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Introduction
[bookmark: _Hlk510705081]The release 17 work item [1] on UE power saving includes the following objective1. Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
a. Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]
NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #100 meeting
b. Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required

In this contribution assumptions and evaluation results relevant to the objective 1b are discussed. 
Use cases and behavior related to TRS/CSI-RS occassions
In RAN1#102e following agreements were made about objective 1b: 
	Agreements:
· New types/patterns of TRS/CSI-RS are not introduced specifically for idle/inactive mode UE.
Agreements:
The TRS/CSI-RS occasion(s) that may be for connected mode UEs can be shared to idle/inactive mode UEs. 
-  Note: It is understood that gNB can potentially share the occasions to idle/inactive (which would just mean it up to NW whether to share or not share).
[bookmark: _Hlk54102511]-  Note: It is understood that TRS/CSI-RS in the TRS/CSI-RS occasion(s) may or may not be transmitted.
-  Note: Always-on TRS/CSI-RS transmission by gNodeB is not required
-  At least TRS/CSI-RS occasion(s) corresponding to periodic TRS is supported 
- FFS for other RS types
-  FFS: Whether UE blind detection is required or not.

Agreements:
Idle/inactive UE may use the TRS/CSI-RS occasion(s) that are shared to it for functionalities such as: 
-           AGC, time/frequency tracking
-           FFS: RRM measurement for serving cell, RRM measurement for neighbor cell, paging reception indication




In following sections we discuss some open aspects related to these agreements.
Use cases for the potential TRS/CSI-RS occasion(s)
In RAN1#104e afollowing conclusions regarding the use cases were made: 
	Conclusion
From RAN1 perspective, there is no consensus on supporting RRM measurement for serving cell functionality for TRS/CSI-RS occasion(s) for idles/inactive UEs.
Conclusion:
Decide at RAN1#104b-e, whether or not to support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.



Other possible use cases, such as beam refinement for IDLE/Inactive UEs, could be considered. Now in principle if UE is provided periodic TRS, these offer to the UE some possibility to do RX beam refinement in addition to the SSBs, thus having separate additional different RS for this purpose do not seem absolutely necessary. Also beam refinement is mostly useful just prior the initial access, thus the benefits for UE power saving are not evident. 
It is determined in TS38.214 (Section 5.1.6.1.1) that CONNECTED mode UE is always provided with TRS configuration:
	[bookmark: _Hlk513060382]A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.


Thus TRS can be assumed to be the most common RS configuration used. Therefore it would seem most efficient to focus on the TRS based approach.
Hence to progress the work, it is proposed that RAN1 focuses the further work on designing the mechanism to provide IDLE/INACTIVE mode UEs the information on potential periodic TRS occasions.
Proposal: Focus the RAN1 work on WID objective 1b on designing the mechanism to provide IDLE/INACTIVE mode UEs the information on potential periodic TRS occasions. 
Proposal: Do not support other RS types (than TRS).
Presence indication
The aspects related to presence indication or guarantee for the IDLE/Inactive UEs for potential TRS/CSI-RS occasions(s) was discussed in RAN1#104e with following agreement:
	[bookmark: _Hlk56167136]Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).



