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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, the remaining issues of assistance TRS for idle/inactive UE power saving enhancements are discussed.
[bookmark: _Ref71215021][bookmark: _Ref70271314]Signaling of availability indication for assistance TRS
In RAN1#104bis-e meeting, regarding the availability indication of assistance TRS the following working assumption and agreement were made:
	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 the following, we provide the analysis regarding the availability indication.
Validity time of the availability of assistance TRS
Validity time was discussed in RAN1#104bis, and it was understood as a time duration in which the availability indication is assumed to be valid. If an availability indication is received in a validity time duration, UE does not need to re-acquire other availability indications in the same validity time duration. 
Depending on the network implementation and the status of CONNECTED UEs in the cell, the change of availability of assistance TRS could be frequent (e.g. may change every one paging cycles) or infrequent (e.g. may not change for multiple paging cycles). When the availability status can be frequently changed, the validity time needs to be short. 
When PEI is used for availability indication, PEI can indicate the TRS before the associated upcoming PO in the current paging cycle. In this case, the validity time is the time duration between the PEI and the PO. The availability indication by PEI can support both frequent and infrequent availability status change. An example is illustrated in Figure 1. 
Proposal 1: The validity time for PEI based availability indication is the time duration between the PEI and the associated PO.

Observation 1. [bookmark: _Ref71210830]The availability indication carried by PEI can support both frequent and infrequent availability status change of assistance TRS.


[bookmark: _Ref70606280][bookmark: _Ref70606276]Figure 1 PEI indicating the TRS availability in the upcoming paging occasion in the case of PEI configured

If paging DCI is used, it can indicate the TRS before the next PO in the next paging cycle. By this way, the RRC_IDLE/INACTIVE mode UE can decide to use SSB or assistance TRS for loop convergence before the reception of PO when PEI is not configured. In this case, the indication range as well as the validity time is the time duration before the next PO. An example is illustrated in Figure 2.
Proposal 2: The validity time for paging DCI based availability indication is the time duration after the transmission of the paging DCI and before the next PO of the same UE.


[bookmark: _Ref70607759]Figure 2 Paging DCI/PEI DCI indicating the TRS absent/present in the case of PEI is not configured

When the availability change is infrequent, from gNB’s point of view, it would be a concern for frequently transmitted paging DCI for availability indication for every paging cycle. To transmit paging DCI less frequently, an indication periodicity, e.g. which can be multiple DRX cycle length, can be introduced during which the availability status of assistance TRS is assumed the same. gNB could only indicate the availability by the paging DCI transmitted at the beginning of the indication periodicity. An example is shown in Figure 3, where the indication periodicity equals to 4 paging cycles, and the availability indication only exists in the first PO of the 4 POs within the indication periodicity. This can avoid additional paging DCI transmission due to the indication of availability. The indication periodicity can also be used for PEI when PEI is used for indicating availability.
[image: ]
[bookmark: _Ref70607779]Figure 3 Illustration of indication periodicity
Proposal 3: An indication periodicity is introduced which can be configured as N paging cycles, during which the availability of assistance TRS is assumed to be the same.
If indication periodicity is additionally configured, the validity time equals to the configured N paging cycles.
Proposal 4: If indication periodicity is additionally configured, the validity time of availability indication is the same as the indication periodicity.

1 bit availability indication in SIB, e.g. in the SIB1, was also proposed in RAN1 #104bis-e. Since the SIB change cannot be very frequent, SIB based signaling is only suitable for the case when the availability changes infrequently. In other words, the SIB based availability indication can only support long validity time duration case.
Observation 2. SIB based signaling only suitable for the case when the availability changes infrequently, i.e. the long validity time duration case.


