3GPP TSG RAN WG1 #107-e                                                                           R1- 2111267
e-Meeting, November 11th – 19th, 2021 
Source:             CATT
Title:                  Configuration of TRS/CSI-RS for paging enhancement 
[bookmark: Source]Agenda Item:    8.7.1.2
[bookmark: DocumentFor]Document for:  Discussion and Decision

Introduction
In RAN1#106bis-e, the following was agreed for UE power saving on configuration of TRS/CSI-RS occasions for idle/inactive UEs[1]. 
 
	Conclusion
No consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 
Agreement
For L1 based availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability information for configured RS resources using a bitmap, where each bit indicates whether associated TRS resource(s) are available.
· support L1 availability indication at an occasion can provide availability information RS resources with QCL references not confined to be the same as for the L1 availability indication occasion
· FFS associated TRS resource(s) per bit, e.g. a bit is associated with a TRS resource set
· Bitmap size is up to X bits
· X = [6] for paging PDCCH based L1 availability indication.
· FFS X for PEI DCI based L1 availability indication
· FFS details about how to configure the DCI field: e.g. start and length of bitmap (e.g. explicitly/implicitly configured)
· for paging PDCCH based L1 availability indication, support L1 availability indication at an occasion can provide availability information for all configured RS resources
· FFS whether this needs to be supported regardless of the number of beams or for some configured RS resources
· FFS: PEI DCI provides L1 availability indication information only for RS resources with QCL references to be the same as for the L1 availability indication occasion
· FFS: indication of unavailability
 
Agreement
At least for paging PDCCH based L1 availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, the L1 availability indication is valid for a time duration starting from a reference point, where
· the time duration is a validity duration configured by higher layer,
· FFS applicable values, e.g. # of DRX cycles, or multiple of default paging cycle duration (i.e. modification period)
· FFS UE doesn’t expect inconsistent L1 based indication during the time duration
· the reference point for start of the validity duration is one of the following alternatives:
· Alt1: SFN of the first PF from the next DRX cycle
· Alt2: SFN of the first PF from the current DRX cycle where UE receives the indication
· Alt3: based on SFN configured by higher layer, i.e. modification period configured as multiple of default paging cycle duration
· Alt4: start of the PF for the PO where UE receives the indication
· Note: the DRX cycle in Alt1 and Alt2 is the default paging cycle broadcast in SIB
· Note: The SFN for the first PF is for (UE mod N) = 0, and can be calculated by (SFN + PF_offset) mod T = 0
· the time duration can be optionally configured by gNB
· when the time duration is not configured, one of the following alternatives can be considered:
· Alt1: the availability indication is valid until when the UE receives another availability indication.
· Alt2: the availability indication is valid until L1 availability indication is changed by network
· Alt3: default time duration e.g. default paging cycle
· FFS whether and how to handle the miss detection issue of L1 signaling

Agreement
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include a list of one or more TRS resource sets, where:
        a TRS resource set can be configured to include
o   a set of TRS resources up to two consecutive slots,
  Note: a TRS resource is same as Rel-15/16, i.e. a CSI-RS in a symbol.
o   at least common configuration parameters:
  a QCL reference
  firstOFDMSymbolInTimeDomain,
  ‘frequencyDomainAllocation for row1’, ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicityAndOffset’
  FFS
        scramblingID,
        a TRS resource set ID, number of slots {1, 2} or number of symbols {2, 4} if supported
        Note: the ‘TRS resource set’ configuration is not (necessarily) identical to ‘NZP-CSI-RS-ResourceSet’ configuration for TRS in R15/16.



In this contribution, TRS/CRS configuration details for paging enhancement for UE in RRC-Idle/Inactive mode are discussed. 