When considering presence/availability indication for the configured TRS/CSI-RS occasions it would be the lead time for changing the status (present/not present) which is the key component for the network power consumption. As show in evaluations [3], requiring always-on transmission of additional periodic signals, will have impact to the attainable energy efficiency of the network, especially in low load scenarios, when the data activity is low. Different presence/availability indication methods could of course have different lead times. In following we consider some different options to provide the availability information to the UE.
In System Information (SI) change based method, the presence/availability indication would be for example part of the configuration of potential TRS/CSI-RS occasions or based on the presence of the TRS occasion configuration in SI message. Hence if the status of the availability would be changed, there would be a need to trigger a SI change. The lead time, for SI change, would depend on the paging cycle (shortMessage) and modification period (SFN mod modificationPeriodCoeff). Providing update/change to the presence/availability status, would of course require SI update, which could trigger additional overhead to UEs. Hence, mechanism based on adapting the SI content to change the availability status of the TRS occasions results longer lead times, results overhead for all UEs and therefore does not properly support dynamic adaptation of TRS occasion availability indication. 
Observation: Indication of the availability via changing SI content results long latency. 
In certain cells, where traffic and TRS transmission is assumed to be more or less constant, having option to enable (indicate availability) more or less in static manner via SI could be considered, but this should not be the only mechanism. Thus, as a one option configuration for potential TRS/CSI-RS occasion could be provided to IDLE/Inactive mode UEs without dynamic presence/availability indication assuming ‘always availability’.
Proposal: Support as a one option indicating the availability in static manner SI without any dynamic presence/availability indication.  
Alternative approach based on SI, would be to provide some static information, informing the UE for example when the TRS can be assumed to be (or not to be) available. E.g. assuming that in the cell there are somewhat deterministic ‘peak traffic’ hours when there is large number UEs active in CONNECTED mode, resulting that TRS would be active, or in reverse deterministic ‘silent/night hours’ when the there are no UEs or infrequently UEs in CONNECTED mode, resulting no or sporadic TRS availability, TRS availability time table could be provided in SI. For example, the time table can define hours when TRS are present/not available in the cell. This would prevent the need to send any physical layer indications or changing the SI.
Observation: Providing static availability configuration in SI for example in form of time table of the availability of the TRS occasions would enable dynamic TRS presence without separate physical layer indication or SI change.
Proposal: Support providing static availability configuration, e.g. in a form of a time table, in SI without any dynamic presence/availability indication.
Alternatively, using separate physical signal/channel to indicate the availability has been considered, for example paging DCI and/or EPI. Physial layer indication can of course provide shorter lead time e.g. paging cycle, if provided in paging DCI/PEI, or even shorter if separate signal/channel is used. Of course introducing more frequent/dynamic indication methods has the drawback that they may increase the ‘always-on’ signal/channel transmission overhead and thereby reduce the potential for energy efficiency of the network. Correspondingly frequent physical layer indication would require UEs to monitor frequently to determine the availability having adverse impact on UE energy consumption.
Observation: Frequent physical layer indication for the TRS occasion availability may negatively impact to the power efficiency of network and UE.
On approach that would not increase the monitoring overhead from UE or network perspective would be to provide TRS occasion availability piggybacked as part of normal paging. E.g. when paging DCI is sent, triggered by a need to send paging message, an availability indication would be piggybacked as a part of it. In practise this type of indication could be only used to indicate the availability, so that once UE has received the positive availability indication UE could assume the TRS availability is valid for a certain time, such as few paging cycles. Having a ‘permanent’ validity for availability indication till disabled, would not be desirable as especially disabling the availability would need to be repeated to ensure that all UEs have received it correctly. In practise dynamic on/off indication would require UE’s to validate the TRS presence via blind detection, to ensure that there has not been a status change that has been missed. Mandating transmitting a periodic signal to indicate the availability is not desirable from network either due to the implied overhead. Hence, if a physical layer indication mechanism is considered, basing it on paging mechanism or it’s enhancements (EPI) via piggybacking the information and using some configurable validity timer should be prioritized.
Observation: Paging mechanism based availability indication with validity time could be considered as a physical channel indication.
Proposal: Consider paging mechanism based aperiodic availability indication with validity timer as an additional availability indication.
Furthermore, as discussed in next section, similarly as the TRS configuration can be beam specific, also the availability of the TRS occasions can be beam specific. Hence, when serving the CONNECTED mode UEs network may activate TRS transmission only in sub-set of beams, in beams which are used to serve the UE. Therefore the availability indication should also enable selectivity in beam domain. 
Proposal: The availability indication for the TRS occasions should support beam specific availability indication.


Signalling of the TRS/CSI-RS occasions configuration
In RAN1#103e, RAN1 agreed that the configuration of the potential TRS/CSI-RS occasion for IDLE/Inactive UEs can be provided via SI, and send LS to RAN2:
	Agreements:
· SIB signalling provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Up to RAN2 to decide which SIB is to be used.
· Whether or not to additionally support other high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) is up to RAN2