Resource overhead for different signaling candidates
[bookmark: OLE_LINK23] Indication bit(s) in PEI transmission
In our view, PEI is the best way for the indication of availability TRS when PEI is configured, considering the PEI is anyway transmitted before the PO if a paging PDSCH shall be transmitted. In this sense, there is no additional transmission of physical layer signal or channel due to the availability indication. The only overhead is a number of bits in the transmitted PEI channel, e.g. some bits in PEI DCI.  The resource overhead is marginal if the availability indication is carried by PEI channel.
Observation 3. The resource overhead due to availability indication is marginal if availability indication of assistance TRS is carried by PEI transmission for both frequent update and infrequent update of availability indication for assistance TRS.
Indication bit(s) in Paging DCI
There are 6 reserved bits not used in paging DCI. Several reserved states of the short message field in paging DCI are also not used when the paging DCI format is used for scheduling paging message. The reserved bits or reserved states in the paging DCI provides sufficient space for availability indication of assistance TRS. This would introduce marginal resource overhead if the availability change of assistance TRS is infrequent.
However, it would be a concern that additional paging DCI may need to be transmitted for availability indication of the next paging cycle, even though there is no paging message needs to be transmitted in the current PO, especially in case of frequent update of availability for assistance TRS.
Observation 4. The reserved bits or reserved states in paging DCI can be used for availability indication, which leads to marginal overhead for infrequent update of availability for assistance TRS.
Observation 5. Availability indication carried by paging DCI may introduce additional paging DCI transmission, which leads more resource overhead for frequent update of availability for assistance TRS. 
Indication bit(s) in SIB
The available bits in SIB, especially the SIB1, is limited. The transmission in SIB consumes more resources than transmission the same information in a paging DCI. Therefore, it is not necessary to occupy the limited room of SIB1 for the indication of availability of TRS, which can be achieved by paging DCIs.
Furthermore, if the availability indication bit in SIB changes, a legacy SI update procedure is triggered according to the note in RAN1#104bis. This may also require gNB to transmit additional paging DCI for the indication of short message even though there is no paging message needs to be transmitted. This especially introduces resource overhead in case of frequent update of availability for assistance TRS.
	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



Observation 6. The available bits in SIB1 is limited.
Observation 7. Availability indication carried in SIB may introduce additional paging DCI transmission, which leads more resource overhead for frequent update of availability for assistance TRS.

UE procedures for different signaling candidates
PEI based indication
When PEI is configured, UE will receive PEI before the PO. If PEI carries the availability indication of TRS, UE can get the availability information without additional efforts/power consumption compared with the baseline procedure for PEI reception.
Observation 8. PEI based indication requires no additional procedure/power consumption.
Paging DCI based indication
From UE perspective, the UE shall anyway detect paging DCI on PO in every paging cycle. So from UE’s point of view, there is no additional reception/detection effort on receiving the availability indication of assistance TRS in paging DCI. Therefore, UE power consumption shall be not increased due to the detection of the availability indication. 
Observation 9. Paging DCI based indication requires no additional procedure/power consumption.
SIB based indication
SIB based signaling does not need to introduce new procedure and just reuse the existing SI update procedure according to the note in RAN1#104bis. However, SIB based signaling still unfortunately increases the need of a UE to performance system information acquisition or SI update procedures compared with legacy case, in the case when legacy system information does not change but only availability status of assistance TRS needs to be changed. This is especially true for the case when availability change needs frequent update. 
Even for the infrequent update of availability for assistance TRS, additional SI update procedure is also triggered. This causes the UE to perform additional system information acquisition triggered by the availability change, which causes additional power consumption. Also, it needs to be noted that a paging DCI transmission shall be anyway required for SIB based indication to trigger the SI update procedure. In this case, availability indication in paging DCI would be a more straight forward way. There is no need to use paging DCI to trigger SI update procedure/system acquisition first, and then indicate the target information by SIB.
In summary, for the power saving purpose, IDLE mode UE shall not decode the SIB unless a system information change is notified in paging DCI or a cell reselection is triggered etc. If there is no system information change notification or ETWS are received from paging DCI/PDSCH, it is not reasonable to ask UE to perform a SIB acquisition procedure just due to the indication of assistance TRS, which consumes much power of the UE. On the contrary, if explicit bit in paging DCI is supported, the SIB reception can be avoided.
Observation 10. Availability indication of assistance TRS in SIB increases power consumption of UE due to SIB acquisition procedure.
In RAN1 #104bis-e, some company also raised the issue when UE re-select to another cell, the availability of TRS will change. However, even if UE performs cell reselection, the UE shall always receive PEI or detect paging DCI before the reception of any paging message. Using PEI or paging DCI are still the most efficient method to indicate availability for assistance TRS.
Furthermore, we would like to remind that for a UE with very frequent cell reselection, unfortunately neither paging enhancement nor assistance TRS can save power consumption too much, considering the UE’s power shall be significantly consumed by RRM measurement, cell reselection, SI acquisition procedure of the new cell etc. in this case. We should focus on the scenario where UE is assumed not to perform cell reselection frequently for the paging enhancement and assistance TRS.
Table 1 summarizes the analysis for different signaling candidates according to the discussion in Section 2.
[bookmark: _Ref67669412]Table 1 Comparison of the three candidate methods for indicating availabilty
	
	Indication in PEI
	Indication in legacy paging DCI
	Indication in SIB

	Validity time
	Support both long and short validity time
	Support both long and short validity time
	Only support long validity time

	resource overhead
	Marginal, only several additional bits in PEI transmission.
	Marginal for infrequent change of availability (An indication periodicity can be introduced to reduce the paging DCI only for availability change.)
	Occupies bits in SIB, especially in SIB1, which consumes more resource than that of paging DCI.

