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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 madeabout 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#102e and #103e the different possible use cases for TRS/CSI-RS occasions were discussed following agreements were made to the : 
	RAN1#102e:
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

RAN1#103e:
Agreements:
· Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).
Conclusion:
· TRS/CSI-RS based PEI is discussed in AI 8.7.1.1.
· PEI functionality is not further discussed under AI 8.7.1.2.
· Note: This does not prevent to potentially use PEI to carry the indication for TRS/CSI-RS presence.



In RAN1#102e meeting it was agreed that the main use case for the potential TRS/CSI-RS occasion(s) would be to facilitate the maintaining of UE synchronisation to the serving cell. In RAN1#103e the possible use cases where further discussed, with an agreement to exclude the use for neighbour cell RRM measurements. 
As per use cases of the said TRS/CSI-RS occasion(s) for RRM related serving cell mobility evaluations, this maybe be reflected in two different ways. Firstly assuming that IDLE/INACTIVE mode UEs are informed about the power offset between SSS and e.g. TRS occasion, it could be possible for the UEs to autonomously use the potential RS occasions to enhance the IDLE/INACTIVE mode RRM serving cell evaluations by either acquiring/receiving additional energy to improve the accuracy or optimize measurement occasions for SSB based serving cell evaluations. This could result, depending on the UE implementation, in accuracy improvement and/or UE power consumption reduction. The other alternative would be to assume that network would provide information e.g. on cell suitability criterions separately based on the potential TRS/CSI-RS occasion(s). The first approach, autonomous use to enhance the measurements, could basically be supported without any further specification work, as long as UE can meet the measurement requirements set by RAN4. The latter approach would require introducing CSI-RS based evaluation mechanism (e.g. cell suitability criterions, “nrofTRS-BlocksToAverage” etc.) to the IDLE/INACTIVE mode UEs also accounting possibility of different kind of TRS/CSI-RS occasions (e.g. based on different time and frequency allocation) and also consider the fact that the TRS/CSI-RS in the TRS/CSI-RS occasion(s) may or may not be continuously transmitted. As this would require different type of considerations and evaluations, and would not be focused on the UE power saving, but in rather general IDLE/INACTIVE mode mobility enhancements, it is therefore proposed not to consider changes to serving cell mobility evaluations based on the potential TRS/CSI-RS occasion(s).
Proposal: Do not consider the potential TRS/CSI-RS occasions(s) for RRM measurements of serving cell mobility evaluations.
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. 
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. Do not support additional RS types.
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#103e with agreeing to consider following options:
	[bookmark: _Hlk56167136]Agreements:
· Discuss further based on the following alternatives and down-select at RAN1#104-e:
· [bookmark: _Hlk61367004]Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.
· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
·  The condition can be, e.g., existence of paging.
· Alt 4. Combination of the above alternatives.
· FFS for details
· FFS for UE behavior when the availability is not informed.
· Other techniques are not precluded.
· Companies encourage to provide sufficient information for the proposal, e.g.,
· how to achieve power saving gain
· how to minimize impact on NW
how to minimize extra UE implementation complexity
· feasibility check on sharing the TRS/CSI-RS between connected UEs and idle/inactive UEs
· Proposals should be consistent with the WID objective.