As proposed earlier, it would seem sufficient for the relevant use cases perspective to focus on providing information regarding TRS configuration to the IDLE/Inactive UEs. This would facilitate restricting the signalling overhead due to the related configuration, discussed in more detail below in Section 3.1. While the signaling overhead can be attempted to be reduced, and serious attempt should be made, it should not restrict flexibility of TRS configuration. The primary driver of the used TRS configuration are of course the Connected Mode UE(s), thus if there is an interest to share the TRS information to the benefit of the IDLE/INACTIVE Mode UE(s), the higher layer signaling of informing the IDLE/INACTIVE mode UEs about TRS occasions, needs to support similar flexibility as in Rel-15 to meet the needs of different deployments.
Proposal: The configuration of TRS occasion-related parameters informed to the IDLE/INACTIVE mode UE(s) should be assumed to support similar flexibility as required by Connected Mode UE(s).
The IDLE/INACTIVE mode UEs may be under coverage area of different SSBs, and thereby monitor different broadcast beams. (Note it is assumed that for the IDLE/INACTIVE mode UE perspective the QCL source for the given TRS would need to be a SSB.) Thus information for the RS configuration would need to be provided for each SSB/broadcast beam. In general case, the TRS for each SSB/broadcast beam, maybe be multiplexed in time and/or frequency domain as well have other parameters tailored to suit to the requirements set by the given deployment. Furthermore it of course can be considered that there may be need to support even several different kind of TRS for a given beam. Hence, overall, in minimum network may need to be able to configure at least one TRS i.e. NZP-CSI-RS-ResourceSet, per SSB beam, and these resource sets may differ between beams in terms of time configuration (symbol, slot), resource mapping, scrambling ID and also possibly by power offset. Also, due to different dymamics in CONNECTED mode, network could choose not to provide TRS occasions for IDLE/INACTIVE mode to certain beams. Thus, the presence of the TRS occasion can also be ‘beam spesific’.
Proposal: The configuration of TRS to the IDLE/INACTIVE mode UEs needs to support independent configuration for each broadcast/SSB beam.
TRS configuration for IDLE/INACTIVE mode UEs
The TRS configuration for IDLE/Inactive mode UEs was discussed in last meeting and following parameters were agreed to be provided:
	Agreements:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive Ues include at least:
· powerControlOffsetSS,
· scramblingID
· firstOFDMSymbolInTimeDomain,
· startingRB.
· nrofRBs,
· FFS other parameters
· FFS applicable values



In following we discuss on the required parameters and other aspects related to configuration of one TRS resource set for IDLE/Inactive UEs. As agreed earlier there can be multiple TRS resource sets e.g. one per broadcast beam.

In Connected mode the TRS configuration is provided via NZP-CSI-RS-ResourceSet, where each individual RS configuration (NZP-CSI-RS-Resource) belonging to the resource set is indicated via an ID and trs-Info flag is used to indicate that the RS configurations share the same antenna port:
	-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCESET-START
NZP-CSI-RS-ResourceSet ::=          SEQUENCE {
    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,
    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,
    repetition                          ENUMERATED { on, off }                                                  OPTIONAL,   -- Need S
    aperiodicTriggeringOffset           INTEGER(0..6)                                                           OPTIONAL,   -- Need S
    trs-Info                            ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    ...,
    [[
    aperiodicTriggeringOffset-r16       INTEGER(0..31)                                                          OPTIONAL   -- Need S
    ]]
}
 
-- TAG-NZP-CSI-RS-RESOURCESET-STOP
-- ASN1STOP




So each resource ID corresponds to a RS configuration, provided by NZP-CSI-RS-Resource. Based on the 38.214, in TRS configuration, there are two RS symbols per slot (in one or two slots), hence there is two RS configfurations (NZP-CSI-RS-Resource) in the corresponding resource set (NZP-CSI-RS-ResourceSet) per slot. The content of the NZP-CSI-RS-Resource is as follows: 
	NZP-CSI-RS-Resource ::=             SEQUENCE {
    nzp-CSI-RS-ResourceId               NZP-CSI-RS-ResourceId,
    resourceMapping                     CSI-RS-ResourceMapping,
    powerControlOffset                  INTEGER (-8..15),
    powerControlOffsetSS                ENUMERATED{db-3, db0, db3, db6}                 OPTIONAL,   -- Need R
    scramblingID                        ScramblingId,
    periodicityAndOffset                CSI-ResourcePeriodicityAndOffset                OPTIONAL,   -- Cond PeriodicOrSemiPersistent
    qcl-InfoPeriodicCSI-RS              TCI-StateId                                     OPTIONAL,   -- Cond Periodic
    ...
}