Discussion

Potential TRS/CSI-RS occasion(s) for paging enhancement
L1 based availability indication

Signaling type

Whether both paging DCI and PEI are configured for TRS availability indication was heavily discussed in RAN1#106b-e. There is still no consensus to confirm the support PEI based availability indication of TRS/CSI-RS at the configured occasion(s) to the Idle/Inactive UEs. 
When PEI is configured and supported by UE, the UE power saving of TRS/CSI-RS with availability indication carried by PEI or paging DCI should be evaluated.  UE is required to decode the PEI before each paging occasion regardless whether there is a paging or not.   UE would only decode the paging DCI when it is indicated by the PEI to decode and retrieve the paging information.   The availability indication carried by PEI or paging DCI should not affect much of UE power saving gain.  UE Power saving gains for PEI and paging DCI carrying TRS availability indication are evaluated with results shown in Figure 1. In the simulation, DCI based PEI is considered in the evaluation with corresponding procedure of TRS/CSI-RS assisted PDCCH-based paging indication as in [2]. It is assumed that TRS availability probability is 50% and the gNB needs to wake up all UEs using PEI to receive the paging message for acquiring TRS availability indication in case when the TRS availability information changes. UE will assume that TRS/CSI-RS resource availability indication by PEI/paging DCI is persistently valid before receiving new availability indication.  Figure 1 shows the UE power saving gain performance of TRS/CSI-RS resource availability indication by PEI over that by paging DCI with different paging rates and number of paging subgroups.  We can see from Figure 1 that only negligible UE power saving gains is achieved for PEI based availability indication over that of paging DCI. The UE power saving gain is mainly contributed from the PEI when PEI is configured. For average paging rate = 0.1, the probability of waking up all UEs with PEI to receive unnecessary paging DCI is very low.    For higher paging rate, UE has high probability to avoid unnecessary UE wake up, which causes marginable UE power saving loss for availability indication carried by paging DCI. 
Observation 1: PEI based availability indication has a negligible UE power saving gain over that of paging DCI.
The working assumption was made in RAN1#106b-e that L1 based signaling of TRS availability indication is always enabled. If the L1 based signaling of TRS availability indication is indicated by PEI, the UE feature of TRS resource for IDLE/Inactive UE and availability indication would have the dependency to the feature of paging enhancement feature, which includes the support of PEI and paging subgrouping.    The TRS availability indication bit needs to be included in both PEI and paging PDCCH since IDLE/Inactive UE does not report its UE capability of the support of paging enhancement PEI to the network.  In addition, the additional bit(s) of TRS availability indication included in the PEI would degrade the PEI detection performance.  TRS availability indication included in the PDCCH based PEI has the potential of deteriorating the UE power saving gain when the PEI detection performance is degraded.    . 
Observation 2: TRS availability indication included in the PDCCH based PEI would reduce the PEI detection performance and potential power saving gain.
The IDLE/Inactive UE power saving gain from TRS/CSI-RS resource would be achieved when TRS/CSI-RS resource is persistently available as shown in Figure 1. The configuration of TRS/CSI-RS resource should be a steady resource configuration to be used by CONNECTED mode UEs for channel tracking and beam management when UE is under the coverage of a given beam. The TRS/CSI-RS resource would be configured persistently as long as there are UEs under the beam coverage.   The same TRS/CSI-RS resource would be used by IDLE/Inactive UEs for channel tracking and achieving UE power saving gain. Thus, the TRS/CSI-RS resource configured for IDLE/Inactive UEs would be persistently present and shared with CONNECTED mode UEs without dynamic ON/OFF. TRS availability should not change frequently by L1 based signaling to achieve the power saving gain. 
Observation 3: TRS availability should not change frequently by L1 based signaling to achieve the power saving gain. 
Proposal 1: TRS availability indication should be carried in paging DCI only.
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Figure 1: Power saving gain of PEI over paging DCI 

Validity duration
In RAN1#106bis-e, it was agreed that the validity duration of paging PDCCH based availability indication of TRS/CSI-RS could be optional configured at the configured occasion(s) to the idle/inactive UEs.