	UE power consumption
	No
	No
	Yes, additional acquisition of SIB is required



According to Table 1, PEI and paging DCI based indication outperforms SIB based indication. As discussed above, when PEI is configured, indication bit in PEI is the most efficient way for the availability indication of assistance TRS. When PEI is not configured, paging DCI is preferred. So we have the following proposal.
Proposal 5: Support indication of availability of assistance TRS before the start of PO through PEI and legacy paging DCI.

[bookmark: _Ref70271508]Indication content of availability
In RAN1 #104bis-e, the indication content was discussed and the following two alternatives were listed.
	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


It is possible for gNB to configure multiple assistance RS resources. When the availability is indicated to the UE, a simple way is to indicate all the resources together, where for example only 1-bit may be needed. It is possible to indicate the availability of different RS resources separately, and it is more flexible to indicate the availability in a finer granularity, such as to use a bitmap where each bit indicate a separate RS resource or a group of resources.  On the contrary, it is questionable whether the codepoint-based indication can provide additional benefit than bitmap-based manner.
Proposal 6: Bitmap is the baseline for availability indication, where each bit indicates a RS or a group of RS.
It is also possible to indicate availability in beam selective manner. The availability of assistance TRS in a beam direction may change over time. Note that the assistance TRS can be the TRS configured for CONNECTED UEs. At a time, not each beam direction has CONNECTED UE. Besides, the beam directions that have CONNECTED UEs may vary over time. For example, a UE in a beam direction may enter connected-mode when data arrives and leave connected-mode after the data exchange is completed. In addition, a CONNECTED UE may move in or out of a beam direction due to its mobility. Therefore, in order to save resource overhead or gNB energy, the gNB may only transmit TRS in some of the beam directions, and for a specific beam, the gNB may not always keep the TRS alive. 
As a result, to efficiently reflect the availability change of the assistance TRS in beam specific manner, the gNB may also need to indicate the availability indication in beam specific manner. For example, a bit in a bitmap corresponds to an SSB index and this bit can indicate the availability of the assistance TRS(s) that are QCLed with the corresponding SSB index, considering SSB can serve as the QCL resource of the assistance TRS as analyzed in Section 4.1.  
Hence, we have the following proposal.
Proposal 7: Support to indicate the availability of assistance TRS(s) per beam direction by a bitmap, where each bit corresponds to the assistance TRS(s) that are QCLed with the same associated SSB index.
It was agreed that assistance TRS occasions is used for time/frequency tracking for IDLE mode UE. Therefore, only the RS transmitted before and close to the PO makes sense for the UE as the assistance TRS for power saving. There is no need to require the gNB to transmit assistance TRS which is not close to any PO. Therefore, regarding the indicated range of assistance TRS, as an example shown in Figure 4, only indicating the availability of assistance RS in a specific time window associated with the PO would make the availability indication more precise and give gNB more flexibility. 
Furthermore, when multiple RS are configured, the indication overhead could be further reduced if the availability of concerned RS in the specified window needs to be informed. As an example in Figure 4, for PO1 only the availability of RS2 needs to be indicated, while for PO2 only the availability of RS3 needst o be indicated. Then the signaling overhead for availability indication can be reduced to 1-bit from 3-bit (if bitmap is used).
 [image: ]
[bookmark: _Ref71215470]Figure 4 Using paging DDI or PEI to indicate the availability of assistance RS
Proposal 8: Support to indicate the availability of assistance TRS in a window before the PO.
[bookmark: OLE_LINK17][bookmark: OLE_LINK27]Configuration of assistance TRS 
[bookmark: _Ref71215314]The related parameters and value range
The related parameters of TRS for IDLE/INACTIVE mode UEs are listed in Table 2.
[bookmark: _Ref70271772]Table 2 The related parameters of TRS for IDLE/INACTIVE mode UEs
	Parameter
	Note

	powerControlOffsetSS
	Configured by gNB

	scramblingID
	Configured by gNB

	firstOFDMSymbolInTimeDomain
	Configured by gNB

	startingRB
	Configured by gNB, not restricted by initial BWP

	nrofRBs
	Configured by gNB, not restricted by initial BWP

	QCL
	Configured by gNB

	SCS
	Not configured, the same as the SCS of CORESET #0

	Trs-info
	Not configured, implicitly assumed to be configured

	frequencyDomainAllocation
{row1, row2, row4, others}
	Not configured, it is row1 by default.

	nrofPorts
	Not configured, single port is assumed.

