Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #105-e	Tdoc R1- 2105792
e-Meeting, May 10th – May 27th, 2021

Agenda Item:	8.1.7.2
Source:	Ericsson
Title:	Provisioning of TRS occasions to Idle/Inactive UEs
Document for:	Discussion and Decision

1	Introduction
In UE power savings WI for Rel-17 (latest WID in RP-200938, RAN#88), the following items were agreed regarding enhancements for idle/inactive-mode UE power saving.
1. Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
0. 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 #102-e meeting
0. 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 paper, we focus on the second item, i.e., specifying means to provide potential TRS/CSI-RS available in the connected mode to idle/inactive mode UEs (for convenience, also referred to as idle UEs in some places in this document). 
2	TRS Availability Indication
In RAN1#104b-e, the following working assumption and agreement were made regarding how the UE can become aware of the actual transmission of TRS in the provided TRS occasions.
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:
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 part, we discuss L1 based availability signaling design. 
We note that from earlier agreements (from RAN1#104-e), it should not be assumed that the NW signals the changes in availability all the time, i.e., when the availability is not signaled, then the idle/inactive UE assume that TRS is not available (e.g. even though NW may actually be transmitting TRS to some connected mode UE).
Furthermore, in the last meeting, there were some discussions regarding a potential application delay. In our opinion, application delay is not needed here, since the potential TRS occasions are known to the UE, and when the UE receives the indication that the TRS is transmitted, then it means that TRS is available following the received availability indication until the validity time expires. 
Another issue which was brought up in the last meeting is the default mode for the UE. In our view, agreements from the previous meetings are clear that unless the UE receives an indication that TRS is available, then it assumes that TRS is not available, therefore there is no need for defining default mode any further.
L1-based TRS availability signaling
We focus on provisioning of availability through paging DCI. Availability through PEI can be discussed in the related AI, i.e., 8.7.1.1, and might have dependency on PEI design itself. From our perspective, if PEI is DCI-based, most of what we discuss below for Paging-DCI is also applicable for PEI-DCI.
Since the provision of TRS should be able to be configured independent from PEI configuration/not, at least the paging DCI based signaling of availability indication should be supported. 
Currently, there are up to 6 reserved bits within Paging DCI, and there a few more reserved in the short message indicator. Some of these bitfields can be configured for L1-based TRS availability indication. The bitfield and number of bits can be explicitly configured. If UE detects a Paging DCI with the bitfield set to “1” it can assume that the TRS is available, otherwise not. 
NW can transmit the availability together with a paging DCI (when there is a page for UE), and thus the additional overhead is limited. On the other hand, it means the NW needs to keep the TRS ON at least till the next time it transmits a paging DCI. Depending on the paging rate or paging resource availability, this can be long, meaning that the NW needs to keep the TRS ON at least till the next paging DCI. Therefore, if the NW wants to turn OFF the TRS in between, e.g., because there is no connected UE associated with the TRS, then it cannot do this automatically without sending another paging DCI. Therefore, it makes sense to add a validity timer for availability, i.e., when the NW indicates in the paging DCI that TRS is available, this availability is guaranteed only for a specific validity timer. This also provides robustness regarding missing TRS on/off messages e.g. in cases UE misses a paging DCI.  
The validity timer can be defined in terms of a number of default paging cycles (e.g. 10 default paging cycles)  or a duration (e.g. multiples of seconds). The reference point can start from the PO within which the UE received the paging DCI including the TRS availability indication. When validity timer is 10 default paging cycles, if a paging DCI indicates TRS is available, UE can assume the TRS is available for the next 10 default paging cycles (including the current one). 
Figure 1 depicts an example of paging DCI based availability signaling with a validity timer of 10 default paging cycles. 

 
[bookmark: _Ref68081205]Figure 1 An example of paging DCI based availability signaling with a validity timer of 10 default paging cycles.