	Agreement
At least for paging PDCCH based L1 availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, the L1 availability indication is valid for a time duration starting from a reference point, where
· the time duration is a validity duration configured by higher layer,
· FFS applicable values, e.g. # of DRX cycles, or multiple of default paging cycle duration (i.e. modification period)
· FFS UE doesn’t expect inconsistent L1 based indication during the time duration
· the reference point for start of the validity duration is one of the following alternatives:
· Alt1: SFN of the first PF from the next DRX cycle
· Alt2: SFN of the first PF from the current DRX cycle where UE receives the indication
· Alt3: based on SFN configured by higher layer, i.e. modification period configured as multiple of default paging cycle duration
· Alt4: start of the PF for the PO where UE receives the indication
· Note: the DRX cycle in Alt1 and Alt2 is the default paging cycle broadcast in SIB
· Note: The SFN for the first PF is  calculated by (SFN + PF_offset) mod T = 0
· the time duration can be optionally configured by gNB
· when the time duration is not configured, one of the following alternatives can be considered:
· Alt1: the availability indication is valid until when the UE receives another availability indication.
· Alt2: the availability indication is valid until L1 availability indication is changed by network
· Alt3: default time duration e.g. default paging cycle
· FFS whether and how to handle the miss detection issue of L1 signaling




Validity time duration configured by higher layer is a one shot configuration with a given interval and will restrict the UE’s assumption on the availability of TRS/CSI-RS resources only within a fixed time interval. The consideration of TRS/CSI-RS resource validity interval is to assist UE in performing the channel tracking.  However, the restriction of TRS/CSI-RS resource availability time interval would degrade the UE power saving performance. Power saving gain with different valid time interval of TRS/CSI-RS resource is evaluated for idle/inactive UE, as shown in Figure 2. TRS is only transmitted within the time interval with average paging rate=0.1, DRX cycle=1.28s. We can see L1 based signaling of availability indication with validity timer will degrade UE power saving gain significantly, e.g., with validity timer of 10 DRX cycle, 38% of UE power saving gain degradation is observed comparing with persistent TRS transmission without validity timer.  Therefore, validity timer should be no less than 20 DRX cycle to avoid degradation of UE power saving gain. Considering that DRX cycle determined by the shortest of the UE specific DRX value(s) and a default DRX value broadcast in system information, the value of valid time duration can be configured as  [1, 2,  4, 8]*T, where T is a multiple of default DRX value, e.g., T=10 or 20 default DRX. 
Proposal 2: The value of valid time can be configured as [1, 2, 4, 8]*T, where T is a multiple of default DRX value, e.g., T=10 or 20 default DRX. 

[image: ]
Figure 2: Power saving gain with different validity timer 

To support TRS availability indication in paging DCI at the configured occasion(s), another issue is how to determine the reference point of the starting time of the validity time duration. The reference point of validity time should be after UE receiving the L1-based signaling of availability indication and before the next PO which UE is in preparation of PEI detection and paging DCI decoding.  The reference point of validity time duration should be after the current PO which L1-based signaling indicating the availability of TRS/CSI-RS is detected and before the next DRX cycle, i.e., SFN of the first PF from the next DRX cycle. 
Proposal 3: The reference point of validity time duration should be after the current PO which L1-based signaling indicating the availability of TRS/CSI-RS is detected and before the next DRX cycle, i.e., SFN of the first PF from the next DRX cycle.
When the time duration is not configured, Alt.1(the availability indication is valid until when the UE receives another availability indication) can provide  persistent TRS/CSI-RS resource for IDLE/Inactive UEs which is beneficial to UE in achieving power saving gain. Since there is no consensus in supporting SIB-based signaling of TRS availability indication, the change of TRS availability would only be indicated by the L1-based signaling. Thus, Alt.2 is similar to Alt.1 and Alt.2 seems to be a special case of alt.1. The default duration in Alt.3 is not feasible in practice to help UE achieving power saving due to non-adaptive TRS resource availability.  
Proposal 4: When the time duration is not configured, the availability indication is valid until when the UE receives another availability indication.