In short the paremeters are as follows:
· ‘NZP-CSI-RS-ResourceId’ gives the logical index of the said RS configuration
· ‘CSI-RS-ResourceMapping’ and ‘CSI-ResourcePeriodicityAndOffset’ provides frequency and time domain mapping to physical resources for the RS
· ‘powerControlOffsetSS’ sets the power offset versus SSS that UE can assume
· Note: ‘powerControlOffset’ does not seem necessary for IDLE/INACTIVE
· ‘ScramblingId’ determines the scrambling initialization
· ‘qcl-InfoPeriodicCSI-RS’ provides reference to a TCI-State indicating QCL source for the (T)RS

The ‘CSI-RS-ResourceMapping’ contains the detailed RE locations in frequency domain, number of antenna ports and symbol location (in a slot). In addition the information of code-domain multiplexing (CDM) and density are provided as follows:
	-- ASN1START
-- TAG-CSI-RS-RESOURCEMAPPING-START
 
CSI-RS-ResourceMapping ::=          SEQUENCE {
    frequencyDomainAllocation           CHOICE {
        row1                                BIT STRING (SIZE (4)),
        row2                                BIT STRING (SIZE (12)),
        row4                                BIT STRING (SIZE (3)),
        other                               BIT STRING (SIZE (6))
    },
    nrofPorts                           ENUMERATED {p1,p2,p4,p8,p12,p16,p24,p32},
    firstOFDMSymbolInTimeDomain         INTEGER (0..13),
    firstOFDMSymbolInTimeDomain2        INTEGER (2..12)                                                         OPTIONAL,   -- Need R
    cdm-Type                            ENUMERATED {noCDM, fd-CDM2, cdm4-FD2-TD2, cdm8-FD2-TD4},
    density                             CHOICE {
        dot5                                ENUMERATED {evenPRBs, oddPRBs},
        one                                 NULL,
        three                               NULL,
        spare                               NULL
    },
    freqBand                            CSI-FrequencyOccupation,
    ...
}
 
-- TAG-CSI-RS-RESOURCEMAPPING-STOP
-- ASN1STOP



Some of the parameters in ‘CSI-RS-ResourceMapping’ have fixed values or value ranges in case of TRS (as defined by 38.214). Namely number of antenna ports is set to 1 (‘nrofPorts’), CDM is not allowed (‘cdm-Type’) and density is fixed to 3 (‘density’). Thus when providing information regarding TRS occasions for IDLE/INACTIVE mode UEs, these parameters can be in principle omitted from the parameters. Of course if additional types of CSI-RS configurations are considered, these may need to be retained.
Proposal: When informing TRS occasions for the IDLE/INACTIVE mode UEs, parameters ‘nrofPorts’, ‘cdm-Type’ and ‘density’ in ‘CSI-RS-ResourceMapping’ can be omitted from the configuration and values assumed to be same as defined by specification TS38.214 for CSI-RS configured with ‘trs-info’.
In last meeting it was agreed to provide ‘firstOFDMSymbolInTimeDomain’, indicating symbol of the RS resource in slot, as a part of the configuration. In case of TRS there is assumed to be two symbols per slot. If the same structure of the RS configuration as in Connected more is followed strictly, two separate IEs (‘NZP-CSI-RS-Resource’) are needed in resource set for each slot where TRS are sent. If the configuration is restricted to TRS only, the RS pair in TRS is separated always by 4 symbols e.g. lÎ{2,6} or {3,7} etc., thus the second RS symbol location in slot can be known implicitely. Also, in case of TRS, the ‘row1’, ‘startingRB’ and ‘nrofRBs’ could also be assumed to be the same (as per 38.214) for both TRS resource’s in resource set. Thus when considering TRS configuration for IDLE/Inactive, it would not be necessary to provide these parameters separetly for each RS resource. In case two (consecutive) slots are given in RS resource set, the configuration symbol locations could also be assumed to be same.
Observation: In case of TRS configuration for IDLE/Inactive mode UEs, ‘row1’, ‘startingRB’ and ‘nrofRBs’ can be assumed to be same for both symbols in a slot.
This could help to reduce somewhat the configuration size related to ‘CSI-RS-ResourceMapping’ that could be applied for IDLE/INACTIVE mode TRS occasions, expecially as. 
The mapping to slots is set by ‘CSI-ResourcePeriodicityAndOffset’, and in case of TRS configuration, only periods {10,20,40,80} slots are supported, thus the TRS configuration could be limited only to these values (removing e.g. 160, 320 and 640 slots). If the shortest periods are not deemed necessary for the IDLE/INACTIVE mode UEs, (i.e. only sub-set of TRS occasions is informed to IDLE/INACTIVE mode UEs) these options could be further reduced. The periodicity is common for different TRS resources/symbols, but the slots may not always be consecutive, thus separate information for each slot may be needed.
Observation: In case of single slot, or two consecutive slots, one common ‘CSI-ResourcePeriodicityAndOffset’ parameter can be assumed, and in case of non-consecutive slots, one per slot would be needed.