Considering group paging rate of 10%, and the paging cycle of 1.28 Sec, the chance that there is a paging message in a PO within 40s~60s from the previous paging message is almost 1 (>99%) as shown in Figure 2. The duration within which there is at least one paging DCI in a PO would be smaller when the group paging rate increases. Therefore, a validity timer in the order of 10s equivalent of default paging cycles provides a reasonable balance. Additionally, if PEI-DCI design also includes TRS availability bitfield, even more occasions are available for the UE to take advantage of the feature. 
[image: ]
[bookmark: _Ref68081252]Figure 2 Probability of having at least one paging DCI versus the number of POs.

[bookmark: _Toc71665168]L1 based availability signaling with a validity timer in terms of a number of default paging cycles has a relatively low additional NW overhead and does not entail additional UE power consumption to obtain the availability information.
Another issue which needs to be resolved is how availability signaling is applicable when multiple TRS configurations are provided to the UE. One simple approach is that the availability indication in the DCI is applicable to all the configured TRSs, nevertheless, this means that some TRS resources then need to be transmitted while no connected UE is using them. Therefore, it may be appropriate that the availability indication in the DCI can indicate availability of different TRS configurations, or a group of configurations. As such if multiple TRS resources are provided to idle UEs, more than one bit needs to be used to indicate the availability of the resources, in this regard both Alt1 and Alt2 from the last meeting, i.e., using a bitmap or codepoint to indicate the availability of all or some of the TRS resources can work. 
As mentioned earlier, currently, there are 6 reserved bits in the Paging DCI (and a few more in short message). Considering that one or more bits may become associated with the paging grouping, the remaining number of bits, may not be sufficient to address individual TRS resources as well as multiple validity timer indications, and thus grouping of TRS resources and validity timers can be used within indication. Both bitmap and codepoint approaches can be used, nevertheless, considering the possibility of multiple validity timer indication, the codepoint approach could provide a finer granularity than the bitmap approach. For example, if there are 3 bits available, in the bitmap approach, association with a maximum of 3 TRS resource sets is possible, but using a codepoint approach, up to 8 groups of TRS resource sets can be indicated. 
PEI-specific aspects
In case PEI is decided to be based on DCI, potentially there are more bits available in PEI and thus TRS resources can also be individually indicated since the DCI size is more flexible than a paging DCI, or at least a finer granularity can be envisaged. Configurable validity timer also helps in PEI case as the validity timer values can be set differently based on Behv-A vs Behv-B based indication.  
Since not all UEs may support PEI, unnecessary configurability restrictions such as linking TRS availability to PEI support (like availability can be in either in PEI or in Paging DCI only) should be avoided. These two features can co-exist and that should be maintained to increase UE power saving potential.  
Multi-beam aspects
UEs in FR1 can be configured with up to 8 beams, and in FR2 up to 64 beams. If TRS availability for each beam is to be indicated separately, the DCI field size can increase a lot (e.g. 6 bits may be insufficient). Moreover, a UE typically monitors paging in the strongest beam or some of the strongest beams and not all of them, hence, it would be a waste to transmit the per beam TRS availability in all the transmitted paging DCIs or PEI. 
Beam selective TRS availability signaling in DCI would provide benefit via some grouping of beams as well as DCI overhead reduction. The TRS availability indication in DCI detected in beam X is applicable only to the group of beams that beam X belongs to. 
An example indication with a validity time is shown below.
Table 1. Codepoint/bitmap indication within Paging DCI in beam group X.
	Bitfield (n) in Paging DCI 
	Indication

	0
	Reserved

	1
	TRS is present in configured TRS occasion(s) in beam group X (beam in which Paging DCI is detected) for next Y1 default paging cycles, 
Y1 is validity timer configured by higher layers



Figure 3 depicts an example of higher layer configuration of L1 based TRS availability, considering all above aspects. 


[bookmark: _Ref71539412]Figure 3 Example of an L1 based TRS Availability Signaling Configuration.