Indication content

One paging occasion is configured at each SSB in a multi-beam cell with DL common channel beam sweeping as in TS38.304 [3]. In order to achieve UE power saving in a multi-beam cell, one TRS/CSI-RS resource needs to be configured at each beam. Since TRS/CSI-RS resources are FDM/TDM’d between different beams within a cell, TRS/CSI-RS resources for all beams need to be configured together in the SIB-X with each beam having QCL assumption associated with the SSB ID in a cell. If one beam is NOT and the other beams are configured with TRS/CSI-RS resource, UE would not be able to assume the present of TRS/CSI-RS since UE does not know which beam UE is under coverage (a given SSI ID) after long deep sleep due to UE mobility. Therefore, beam specific availability indication does not work and all TRS/CSI-RS resources within a cell should be configured and available/ unavailable for all beams together. The subset of TRS/CSI-RS resources for the selected beams cannot help UE achieving power saving. Thus, the availability indication should be one bit or one code point to indicate all TRS/CSI-RS resources within a cell. UE could not assume any TRS/CSI-RS resource if the availability indication is only indicated the selected TRS/CSI-RS resources within a cell.

Proposal 5: The availability indication should be one bit or one code point to indicate all TRS/CSI-RS resources within a cell. UE could not assume any TRS/CSI-RS resource if the availability indication is only indicated the selected TRS/CSI-RS resources within a cell.

Although it was agreed up to [6] bits of TRS availability indication, only 1-bit of TRS availability indication field is needed to be included in the reserved bits field of paging DCI to allow IDLE/Inactive UE using the TRS in achieving power saving after waking up from long deep sleep without knowing the beam that it is under. A UE needs to determine such bit field in the corresponding bit location of paging DCI to receive the indication information for the configured occasion(s), as description in Table 1.

Table 1：Example for availability indication
	The bit filed indication
	Description 

	1
	UE assume the availability of all TRS/CSI-RS resource sets with different QCL reference configured at the configured occasion(s) within a cell.

	0
	UE assume absence of all TRS/CSI-RS resource sets with different QCL reference  at the configured occasion(s) within a cell.



 
TRS/CSI-RS configuration
Higher layer signaling 

The legacy TRS/CRS-RS resource/resource set configuration based on RRC signaling for RRC_CONNECTED mode UE can be considered as the framework of signaling in the SIB design  for the configuration of TRS/CSI-RS occasion(s) for RRC IDLE/Inactive mode UE(s). Although only essential parameters were agreed to support TRS resources configuration in the RAN1#105e, roughly 7~10 bytes are required for each NZP-CSI-RS Resource configuration. Considering that one TRS Resource set contains 4 NZP-CSI-RS Resources per beam for FR1, the required signaling overhead for maximum 64 beams is significantly higher than the maximum size of SIB1 or SI message of 2976 bits as specified in TS38.331 [4]. Therefore, TRS/CRS-RS resource/resource set configuration should meet the requirement of SIB message size limit.    
Proposal 6: TRS/CRS-RS resource/resource set configuration should meet the requirement of SIB message size limit.

In RAN1#106bis, common configuration parameters for TRS resource set configuration are agreed to reduce SIB signaling overhead and detailed TRS resources configuration parameters and corresponding configuration structure are summarized in Table 2.

Table 2: TRS resources configuration parameters 
	Index

	Configuration parameters description
	Required bits
	Configuration structure   

	1
	powerControlOffsetSS: {-3, 0, 3, 6}dB
	2
	Common for TRS resources set

	2
	ScramblingID: 0 to 1023 
	10
	FFS

	3
	firstOFDMSymbolInTimeDomain: 0 to 9
	4
	Common for TRS resources set

	4
	startingRB: 0 to 274
	9
	Common for TRS resources set

	5
	nrofRBs: 24 to 276
	9
	

	6
	periodicityAndOffset: {10, 20, 40, 80} ms

	12

	Common for TRS resources set

	7
	frequencyDomainAllocation for row1 with applicable values from {0, 1, 2, 3} to indicate the offset of the first RE to RE#0 in a RB