Proposal: Following parameters can be assume to be same/common for RS resources in TRS resource set, or could be derived from one parameter for a RS resources defined in TRS resource set:
· For TRS, ‘firstOFDMSymbolInTimeDomain’ would need to be provided only once for a TRS resource set, and location of both of the second symbol in the slot could be derived from it, and in case of two (consecutive) slots are in RS resource set, symbol locations are same in the second slot.
· Note: number of slots (1 or 2) is indicated separetly, per resource set or for all resource sets.
· For TRS, ’row1’, ‘startingRB’ and ‘nrofRBs’are common/same for the RS resources in a RS resource set, thus would be provided only once per RS resource set.
· For TRS, ‘CSI-ResourcePeriodicityAndOffset’ would need to be provided only once for TRS resources in same slot.

As noted earlier, in addition to NZP-CSI-RS-Resource NZP-CSI-RS-ResourceSet provides also ‘powerControlOffsetSS’, ‘ScramblingId’ and ‘qcl-InfoPeriodicCSI-RS’. In last meeting it was agreed to provide ‘powerControlOffsetSS’ and ‘ScramblingId’ as a part of the configuration, but how to provide the information regarding the QCL source was left open:
	Agreements:
To study QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from following alternatives: 
· Alt-1: TCI state from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS
· Alt-2: QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO 
· FFS details 
· FFS details
· Other alternatives are not precluded




Evidently UE’s to be provided with information regarding the QCL source corresponding to the RS resource.The ‘qcl-InfoPeriodicCSI-RS’, provided in Connected mode, refers to a ‘TCI-StateId’. The ‘TCI-State’ gives QCL ID, which is configured (for CONNECTED mode UEs) as via ‘tci-StatesToAddModList‘ as a part of ‘PDSCH-Config‘. 
Like discussed in last meeting, one option to provide the QCL information would be to use same approach as in CONNECTED mode. For CONNECTED mode UEs, typically there (eventually) is a SSB as a QCL source for TRSs. For IDLE/INACTIVE mode UEs assume that the PDCCH (DM-RS) of e.g. CORESET#0 are QCL (in respect of the average gain, QCL-TypeA, and QCL-TypeD) with the corresponding SSB. Thus for all practical purposes it would be sufficient for IDLE/INACTIVE mode operation to provide the SSB index (‘SSB-Index’) that is the QCL source for the RS resource. Hence, the configuration of the QCL information could be simplified from the one used for CONNECTED mode, down to just providing SSB index for a RS resource set. It is also good to note that for TRS, the QCL source could be common for RS resource set. 
Observation: Explicit QCL information configuration can be simplified to providing SSB index for the RS resource(s).
In IDLE/INACTIVE mode the QCL information is often determined implicitely. For example for paging etc. the set of possible QCL source information is set by actually transmitted SSBs (‘ssb-PositionsInBurst’ in SIB1) in a logical order through predefined association to certain PDCCH monitoring occasions defined by search space configuration. Similar approach could be considered for the TRS occasion, for example simply so that first RS resource (set) configuration would be associated to first actually transmited SSB. This kind of approach would be relatively simple as it would not in principle require any additional signalling. However, this would imply that there always will be at least same amount of TRS configured as there are actually transmitted SSBs. As discussed earlier, the TRS/CSI-RS occasion(s) could be related to the CONNECTED mode use of TRS and therefore it cannot be assumed that TRS occasion is configured to IDLE/INACTIVE mode for each SSB. .
Observation: Implicit association of actually transmitted SSB as QCL source to IDLE/INACTIVE mode TRS configuration could remove the need of signalling, but may need an assumtption that there is TRS configuration for each SSB.
Proposal: Configure the QCL information for each RS resource for IDLE/INACTIVE mode explicitely e.g. via SSB index. 
[bookmark: _Hlk67401824]In CONNECTED mode the sub-carrier spacing of the TRS is determined by the BWP. It was discussed in last meeting whether the TRS configuration shares the same sub-carrier spacing as broadcast (based on subCarrierSpacingCommon) or separate sub-carrier spacing would need to be provided:
	Agreements:
The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs can be discussed and down-selected from following alternatives at RAN1#104b-eRAN1#105-e:
· Alt1: same as initial BWP
· Alt2: configurable parameter 