Based on the discussions provided in this section, we make following proposals. 
Proposal 1 [bookmark: _Toc71665172]Support L1-based TRS availability indication with associated validity timer via a bitfield in Paging DCI. 
Proposal 2 [bookmark: _Toc71665173]For L1-based TRS availability indication via Paging DCI, higher layers can configure multiple validity timer value(s) and the applied validity timer value is indicated via Paging DCI. 
Proposal 3 [bookmark: _Toc71665174]For L1-based TRS availability indication via Paging DCI, the bitfield within the paging DCI is explicitly configured using a start and length field (Details FFS).
Proposal 4 [bookmark: _Toc71665175]For L1-based TRS availability indication via Paging DCI, a codepoint/bitmap based approach can be used to indicate TRS availability of different resources and/or for different validity timer values. 
[bookmark: _Toc71665176]For L1-based TRS availability indication via Paging DCI, support beam selective TRS availability indication, i.e., if UE detects Paging DCI in a beam X, the availability bitfield in the Paging DCI is associated to a group of beams corresponding to beam X.  
a. [bookmark: _Toc71665177]Grouping is configured via higher layers (Details FFS)

SIB-based availability signaling
Given the working assumption from last RAN1, SIB-based availability signaling was FFS, and that  RAN1 understanding is that existing SI update procedure is used for SIB based signaling. Thus,  anytime that SIB contents (e.g. TRS configuration/availability information) changes, the UEs receive a SI update over the modification period of up to 16 default paging cycles, and must reacquire the updated SIBs. This increases UE power consumption, as well as NW power consumption every time there is a change in TRS availability. 
As such if the availability of TRS is indicated through SIB either through just presence of the configuration in SIB or an additional indicator, it means that if the NW decides to turn TRS off, then the content of SIB changes, and thus it must transmits an SI update message to all the UEs. All UEs including legacy Rel 15/16 UEs then need to reacquire updated SIBs (as needed). This means the NW may need to transmit SI update signaling much more frequently than usual, leading to a large additional overhead and power consumption on the NW. It is also a waste of power for all the UEs particularly those who do not use TRS in the idle mode, including legacy UEs which do not support the feature. 
The alternative then for the NW is to send less frequent SI updates even if there is no connected UE at a time in the cell. As such, the NW must keep the TRS transmissions ON for a long time even if no connected UE is using it, which in turn means an “always ON” TRS which is not inline with the note in WID.
To understand the implications of SIB signaling, particularly from the network side, the impact on network energy consumption is analyzed next. 
Table 1 summarizes the additional NW power consumption to transmit a TRS in addition to SSB for one full DRX cycle. The underlying model for NW energy consumption evaluations is provided in [1]. 
In this evaluation, we consider a case where the SSB is broadcasted over a wide beam, i.e., only one beam is configured for SSB, and the same for TRS. SSB duration is 4 symbols, and TRS spans two consecutive slots with 2 symbols per slot, and 4 symbols separation between them. Note that this additional power in practice may be even higher if more than one TRS configuration is employed by the NW. 
When there is no connected mode user for which the TRS is intended, this is the extra cost network incurs to keep transmitting TRS for an idle mode UE. This also depicts the additional cost of the NW to transmit TRS, if availability is guaranteed through SIB, and thus the NW has to keep TRS ON for a long time, even if there is no UE in connected mode.
Table 2. NW power consumption as a result of additional TRS transmissions.
	SSB to TRS offset
	SSB Only
	TRS 20ms
	TRS 40 ms

	1ms
	100%
	144%
	122%

	5 ms
	100%
	151%
	126%

	10 ms
	100%
	159%
	129%



Since UEs can enter and leave connected mode, the NW can transmit or omit (in a dynamic manner relative to SI change rate) the TRS in potential TRS occasions depending on whether there are connected mode UEs being served or not. However, if the NW uses SIB for availability indication, whenever it wants to turn ON/OFF TRS, then the content of SIB changes, and the NW has to start a SI update procedure. It has to transmit SI update to all the UEs for a whole modification period which can be up to 16 default paging cycles, and furthermore, the NW cannot turn OFF TRS for the whole modification period. 
Next, we consider the impact of SI update procedure for turning OFF TRS. For this evaluation, we assume a single symbol DCI for SI update. Furthermore, we assume there is a PO every 10 ms, and  128 POs to transmit the DCI within 1.28 secs of DRX cycle.
For example, just for the case where the SSB to TRS offset is 1ms, the additional SI update procedure results in 40%~80% increase in NW power consumption. So frequent SI updates are undesirable.
Table 3. NW power consumption due to SI update procedure over a modification period.
	SSB to TRS offset
	SSB Only
	TRS 20ms + L1
	TRS 40 ms +L1