	4
	Common for TRS resources set

	8
	QCL reference: a SSB index

	6
	Common for TRS resources set

	9
	Validity duration
	[2]
	

	10
	FFS
· TRS resource set ID 
· Slot number  
	
FFS
	




Whether scrambling ID per resource/ TRS resource set ID/ number of slots is a common parameter for TRS resource set is still FFS. From UE power saving perspective, TRS/CSI-RS resource needs to be configured at each beam corresponding to QCL reference of paging occasions. TRS resources configuration scheme should have ability to support multi-beam operation with up to 64 beams (the maximum number of SSB in FR2). If scrambling ID is a TRS resource specific parameter, 40*64=2560 bits will be required for configuration of TRS Resource sets contains 4 NZP-CSI-RS Resources supporting maximum 64 beams. Therefore, scrambling ID should be configured based on per TRS resource set to meet the requirement of SIB message size limit. On the other hand, gNB should have flexibility to configure more than on TRS resource sets QCLed with one SSB for Idle mode UE, then SSB ID should not be regarded as TRS resource set ID in such case. TRS resource set ID should be the common parameter of TRS resource set. With respect to number of slot, the connected UE may be configured with four periodic NZP CSI-RS resources in two consecutive slots for frequency range 1 and two periodic CSI-RS resources in one slot or four periodic NZP CSI-RS resources in two consecutive slots for frequency range 2, as specified in TS38.214 [5]. Then, we propose to use predefined rule to determine number of slot of a TRS resource set, i.e., slot number=2 for FR1 and slot number=1 for FR2. 
Proposal 7: TRS resources configuration scheme should have ability to support multi-beam operation with up to 64 beams.
Proposal 8: Scrambling ID and TRS resource set ID should be common parameters of the TRS resource set to meet the requirement of SIB message size limit. 
Proposal 9: Slot number of the TRS resource set should be indicated implicitly, i.e., slot number=2 for FR1 and slot number=1 for FR2.

To reduce SIB singling overhead further, the following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and validity duration could be common for all the TRS resources sets. 
Proposal 10: The following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and validity duration could be common for all the TRS resources sets.
Based on above discussion, TRS resource configuration structure is shown in Figure 4. Assume maximum number of TRS resource set is Y=64, configuration of all the TRS resource sets will require (2+12+10+4+4+6+log2(Y))*Y= (2+12+10+4+4+6+6)*64 =2816 bits<2976bits. Therefore, TRS resources configuration should support a maximum of 64 TRS resource sets.
Proposal 11: TRS resources configuration should support a maximum of 64 TRS resource sets.



Figure 4:  TRS/CRS-RS resources/resource sets configuration

TRS/CSI-RS resource configuration in Time domain  

Two candidates can be utilized to configure TRS/CRS-RS occasions for paging reception using SIB.
· Option1: TRS/CSI-RS resources are configured with SI without association relation with paging occasion(s)
· Option 2:TRS/CSI-RS resources  are associated with the paging occasion(s) 

[bookmark: _GoBack]For option1, if one or multiple TRS/CSI-RS resources/ resource sets can be configured with SIB signaling which TRS/CSI-RS resource configuration usually at least contains the parameters of TRS/CSI-RS pattern, resource mapping, gold sequence scrambling ID, multi-beam QCL information and other information. The payload size of TRS/CSI-RS resource configuration is still not small as shown in Table 2. gNB can configure the TRS/CSI-RS resource set for the CONNECTED mode UE to the IDLE/inactive UEs. Once such TRS/CSI-RS resource set is no longer used by CONNECTED mode UE, gNB needs to reconfigure TRS/CSI-RS resource using update of the system information by paging all IDLE/Inactive mode UEs. UE will read system information block update to acquire new TRS/CSI-RS resource configuration information which will reduce power saving gain of TRS/CSI-RS occasion(s).  Furthermore, when TRS occasion(s) are configured without association to the PO(s), e.g., TRS/CSI-RS can be configured far behind PO boundary, UE could not use such TRS/CSI-RS configuration for channel tracking which will degrade UE power saving gain significantly.  