In principle both considered approaches are feasible, while latter, Alt2 provides more flexibility if the for CONNECTED mode UEs different sub-carrier spacing is used for active BWP/TRS configuration. Alt1, setting the TRS occasion sub-carrier spacing based on subCarrierSpacingCommon would mean that in such case, when the CONNECTED mode TRS configuration uses different sub-carrier spacing than broadcast, that the same RS resources could not be shared between CONNECTED and IDLE/INACTIVE mode. In practise this would be most relevant to the possible use of 60kHz sub-carrier spacing in FR1, while in almost all other cases the sub-carrier spacings of the broadcast and dedicated data could be aligned. Hence if such configuration is used, network is of course free to choose not to provide TRS occasions for IDLE/INACTIVE mode. Of course it can be further argued that allowing the TRS occasion sub-carrier spacing to be configurable could result ‘multi-numerology’ operation from IDLE/INACTIVE mode UE perspective. This is not preferable, and would make it less likely that IDLE/INACTIVE mode UE would take use of the TRS occasions (which it is free to choose in any case). 
Proposal: For sub-carrier spacing configuration for TRS occasions, while being able to explicitely configure the sub-carrier spacing offers some flexibility, assuming that the sub-carrier spacing is aligned with initial BWP (given bysubCarrierSpacingCommon) seems sufficient.
In last meeting the link between BWP and TRS occasions was discussed:
	Agreements:
The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs are discussed and down-selected from following alternatives at RAN1#104bis-e:
· Alt-1: within initial DL BWP
· Alt-2: is not restricted by initial BWP 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.




For CONNECTED Mode UEs the RS configuration is linked to a certain BWP. As for IDLE/INACTIVE mode UEs, the UE can be assumed to monitor initial BWP (e.g. based on the pdcch-ConfigSIB1 configuration in MIB), while the TRS configuration network uses may be intended for a different, wider BWP. In Section 5.6.1.1 of TS38.214 it is determined that the bandwidth of the RS resource depends on the linked BWP as follows: 
	-	the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and  resource blocks, or is equal to  resource blocks



Hence the TRS configuration used for CONNECTED mode UEs may thereby exceed the active initial DL BWP assumed by the IDLE/INACTIVE mode UE(s). Thus to enable network to share and use the same TRS configuration for both IDLE/INACTIVE mode and CONNECTED mode UEs, there should not be tight association between the Active BWP and the TRS configuration for IDLE/INACTIVE mode UEs. If the RS configuration for the TRS/CSI-RS occasions would be linked to initial BWP, the configuration would need to reflect the initial BWP. To enable sharing of the RS resources efficiently between CONNECTED mode and IDLE/INACTIVE mode, it should be just assumed that ‘startingRB’ and ‘nrofRBs’ determine the frequency location of the TRS compared to pointA. As there will not be any mandatory UE functionality determined for the use of the TRS occasions, i.e. the use of the TRS occasions to obtain power saving or to enhance the serving cell tracking, there would not be any absolute need to restrict the TRS occasion configuration from this perspective either. Hence it is proposed to adopt approach Alt-2.
Observation: For IDLE/INACTIVE mode UE(s), the configuration of TRS occassions should not be associated to a initial DL BWP . Whether and how the UE uses the TRS configuration is up to the UE implementation.

Proposal: For IDLE/INACTIVE mode UE(s), the frequency location of the TRS occasions is given by ‘startingRB’ and ‘nrofRBs’ and it is not be restricted by the initial DL BWP. 