	1ms
	100%
	181%
	141%



SIB based availability signaling leads to: 
· Unnecessary increasing the NW power consumption (e.g. by 40 to 80%)
· Frequent SI update signaling increasing NW overhead
· Increasing the power consumption for all UEs, particularly the legacy UEs
· Always-ON TRS transmissions

Given the L1-based availability indication via Paging DCI, and potentially via PEI-DCI, we do not see a need to define yet another scheme i.e. a SIB-based availability indication mechanism, especially with current RAN1 understanding about how this works. If it is really needed, L1-based availability mechanism can be extended to DCI scheduled by SI-RNTI using reserved bits therein.
[bookmark: _Toc67476099]3	Details of TRS occasions configuration 
In RAN1#104-e and RAN1#104b-e, the following agreements were made regarding the TRS configuration.
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

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. 

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

Transmission/absence of TRS in potential TRS occasions configured via system information does not imply anything regarding a TRS configured for a connected mode UE i.e. connected mode UE still follows the TRS configured for it rather than looking at the potential TRS occasions configured in the system information. Therefore, as agreed in the last meeting, an idle UE always assume that the provided configuration in system information is a TRS. As such the applicable values of each configuration parameter necessary for TRS can be selected from the values which are used for TRS, and in case the value is fixed, then it is not needed to be communicated explicitly. E.g., periodicityAndOffset for a generic CSI-RS has a larger span which is redundant for TRS only configuration. In case of TRS only periodicities of 10, 20, 40, and 80 ms are applicable, and thus to lower the overhead of the configuration, the redundant periodicities and offsets can be omitted. 
Furthermore, in the last meeting, it was agreed that QCL information of TRS occasions should be explicitly configured from the higher layers. Since an idle UE may not recognize TCI state identifier explicitly, the QCL information should be conveyed in a beam association manner understandable to an idle UE. Association with a SSB index makes sense since an idle UE understands SSB beam indices i.e., the configured beam for a TRS resource follows the same beam as a configured beam for a SSB index. 
Proposal 5 [bookmark: _Toc71665178]QCL information of TRS occasions (provided to idle/inactive UEs) should be associated with SSB indices.
Based on the discussions above and agreements so far, in the below table, we list the parameters from the list of CSI-RS parameters which can be avoided, pre-configured, or that it needs to be indicated to the UE. In this table ‘not needed’ means that either the parameter is not applicable to TRS, or that it is fixed, e.g., the resource type which is fixed to be periodic. Furthermore, we enlist the applicable values for a periodic TRS.
	#
	Parameters
	Not needed/pre-configured/should be provided
	Current Values
	Applicable Values for TRS
	Minimum number of required bits

	1
	bwp-Id
	Not needed, idle mode UE monitors CORESET0/initial BWP.
	BWP-Id
	It is not needed explicitly.
	0

	2
	resourceType 
{aperiodic, semiPersistent, periodic}
	Not needed, only periodic resources are considered.
	{aperiodic, semiPersistent, periodic}
	N/A because only periodic TRS is considered
	0

	3
	repetition {on, off}
	Not needed for TRS.
	{on, off}
	N/A to TRS
	0

	4
	aperiodicTriggeringOffset
	Not needed for TRS.
	(0..6)
	N/A to TRS
	0

	5
	trs-Info {true}
	Not needed for TRS.
	{true}
	It is implicit since only periodic TRS is considered
	0

	7
	powerControlOffset
	Not needed for TRS.
	(-8..15)
	N/A to TRS
	0

	8
	powerControlOffsetSS
	Should be provided – agreed already
	db-3, db0, db3, db6
	db-3, db0, db3, db6
	2