One key aspect discussed in last meeting on the TRS/CSI-RS occasion(s) for IDLE/INACTIVE mode UEs was the indication of the presence of the potential TRS/CSI-RS occassions versus UE autonomously detecting the presence of the TRS/CSI-RS occassions. 
It was discussed that if UE does not have certainty that the RS are actually present in the informed occasions, UE would not be able to utilize them to the fullest extent. If the UE would not have a guarantee on the presence, it would need to evauluate the presence of the TRS/CSI-RS in the occasions so that it could fall-back to the use of the SSBs for synchronisation. Thus, there would be additional cost applied in the case that no TRS are present/detected. In the following we tried to evaluate this cost. For the evaluation we have used the assumptions provide in [5].  
We focus on the case when TRS are not present and look at the increase in power consumption compared to the legacy, Rel-15, behaviour when UE is attemting to detect the TRS in the configured occasion, but these are not present. In Figure 1 the considered timeline with blind detection is illustrated together with the Rel-15/16 UE paging monitoring behaviour. Please note that it is assumed that the number of SSBs is dependent on the SINR range so that, in low SINR conditions, after attempting blind detection, UE would use 3 SSB bursts (#1,#2,#3) for synchronisation, 2 bursts (#1,#2) for medium SINR etc. TRS monitoring/blind detection is assumed to be done over one slot in all SINR conditons. Also, in high SINR scenario no inter-frequency measurements are assumed to be done. In addition, it is assumed that the TRS occasion would fall before the first SSB burst (#1) thereby maximizing the light sleep time over the baseline. The timeline for the case TRS are indicated to be present (or detected to be present) is illustrated in Figure 2. In this case we assume that the TRS are always present and that in this scenario UE only monitors a single SSB burst for intra-frequency (low/med SINR) and serving cell (all SINR) measurements.
[image: ]
[bookmark: _Ref61348368]Figure 1. Considered timelines for blind detection cost evaluation for a low SINR UR.
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[bookmark: _Ref61861655]Figure 2. Considered timeline for TRS presence gain evaluation.
In Table 1 the results are summarised for different SINR scenarios. The resuls for power consumption increase due to blind detection when TRS are not present is shown (as loss in red) is shown together with the attainable power saving (benefit in green) when TRS are indicated to be present or detected. As can be seen the power consumption cost (increase) is less than 7% in low and medium SINR scenarios and largest in high SINR scenario (~11%). This is evident as the TRS blind detection overhead compared to the assumed Rel-15 baseline is largest (i.e. in Rel-15 baseline UE would monitor only single SSB burst and not do inter-frequency measurements at high SINR). 
When TRS are indicated to present,  results in a power saving benefit/saving of ~20%-10% for low/medium SINR. For high SINR case there is actually a power saving loss compared to the Rel-15 baseline as it is assumed that the UE would monitor the TRS in addition to the SSB, where the latter is needed for serving cell measurements. 
Hence, it could be assumed that for high SINR case, UE would use the ‘standard’ Rel-15 baseline behaviour monitoring (single) SSB burst always.Thus, even if no presence/availability indication is given, there would not be any negative power impact in high SINR case as in practice UE would omit the blind detection effort. For low/mid SINR cases, where the achievable gain is the largest, and the additional relative cost due to blind detection is smallest, UE could choose to do the blind detection.
[bookmark: _Ref61360613]Table 1. Summary of energy consumption increase or saving over Rel-15 reference timeline due to blind detection (no TRS present).
	Relative energy consumption over Rel-15 baseline 
	Low SINR
	Medium SINR
	High SINR

	No TRS present
	When UE is not paged
	+6,1%
	+7,0%
	+11,1%

	
	When UE is paged
	+5,9%
	+6,9%
	+10,9%

	TRS present
	When UE is not paged
	-21,9%
	-10,5%
	+10,9%

	
	When UE is paged
	-21,3%
	-10,3%
	+11,1%




Observation: The cost of assuming UE autonomous detection of TRS presence is ~7% (over Rel-15 baseline) and can be minimized by UE implementation. 
From network perspective the problem is different. As per existing design, NR does not have any fixed LTE style of reference signals, e.g. CRS, but such are omitted to enable e.g. more flexible co-existence and forward compatibility. Enforcing, for the merit of the IDLE/INACTIVE UEs, the network to transmit such continuously, would affect the network overhead (albeit slightly if period is long) but more importantly to the network power consumption. It is also good to note, that as there are no fixed LTE style refernce signals in earlier releases, legacy UEs for example receiving SI or paging in IDLE, do not assume such either and therefore gNB must avoid overlap of TRS with such PDSCH allocation. 
[image: ]
[bookmark: _Ref54273625]Figure 3. Power saving gain with different loads and reference signal periodicities and burst durations. In legend X – Y, X gives the periodicity in ms and Y the burst duration in ms. With Y= [1 2] these are alternated.