Observation 4: When CSI-RS resources are configured by SI without association with the paging occasion(s), UE might not use the TRS for channel tracking to achieve the UE power saving gain.    
  
For option2, the TRS/CSI-RS resources are configured and associated with the SSB/paging occasion. As shown in Figure 5, the TRS/CSI-RS could be configured within a window period before paging occasion, which is similar to PS_offset configured for UE to decode DCI format 2_6. TRS/CSI-RS occasion could be configured within the dedicated gap between SSB and paging occasion. The configuration of TRS/CSI-RS resource grid for IDLE/Inactive UEs in SIB-X could be simplified with reduced signaling overhead.  
For TRS/CSI-RS resource used by CONNECTED mode UE, it is the choice of the network implementation to configure such TRS/CSI-RS resource used for both IDLE and CONNECTED mode UE. Since UE starts with IDLE mode first, a specific configuration of TRS/CSI-RS could help IDLE mode UE to reduce the power consumption. Once UE enters CONNECTED mode, gNB could configure the CONNECTED mode UE with the TRS/CSI-RS resource bundled with SSB/paging occasion which is configured for IDLE mode UE. It implies that a set of TRS/CSI-RS resource are transmitted for IDLE mode UEs and could be used by CONNECTED mode UEs. Considering that option 2 has lower specification efforts and higher UE power saving gain that option 1, TRS/CSI-RS configuration for Idle/Inactive mode should be associated with SSB/paging occasion(s).



Figure 5: TRS/CSI-RS occasion is associated with PO/SSB

Observation 5: gNB could configure the CONNECTED mode UE with the TRS/CSI-RS resource bundled with SSB/paging occasion which is configured for IDLE mode UE.
Proposal 12: TRS/CSI-RS configuration for Idle/Inactive mode should be associated with SSB/paging occasion(s) to achieve good power saving gain with low SIB signaling overhead.

TRS/CSI-RS occasion(s) configuration procedure
It was agreed in RAN1#102-e [6] that TRS/CSI-RS occasion(s) corresponding to periodic TRS is supported. If TRS/CSI-RS resources associated with the paging occasion(s), an example of periodic TRS/CSI-RS configuration procedure is shown as follows,
Periodic TRS/CSI-RS occasion(s) configuration procedure:
[bookmark: _Hlk83851847]Step1) Configured parameters of TRS/CSI-RS resource from the resourceMapping and periodicityAndOffset of nzp-CSI-RS-Resource set
Step 2) SIB indicates parameters details, including
· QCL assumption of the configured TRS/CSI-RS resources associated with a SSB;
[bookmark: _Hlk83851866]Step 3) TRS occasion(s) after the SSB is obtained based on the configured TRS/CSI-RS resource grid and periodicity in step1 and step 2   
The following two alternatives can be considered to support periodic TRS/CSI-RS configuration.
· Alt. 1: TRS/CSI-RS occasion(s) corresponding to single periodic TRS CSI-RS resource/ resource set 
According to TS 38.304 [3], SFN for the Paging Frame (PF) is determined by paging cycle T and total paging frames number N={T, T/2, T/4, T/8, T/16} in T configured by NAS control signaling [7], where N is the function of T. PF frames corresponding to UEs configured with different paging cycles can be aligned in time domain as shown in Figure 6. Similar to derivation of SFN for the PF, gNB can configure TRS_offset including in the SIB X configured for TRS/CSI-RS resources UE can derive the radio frame for TRS/CSI-RS occasion using the following formula
(SFN + PF_offset + TRS_offset) mod T = (T / N)*(UE_ID mod N)


Figure 6: TRS/CSI-RS occasion(s) corresponding to single periodic TRS/CSI-RS resource/ resource set

· Alt. 2: TRS/CSI-RS occasion(s) corresponding to multiple periodic TRS CSI-RS resources/ resource sets
gNB also can configure multiple periodic TRS/CSI-RS resources/ resource sets to associate with the paging occasion(s). As shown in Figure 7, gNB can configure Ns TRS_offset for each TRS/CSI-RS resource corresponding to one PO of target paging frame, where Ns is the number of paging occasions in a  PF. From gNB perspective, TRS/CSI-RS occasion(s) correspond to multiple periodic TRS/CSI-RS resources/ resource sets, which provides more flexibility in configuration than that of Alt. 1. 