	cdm-Type
	Not configured, single port is assumed.

	periodicityAndOffset
	FFS



For the configurable parameters, the value range should be discussed. According to the WID, the TRS for IDLE/INACTIVE UEs may be originally for CONNECTED UEs. For these TRS, the configurable value should be in the same range of that for CONNECTED mode. On the other hand, in our view, the value range for CONNECTED mode already provides enough flexibility, which can be used as the baseline for IDLE/INACTIVE mode.
Proposal 9: For the configurable parameters in Table 2, the value range for CONNECTED mode can be used as the baseline.
According to Table 2, it is still FFS whether periodicityAndOffset is supported or not. In our view, it is obvious that gNB should configure the time location of TRS in slot-level granularity. However, it can be discussed whether the IE periodicityAndOffset is reused or not. Further analyses are provided in Section 4.2.
For QCL, since IDLE/INACTIVE UEs are not configured with TCI-State yet, gNB can directly configure the associated SSB index.
Proposal 10: gNB configures the associated SSB index as the QCL information for an assistance TRS.

[bookmark: _Ref70272728]The consideration on reducing configuration overhead
When assistance TRS is configured in SIB it is important to reduce the signalling overhead. Otherwise, there may be not enough space in a SIB message to contain the configuration of multiple RS resources. In RAN1 #104bis-e, several methods to reduce configuration overhead were proposed and summarized in the moderator’s summary [2]. In the following, we will provide analyses for each method.
Alt1: Configuration associated with PO
To configure the time location of TRS in slot-level granularity, there are two possible ways. One is to use the legacy IE ‘periodicityAndOffset’. In this way, when the periodicity of TRS is configured as M slots, the offset can be [0, …, M-1] slots. However, the TRS far away from a PO is meaningless for the UEs associated with the PO. One way is to configure a window relative to PO, and only the availability of TRS within the window needs to be informed. 
The other way could be configure the TRS directly relative to a PO, and there is no need to use IE ‘periodicityAndOffset’ for configuration. 
Therefore, these two ways need to be discussed and considered together. 
Proposal 11: Further discuss the TRS occasion in slot-level granularity to be configured relative to PO.

Alt2: Configuration per RS resources set, or group of sets
In our view, whether TRS is configured per resource or per resource set does not necessarily be able to provide the benefit for reducing signaling overhead. The key point is to ‘compress’ the TRS configuration when multiple TRS resources are in the same resource set. In real deployment, the values for the parameters need to be selected carefully. It always happens that different RSs are with the same periodicity and the same transmitting power. So it brings the possibility that some parameters with the same value can be configured only once instead of multiple times. 
Another way to reduce signalling overhead is that gNB provides a ‘reference configuration’, and each configured resource can have a ‘delta-configuration’ compared with the reference one. For example, TRS0 is the reference configuration. If all the parameters of TRS1 are the same as those of TRS0 except the QCL and startingRB, gNB can only configure QCL and startingRB for TRS1. When UE receives the configuration, the UE can determine the values for parameters other than QCL and startingRB for TRS1 based on the reference configuration (i.e. TRS0). 
Proposal 12: The following way can be used to reduce signaling overhead for the TRS resources within a resource set
· Option 1: The parameters with the same value can be configured only once instead of multiple times.
· Option 2: gNB provides a ‘reference configuration’, and each configured resource can have a ‘delta-configuration’ compared with the reference one.

Alt3: Predefine some fixed configuration
According to Table 2, there are some parameters that can be determined by some implicit way instead of explicitly configured. For those parameters, we support them to be predefined in spec. However, for these configurable parameters, predefining the value will put restriction to gNB implementation. 
Observation 11. For the configurable parameters in Table 2, predefining the value will put restriction to gNB implementation, which is not preferred. 

Alt4: Number of RS resources can be limited
For FR2, there can be as many as 64 SSBs in a SSB burst set, which implies that there can be at most 64 beam directions. It is open to further discuss whether the number of configured RS resource needs to be limited.  

Alt5: Configure TRS/CSI-RS SMTC, e.g. similar as SMTC for mobility
First of all, it is concluded in RAN1 #104 [3] that there is no consensus on supporting RRM measurement for serving cell functionality for TRS/CSI-RS occasion(s) for idles/inactive UEs. So we would like to clarify that even the TRS resources are configured in a SMTC-like manner, it doesn’t mean the TRS can be used for mobility use. Second, the main motivation to configure TRS resources in a SMTC-like manner is to ensure that the TRS(s) appear within a time period with is near to the PO(s). 