From the evaluation results in Figure 3, and discussed in more detail in [3], it is observed that the attainable power saving from network sleep modes is reduced when the amount of periodic signals is increased either through increasing the burst duration or using shorter periodicity. The loss is most prominent when network loading is lowest, resulting on average 25% relative loss in attainable power saving over the baseline (20-2). 
Observation: Increasing frequency and/or duration of the always ON periodic signals may increase the network power consumption.
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](and quoted above), 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. System information based method, where presence/availability indication could be provided e.g. together with the configuration of potential TRS/CSI-RS occasions, lead time would depend on the modification period (multiple of paging cycles). Providing update/change to the presence/availability status, would of course require SI update, which could trigger additional overhead to UEs. Alternatively, using separate physical signal/channel to indicate presence could have 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 indication methods has the drawback that they will increase the ‘always-on’ overhead and thereby reduce the potential for energy efficiency of the network. 
As there is no mandate for the UE to use the TRS/CSI-RS occasions, i.e. it is left completely for UE implementation whether to use the TRS/CSI-RS occasion or not, it would seem counter intuitive to mandate network behaviour either. Therefore it would not seem necessary to mandate network to always provide presence/availability indication. 
Propopsal: We propose that: 
· Configuration for potential TRS/CSI-RS occasion can be provided to IDLE/Inactive mode UEs without presence/availability information. 
· Network can optionally provide presence/availability information in system information. Details are FFS.
· Need for additional, more frequent presence/availability indication method is studied further.



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 prespective 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.
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
As there is an agreement that at least periodic TRS are supported, we in following consider the detailed parameter configuration that would be needed to inform IDLE/INACTIVE mode UEs regarding the TRS occassions. For simplicity we assume as a starting point that same higher layer IEs and parameters, as for Connected Mode UEs, are used to provide the information about the TRS occasions for IDLE/INACTIVE mode UEs, but eventually this information may be carried by different IEs and/or parameters, subject to RAN2 design. The scope of the following discussion is to try to indentify the mininmum set of information needed to define the TRS occasions for IDLE/INACTIVE mode UEs. 
TRS configuration is provided via NZP-CSI-RS-ResourceSet, where each individual RS configuration 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




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 are same as fixed by specification TS38.214 for CSI-RS configured with ‘trs-info’.
Furthermore as only single antenna port is supported for TRS, ’row1’ would suffice to provide the RE location in PRB. The symbol location of the RS resource is given by ‘firstOFDMSymbolInTimeDomain’. Now as in case of TRS there is assumed to be two symbols per slot, in principle two separate RS configuration IEs (‘NZP-CSI-RS-Resource’) are needed in resource set for each slot where RS are sent. As the TRS are assumed to be present in pairs, separated by 4 symbols e.g. lÎ{2,6} or {3,7}, it could be also assumed that only the first symbol location is provided for the (first) 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 ‘row1’ and ‘freqBand’ could also be assumed to be the same (as per 38.214). In case two (consecutive) slots are given in RS resource set, the configuration symbol locations could also be assumed to be same. 
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.
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:
· ‘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’ and ‘freqBand’ are common/same for the RS resources in a RS resource set, thus would be provided only once per RS resource set.
· 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 suffice.