Figure 7: TRS/CSI-RS occasion(s) corresponding to multiple periodic TRS CSI-RS resources/ resource sets

Proposal 13: The following procedure can be used for TRS/CSI-RS occasion(s) configuration:
Step1) Configured parameters of TRS/CSI-RS resource from the resourceMapping and periodicityAndOffset of nzp-CSI-RS-Resource set
Step 2) SIB indicates parameters details, including
· QCL assumption of the configured TRS/CSI-RS resources associated with a SSB;
Step 3) TRS occasion(s) after the SSB is obtained based on the configured TRS/CSI-RS resource grid and periodicity in step1 and step 2   

Conclusion 
In this contribution, configuration of TRS/CSI-RS for paging enhancement is discussed.  We have the following observations and proposals:
Observation 1: PEI based availability indication has a negligible UE power saving gain over that of paging DCI.
Observation 2: TRS availability indication included in the PDCCH based PEI would reduce the PEI detection performance and potential power saving gain.
Observation 3: TRS availability should not change frequently by L1 based signaling to achieve the power saving gain. 
Proposal 1: TRS availability indication should be carried in paging DCI only.
Proposal 2: The value of valid time can be configured as [1, 2, 4, 8]*T, where T is a multiple of default DRX value, e.g., T=10 or 20 default DRX.  
Proposal 3: The reference point of validity time duration should be after the current PO which L1-based signaling indicating the availability of TRS/CSI-RS is detected and before the next DRX cycle, i.e., SFN of the first PF from the next DRX cycle.
Proposal 4: When the time duration is not configured, the availability indication is valid until when the UE receives another availability indication.
Proposal 5: The availability indication should be one bit or one code point to indicate all TRS/CSI-RS resources within a cell. UE could not assume any TRS/CSI-RS resource if the availability indication is only indicated the selected TRS/CSI-RS resources within a cell.
Proposal 6: TRS/CRS-RS resource/resource set configuration should meet the requirement of SIB message size limit.
Proposal 7: TRS resources configuration scheme should have ability to support multi-beam operation with up to 64 beams.
Proposal 8: Scrambling ID and TRS resource set ID should be common parameters of the TRS resource set to meet the requirement of SIB message size limit. 
Proposal 9: Slot number of the TRS resource set should be indicated implicitly, i.e., slot number=2 for FR1 and slot number=1 for FR2.
Proposal 10: The following TRS resource set configuration parameters: startingRB, nrofRBs, periodicity and validity duration could be common for all the TRS resources sets.
Proposal 11: TRS resources configuration should support a maximum of 64 TRS resource sets.
Observation 4: When CSI-RS resources are configured by SI without association with the paging occasion(s), UE might not use the TRS for channel tracking to achieve the UE power saving gain.    
Observation 5: gNB could configure the CONNECTED mode UE with the TRS/CSI-RS resource bundled with SSB/paging occasion which is configured for IDLE mode UE.
Proposal 12: TRS/CSI-RS configuration for Idle/Inactive mode should be associated with SSB/paging occasion(s) to achieve good power saving gain with low SIB signaling overhead.
Proposal 13: The following procedure can be used for TRS/CSI-RS occasion(s) configuration:
Step1) Configured parameters of TRS/CSI-RS resource from the resourceMapping and periodicityAndOffset of nzp-CSI-RS-Resource set
Step 2) SIB indicates parameters details, including
· QCL assumption of the configured TRS/CSI-RS resources associated with a SSB;
Step 3) TRS occasion(s) after the SSB is obtained based on the configured TRS/CSI-RS resource grid and periodicity in step1 and step 2   
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