Suggestion of coordination with RAN2 
By RAN1 #104-e and #104bis-e, a number of agreements were made in RAN1. Since some issues, e.g. the signaling design considering the signaling overhead reduction for TRS configuration, has RAN2 spec impact, it is suggested to send LS to RAN2 to inform the progress in RAN1 and trigger the discussion of assistance TRS in RAN2.
Proposal 13: Send LS to inform RAN2 about the progresses and agreements in RAN1 and trigger the discussion in RAN2 on the issues of signaling design for assistance TRS configuration.

[bookmark: _Ref129681832]Conclusions
According to the previous discussion, we have the following observations and proposals:
Observation 1. The availability indication carried by PEI can support both frequent and infrequent availability status change of assistance TRS.
Observation 2. SIB based signaling only suitable for the case when the availability changes infrequently, i.e. the long validity time duration case.
Observation 3. The resource overhead due to availability indication is marginal if availability indication of assistance TRS is carried by PEI transmission for both frequent update and infrequent update of availability for assistance TRS.
Observation 4. The reserved bits or reserved states in paging DCI can be used for availability indication, which leads to marginal overhead for infrequent update of availability for assistance TRS.
Observation 5. Availability indication carried by paging DCI may introduce additional paging DCI transmission, which leads more resource overhead for frequent update of availability for assistance TRS.
Observation 6. The available bits in SIB1 is limited.
Observation 7. Availability indication carried in SIB may introduce additional paging DCI transmission, which leads more resource overhead for frequent update of availability for assistance TRS.
Observation 8. PEI based indication requires no additional procedure/power consumption.
Observation 9. Paging DCI based indication requires no additional procedure/power consumption.
Observation 10. Availability indication of assistance TRS in SIB increases power consumption of UE due to SIB acquisition procedure.
Observation 11. For these configurable parameters in Table 2, predefining the value will put restriction to gNB implementation, which is not preferred. 

Proposal 1: The validity time for PEI based availability indication is the time duration between the PEI and the associated PO.
Proposal 2: The validity time for paging DCI based availability indication is the time duration after the transmission of the paging DCI and before the next PO of the same UE.
Proposal 3: An indication periodicity is introduced which can be configured N paging cycles, during which the availability of assistance TRS is assumed to be the same.
Proposal 4: If indication periodicity is additionally configured, the validity time of availability indication is the same as the indication periodicity.
Proposal 5: Support indication of availability of assistance TRS before the start of PO through PEI and legacy paging DCI.
Proposal 6: Bitmap is the baseline for availability indication, where each bit indicates a RS or a group of RS.
Proposal 7: Support to indicate the availability of assistance TRS(s) per beam direction by a bitmap, where each bit corresponds to the assistance TRS(s) that are QCLed with the same associated SSB index.
Proposal 8: Support to indicate the availability of assistance TRS in a window before the PO.
Proposal 9: For the configurable parameters in Table 2, the value range for CONNECTED mode can be used as the baseline.
Proposal 10: gNB configures the associated SSB index as the QCL information.
Proposal 11: Further discuss the TRS occasion in slot-level granularity to be configured relative to PO.
Proposal 12: The following way can be used to reduce signaling overhead for the TRS resources within a resource set
· Option 1: The parameters with the same value can be configured only once instead of multiple times.
· Option 2: gNB provides a ‘reference configuration’, and each configured resource can have a ‘delta-configuration’ compared with the reference one.
Proposal 13: Send LS to inform RAN2 about the progresses and agreements in RAN1 and trigger the discussion in RAN2 on the issues of signaling design for assistance TRS configuration.
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Appendix A. Assistance TRS agreements in RAN1#104-e
	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
Agreements:
The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs can be discussed and down-selected from following alternatives at RAN1#104b-e:
· Alt1: same as initial BWP
· Alt2: configurable parameter 
Agreements:
Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs. 
· FFS details (including whether or not to restrict the RS to be TRS only)
Decision: As per email posted on Jan 31st,
Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).
Conclusion
From RAN1 perspective, there is no consensus on supporting RRM measurement for serving cell functionality for TRS/CSI-RS occasion(s) for idles/inactive UEs.

Agreements:
The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs are discussed and down-selected from following alternatives at RAN1#104bis-e:
· Alt-1: within initial DL BWP
· Alt-2: is not restricted by initial BWP 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.

Decision: As per email posted on Feb 4th,
Agreements:
To study QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from following alternatives: 
· Alt-1: From higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS
· Alt-2: QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO 
· FFS details
· Other alternatives are not precluded

Conclusion:
Decide at RAN1#104b-e, whether or not to support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.
· 


Appendix B. Assistance TRS agreements in RAN1#104bis-e
	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. 


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

To further check on 4/19
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
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
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