As noted earlier, in addition to NZP-CSI-RS-Resource NZP-CSI-RS-ResourceSet provides also ‘powerControlOffsetSS’, ‘ScramblingId’ and ‘qcl-InfoPeriodicCSI-RS’. To facilitate the AGC adjustement based on the TRS occasions, ‘powerControlOffsetSS’ of the TRS resource set would need to be provided for IDLE/INACTIVE mode UEs. Also the ‘ScramblingId’ parameter is needed. Evidently UE’s need also the information regarding the QCL source, but as ‘qcl-InfoPeriodicCSI-RS’, refers to a ‘TCI-StateId’. The QCL ID is given by ‘TCI-State’, which is configured (for CONNECTED mode UEs) as via ‘tci-StatesToAddModList‘ as a part of ‘PDSCH-Config‘. For CONNECTED mode UEs, TRS can be QCL source for PDCCH (DM-RS), and typically there (eventually) is 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. For paging etc. the set of possible QCL source canditated are set by actually transmitted SSBs (‘ssb-PositionsInBurst’ in SIB1).  Hence, for IDLE/INACTIVE mode UEs it could be considered if the information of the QCL source could be somehow provided implicitely or in simpler manner e.g. associating given TRS configuration to a certain SSB.
Proposal: ‘powerControlOffsetSS’ and ‘ScramblingId’ are provided for the IDLE/INACTIVE mode UEs as a part of the RS resource set.
Observation: For CONNECTED mode UEs, TRS can be QCL source for PDCCH (DM-RS), and SSB can be a QCL source for TRS.
Observation: It could be further evaluated if the QCL source related information could be provided implicitely or in simpler manner for the IDLE/INACTIVE mode UEs based on actually transmitted SSBs.
Furhtermore, 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. The TRS configuration may thereby exceed, overlap only partially or not at all with the initial BWP used by the IDLE/INACTIVE mode UE(s). Thus from IDLE/INACTIVE mode UE perspective there cannot be tight association between the Active BWP and the TRS configuration. It should be assumed that ‘freqBand’ information gives the frequency location of the TRS compared to pointA.
Observation: For IDLE/INACTIVE mode UE(s), the configuration of TRS occassions is not associated to active BWP. The frequency location is given ‘freqBand’ and should not be restricted by the initial BWP.
Also sub-carrier spacing is BWP specific parameter, thus there would need to be either made an assumption that TRS configuration shares the same sub-carrier spacing as broadcast (based on subCarrierSpacingCommon) or separate sub-carrier spacing would need to be provided.
Observation: For IDLE/INACTIVE mode UE(s), there would need to be assumption made on the SCS used for the TRS or specific parameter provided.
Proposal: The frequency location for the potential TRS occasions is not restricted by the intial BWP configuration. Also SCS used for TRS can be separately informed.

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: Do not consider the potential TRS/CSI-RS occasions(s) for RRM measurements of serving cell mobility evaluations.
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. Do not support additional RS types.
Observation: The cost of assuming UE autonomous detection of TRS presence is ~7% (over Rel-15 baseline) and can be minimized by UE implementation. 
Observation: Increasing frequency and/or duration of the always ON periodic signals may increase the network power consumption.
Propopsal: We propose that: 
· Configuration for potential TRS/CSI-RS occasion can be provided to IDLE/Inactive mode UEs without presence/availability information. 
· Network can optionally provide presence/availability information in system information. Details are FFS.
· Need for additional, more frequent presence/availability indication method is studied further.

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 are same as fixed by specification TS38.214 for CSI-RS configured with ‘trs-info’.
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:
· ‘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’ and ‘freqBand’ are common/same for the RS resources in a RS resource set, thus would be provided only once per RS resource set.
· 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 suffice.

Proposal: ‘powerControlOffsetSS’ and ‘ScramblingId’ are provided for the IDLE/INACTIVE mode UEs as a part of the RS resource set.
.
Observation: For CONNECTED mode UEs, TRS can be QCL source for PDCCH (DM-RS), and SSB can be a QCL source for TRS.
Observation: It could be further evaluated if the QCL source related information could be provided implicitely or in simpler manner for the IDLE/INACTIVE mode UEs based on actually transmitted SSBs.
Observation: For IDLE/INACTIVE mode UE(s) the configuration of TRS occassions is not associated to active BWP. The frequency location is given ‘freqBand’ and should not be restricted by the initial BWP.
Observation: For IDLE/INACTIVE mode UE(s) there would need to be assumption made on the SCS used for the TRS or specific parameter provided.
Proposal: The frequency location for the potential TRS occasions is not restricted by the intial BWP configuration. Also SCS used for TRS can be separately informed.
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