	9
	scramblingID
	Should be provided – agreed already
	0..1023
	0..1023
	10

	[bookmark: _Hlk70435645]10
	periodicityAndOffset
	Should be provided – agreed already
The applicable values can be reduced compared to the current values, since TRS only supports 10, 20, 40 and 80 ms periodicities
	slots4 INTEGER (0..3), 
slots5 INTEGER (0..4), 
slots8 INTEGER (0..7), 
slots10 INTEGER (0..9), 
slots16 INTEGER (0..15), 
slots20 INTEGER (0..19), 
slots32 INTEGER (0..31), 
slots40 INTEGER (0..39), 
slots64 INTEGER (0..63), 
slots80 INTEGER (0..79), 
slots160 INTEGER (0..159), 
slots320 INTEGER (0..319), 
slots640 INTEGER (0..639)
	sl10 INTEGER(0..9)
sl20 INTEGER(0..19)
sl40 INTEGER(0..39)
sl80 INTEGER(0..79)
slots160 INTEGER (0..159), 
slots320 INTEGER (0..319), 
slots640 INTEGER (0..639)
	12

	11
	qcl-InfoPeriodicCSI-RS
	Should be provided – agreed already, details to be finalized, e.g., associated with a SSB index
The applicable values can reduce to maximum 64 states associated with SSB indices
Note: QCL type is not necessary here since aperiodic TRS is not considered.
	0..127
	0..63
	6

	12
	[bookmark: _Hlk71215677]frequencyDomainAllocation
{row1, row2, row4, others}
	Should be provided-

	frequencyDomainAllocation CHOICE { row1 BIT STRING (SIZE (4)), row2 BIT STRING (SIZE (12)), row4 BIT STRING (SIZE (3)), other BIT STRING (SIZE (6))
	The subcarrier location should be provided, but row 1 is implicit.
	4

	13
	nrofPorts
	Not needed for TRS.
	{p1,p2,p4,p8,p12,p16,p24,
	This is always 1 for TRS so can be avoided.
	0

	14
	firstOFDMSymbolInTimeDomain
	Should be provided - – agreed already
	0..13
	0..13
	4

	15
	firstOFDMSymbolInTimeDomain2
	Not needed for TRS.
	(2..12)
	N/A to TRS
	0

	16
	cdm-Type
	Not needed for TRS.
	{noCDM, fd-CDM2, cdm4-FD2-TD2, cdm8-FD2-TD4}
	N/A to TRS
	0

	17
	density
	Not needed for TRS.
	dot5 ENUMERATED {evenPRBs, oddPRBs}, 
one NULL, 
three NULL, 
spare NULL
	This is always 3 for TRS and thus can be avoided
	0

	18
	startingRB
	Should be provided, and not restricted to initial BWP – agreed already
	0..274
	0..274
	9

	19
	nrofRBs
	Should be provided, and not restricted to initial BWP – agreed already
	24..276
	24..276
	8

	
	Total number of bits for applicable values
	
	
	
	55



[bookmark: _Toc67476123]Next, we discuss the case where multiple TRSs are configured for the UE. In case each resource set can be configured separately, we can have up to 64 resource sets associated with 64 beams (note that it is possible to configure multiple TRS resources per set or beam as well). In such a case, we need ~ 3520 bits which is above max TBS for SIB. Therefore, it may be desirable to reduce the configuration overhead in some cases. 
To lower the overhead of TRS provision to idle UEs, following can be done.
Firstly, TRS parameters can be reduced from a generic CSI-RS parameter set to the applicable values for periodic TRS only (e.g. as in the table above). 
Furthermore, some TRS resources typically have the same periodicity, bandwidth and subcarrier location. Therefore, another level of compression can be obtained by putting the associated parameters related to these in a common part, i.e., frequencyDomainAllocation, nrofRBs, and  startingRB. Since periodicity is determined together with the offset, it may be better to avoid it as a common parameter. This already reduces the number of necessary bits for other potentially not common parameters to 34 bits, i.e., 2176 bits which is lower than the max TBS SIB.  
Alternatively, a specific ordering can be used, e.g., like QCL of TRS following SSB indices (when there is 1-to-1 mapping), such that the configuration provision could become even more compact. Nevertheless, before finalizing the multiple TRS case, it is important to finalize the set of TRS configuration parameters that need to be provided to idle UE. 

