.1	Overview
-	SIB17 contains information related to TRS configuration for UEs in RRC_IDLE/RRC_INACTIVE;

11	UE Power Saving
UE power saving in RRC_IDLE/RRC_INACTIVE may be enabled by using RRC_CONNECTED state TRS.  These TRSs may allow UEs in RRC_IDLE/RRC_INACTIVE to sleep longer before waking-up for its paging occasion. The TRS configuration is provided in SIB17. The availability of TRS configured in SIB17 is indicated by L1 based TRS availability indication. TRS may also be used by the UEs configured with eDRX.

38.304
9	Tracking Reference Signal
The UE in RRC_IDLE and RRC_INACTIVE state may use Tracking Reference Signal (TRS) whose configurations are provided in system information for its paging reception to save power. In a cell in which TRS are available for the UE in RRC_IDLE and RRC_INACTIVE states to use, the availability of configured TRS is informed to the RRC_IDLE and RRC_INACTIVE state UEs based on explicit L1 based availability indication defined in TS 38.213 [4].
38.331
5.2.2.4.19	Actions upon reception of SIB17
Upon receiving SIB17, the UE shall:
1>	if the UE has stored at least one segment of SIB17 and the value tag of SIB17 has changed since a previous segment was stored:
2>	discard all stored segments;
1>	store the segment;
1>	if all segments have been received:
2>	assemble SIB17-IEs from the received segments.
The UE should discard any stored segments for SIB17 if the complete SIB17 has not been assembled within a period of 3 hours. The UE shall discard any stored segments for SIB17 upon cell (re-) selection.
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–	SIB17
SIB17 contains configurations of TRS resources for idle/inactive UEs.
SIB17 information element

1
SIB17-r17 ::=               SEQUENCE {
    segmentNumber-r17           INTEGER (0..1),
    segmentType-r17             ENUMERATED {notLastSegment, lastSegment},
    segmentContainer-r17        OCTET STRING
}
SIB17-IEs-r17 ::=           SEQUENCE {
    trs-ResouceSetConfig-r17   SEQUENCE (SIZE (1..maxNrofTRS-ResourceSets-r17)) OF TRS-ResourceSet-r17 OPTIONAL,-- Need R
    validityDuration-r17       ENUMERATED {t1, t2, t4, t8, t16, t32, t64, t128, t256, t512, spare6, spare5, spare4,                      
                                           spare3, spare2,spare1}                                      OPTIONAL,-- Need S
    lateNonCriticalExtension   OCTET STRING                                                            OPTIONAL,
    ...
}
TRS-ResourceSet-r17 ::=                SEQUENCE {
    powerControlOffsetSS-r17               ENUMERATED {db-3, db0, db3, db6},
    scramblingID-Info-r17                  CHOICE {
        scramblingIDforCommon-r17              ScramblingId,
        scramblingIDperResourceListWith2-r17   SEQUENCE (SIZE (2)) OF ScramblingId,
        scramblingIDperResourceListWith4-r17   SEQUENCE (SIZE (4)) OF ScramblingId,
    ...
    },
    firstOFDMSymbolInTimeDomain-r17            INTEGER (0..9),
    startingRB-r17                             INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    nrofRBs-r17                                INTEGER (24..maxNrofPhysicalResourceBlocksPlus1),
    ssb-Index-r17                              SSB-Index,
    periodicityAndOffset-r17                   CHOICE {
        slots10                                    INTEGER (0..9),
        slots20                                    INTEGER (0..19),
        slots40                                    INTEGER (0..39),
        slots80                                    INTEGER (0..79)
    },
    frequencyDomainAllocation-r17              BIT STRING (SIZE (4)),
    indBitID-r17                               INTEGER (0..5),
    nrofResources-r17                          ENUMERATED {n2, n4},
    ...
}
maxNrofTRS-ResourceSets-r17             INTEGER ::= 64      -- Maximum number of TRS resource sets


	SIB17 field descriptions

	trs-ResouceSetConfig
RS configuration of TRS occasion(s) for idle/inactive UE(s), in terms of a list of N>=1 NZP TRS resource set(s). The maximum number of TRS resource sets configured by higher layer is 64. If a TRS resource is configured, the L1 based availability indication is always enabled based on that configuration. A UE which acquired SIB17 with a TRS configuration but did not yet receive an associated L1-based availability indication considers the configured TRS as unavailable.

	TRS-ResourceSet
Common configuration parameters for the TRS resource set.

	validityDuration
The valid time duration at least for a paging PDCCH based L1 availability indication, time unit is one default paging cycle. When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s).



	TRS-ResourceSet field descriptions

	firstOFDMSymbolInTimeDomain
The index of the first OFDM symbol in the PRB used for TRS in a slot. The field indicates first symbol in a slot, a second symbol in the same slot can be derived implicitly with symbol index as firstOFDMSymbolInTimeDomain+4.

	frequencyDomainAllocation
Indicates the offset of the first RE to RE#0 in a RB in row1.

	indBitID
The index of the associated bit in TRS availability indication field in DCI. Each TRS resource set is configured with an ID i for the association with (i+1)-th indication bit in TRS availability indication field in DCI.

	nrofRBs
Number of PRBs across which corresponding TRS resource spans.

	nrofResources
The number of TRS resources for a TRS resource set.

	periodicityAndOffset
The periodicity and slot offset (slot) for periodicTRS. It is used to determine the location of the first slot of TRS resource set. The periodicity value slots10 corresponds to 10 slots, value slots20 corresponds to 20 slots, and so on.

	powerControlOffsetSS
Power offset (dB) of NZP CSI-RS RE to SSS RE.

	scramblingID-Info
One or more scrambling IDs are configured for a TRS resource set. If a common scrambling ID is configured, it applies to all the TRS resources within the TRS resource set. Otherwise, each TRS resource within the TRS resource set is provided with a scrambling ID. If the number of TRS resources for the TRS resource set is 2, scramblingIDperResourceListWith2-r17 is configured, while scramblingIDperResourceListWith4-r17 is configured for the case that the number of TRS resources for the TRS resource set is 4.

	ssb-Index
The index of reference SSB with which quasi-collocation information is provided as specified in TS 38.214 [19] clause 5.1.5.

	startingRB
The PRB index where corresponding TRS resource starts in relation to common resource block #0 (CRB#0) on the common resource block grid.


38.212
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
38.213
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, if peiSearchSpace is provided, and 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 a bit of 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 CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap indicates no change to a current assumption for the availability or unavailability of associated TRS resource sets. 
A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames.