Conclusion
In this contribution we have discussed the the aspects related to providing potential TRS/CSI-RS occasion(s) available in connected mode to IDLE/INACTIVE-mode UEs.
In section 2 we have considered the possible use cases as well the presence indication related behaviour and assumtions, with following observations and proposals:-
Proposal: Focus the RAN1 work on WID objective 1b on designing the mechanism to provide IDLE/INACTIVE mode UEs the information on potential periodic TRS occasions. 
Proposal: Do not support other RS types (than TRS).
Observation: Indication of the availability via changing SI content results long latency.
Proposal: Support as a one option indicating the availability in static manner SI without any dynamic presence/availability indication.  
Observation: Providing static availability configuration in SI for example in form of time table of the availability of the TRS occasions would enable dynamic TRS presence without separate physical layer indication or SI change.
Proposal: Support providing static availability configuration, e.g. in a form of a time table, in SI without any dynamic presence/availability indication.
Observation: Frequent physical layer indication for the TRS occasion availability may negatively impact to the power efficiency of network and UE.
Observation: Paging mechanism based availability indication with validity time could be considered as a physical channel indication.
Proposal: Consider paging mechanism based aperiodic availability indication with validity timer as an additional availability indication.
Proposal: The availability indication for the TRS occasions should support beam specific availability indication.
In section 3 we discussed the mechanism to singal the TRS configuration for the IDLE/INACTIVE mode UEs and also look that the parameters needed for the configuration:-
Proposal: The configuration of TRS occasion-related parameters informed to the IDLE/INACTIVE mode UE(s) should be assumed to support similar flexibility as required by Connected Mode UE(s).
Proposal: The configuration of TRS to the IDLE/INACTIVE mode UEs needs to support independent configuration for each broadcast/SSB beam.
Proposal: When informing TRS occasions for the IDLE/INACTIVE mode UEs, parameters ‘nrofPorts’, ‘cdm-Type’ and ‘density’ in ‘CSI-RS-ResourceMapping’ can be omitted from the configuration and values assumed to be same as defined by specification TS38.214 for CSI-RS configured with ‘trs-info’.
Observation: In case of TRS configuration for IDLE/Inactive mode UEs, ‘row1’, ‘startingRB’ and ‘nrofRBs’ can be assumed to be same for both symbols in a slot.
Observation: In case of single slot, or two consecutive slots, one common ‘CSI-ResourcePeriodicityAndOffset’ parameter can be assumed, and in case of non-consecutive slots, one per slot would be needed.
Proposal: Following parameters can be assume to be same/common for RS resources in TRS resource set, or could be derived from one parameter for a RS resources defined in TRS resource set:
· For TRS, ‘firstOFDMSymbolInTimeDomain’ would need to be provided only once for a TRS resource set, and location of both of the second symbol in the slot could be derived from it, and in case of two (consecutive) slots are in RS resource set, symbol locations are same in the second slot.
· Note: number of slots (1 or 2) is indicated separetly, per resource set or for all resource sets.
· For TRS, ’row1’, ‘startingRB’ and ‘nrofRBs’are common/same for the RS resources in a RS resource set, thus would be provided only once per RS resource set.
· For TRS, ‘CSI-ResourcePeriodicityAndOffset’ would need to be provided only once for TRS resources in same slot.

Observation: Explicit QCL information configuration can be simplified to providing SSB index for the RS resource(s).
Observation: Implicit association of actually transmitted SSB as QCL source to IDLE/INACTIVE mode TRS configuration could remove the need of signalling, but may need an assumtption that there is TRS configuration for each SSB.
Proposal: Configure the QCL information for each RS resource for IDLE/INACTIVE mode explicitely e.g. via SSB index. 
Proposal: For sub-carrier spacing configuration for TRS occasions, while being able to explicitely configure the sub-carrier spacing offers some flexibility, assuming that the sub-carrier spacing is aligned with initial BWP (given bysubCarrierSpacingCommon) seems sufficient.
Observation: For IDLE/INACTIVE mode UE(s), the configuration of TRS occassions should not be associated to a initial DL BWP . Whether and how the UE uses the TRS configuration is up to the UE implementation.
Proposal: For IDLE/INACTIVE mode UE(s), the frequency location of the TRS occasions is given by ‘startingRB’ and ‘nrofRBs’ and it is not be restricted by the initial DL BWP. 
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