[bookmark: _Toc71665169]To lower the overhead of configuration for TRS occasion provisioning, the applicable values for configuration parameters can be limited to those necessary for periodic TRS only. 
[bookmark: _Toc71665170]To lower the overhead of configuration for TRS occasion provisioning, common configuration parameters per TRS resource set can be identified. 
[bookmark: _Toc71665171]To lower the overhead of configuration for TRS occasion provisioning, common configuration parameters across TRS resource sets can be identified.
Proposal 6 [bookmark: _Toc71665179]In cases where there is no SI size limitation, support reuse of existing periodic TRS configuration(s) for TRS occasion provisioning.

Proposal 7 [bookmark: _Toc71665180]In cases where resulting SIB size is deemed excessive, support grouping of common parameters within a TRS resource set, and across configured TRS resource sets.
a. [bookmark: _Toc71665181]Details FFS (E.g. such as frequencyDomainAllocation, nrofRBs, and  startingRB). 

Figure 4 depicts an example of a TRS occasions configuration based on the optimizations discussed above. In the example below, the TRS resource ID is the same as nzp-CSI-ResourceSetId in the current specifications, just specifically renamed to reflect that it is only applicable to periodic TRS.


[bookmark: _Ref71546457]Figure 4 Example of a TRS occasions configuration in SIB.
[bookmark: _Toc61879373][bookmark: _Toc61879407][bookmark: _Toc61879443][bookmark: _Toc61879595][bookmark: _Toc61886502]Conclusion
In sections 2-3, the following observations and proposals were made: 
Observation 1	L1 based availability signaling with a validity timer in terms of a number of default paging cycles has a relatively low additional NW overhead and does not entail additional UE power consumption to obtain the availability information.
Observation 2	To lower the overhead of configuration for TRS occasion provisioning, the applicable values for configuration parameters can be limited to those necessary for periodic TRS only.
Observation 3	To lower the overhead of configuration for TRS occasion provisioning, common configuration parameters per TRS resource set can be identified.
Observation 4	To lower the overhead of configuration for TRS occasion provisioning, common configuration parameters across TRS resource sets can be identified.

Proposal 1	Support L1-based TRS availability indication with associated validity timer via a bitfield in Paging DCI.
Proposal 2	For L1-based TRS availability indication via Paging DCI, higher layers can configure multiple validity timer value(s) and the applied validity timer value is indicated via Paging DCI.
Proposal 3	For L1-based TRS availability indication via Paging DCI, the bitfield within the paging DCI is explicitly configured using a start and length field (Details FFS).
Proposal 4	For L1-based TRS availability indication via Paging DCI, a codepoint/bitmap based approach can be used to indicate TRS availability of different resources and/or for different validity timer values.
Proposal 5	For L1-based TRS availability indication via Paging DCI, support beam selective TRS availability indication, i.e., if UE detects Paging DCI in a beam X, the availability bitfield in the Paging DCI is associated to a group of beams corresponding to beam X.
a.	Grouping is configured via higher layers (Details FFS)
Proposal 6	QCL information of TRS occasions (provided to idle/inactive UEs) should be associated with SSB indices.
Proposal 7	In cases where there is no SI size limitation, support reuse of existing periodic TRS configuration(s) for TRS occasion provisioning.
Proposal 8	In cases where resulting SIB size is deemed excessive, support grouping of common parameters within a TRS resource set, and across configured TRS resource sets.
a.	Details FFS (E.g. such as frequencyDomainAllocation, nrofRBs, and  startingRB).
[bookmark: _In-sequence_SDU_delivery] 
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