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Introduction
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK44][bookmark: OLE_LINK45]In RAN1 #104b-e, several agreements were obtained regarding TRS/CSI-RS occasions configuration and indication for idle/inactive UEs[1]. In this contribution, further analyses are discussed.
Discussions
On resource configuration for TRS/CSI-RS
It has been agreed only periodic TRS will be used for idle/inactive UEs and the configuration will be carried in SIB. In the last meetings, some parameters have been highlighted as mandatory for the TRS/CSI-RS resources for idle/inactive UEs.
[bookmark: OLE_LINK8][bookmark: OLE_LINK10][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Since there should be at least 64 available resources associated with different beams in a cell, the total CSI-RS resource configuration bits for them can a large number which exceeds the capacity of one SIB，and the resource configuration pattern cannot be simply reused. Typically, some parameters can be same for different CSI-RS resources in a cell. they can be moved to a CSI-RS-powersavingSet to save the coding bits. For example, the frequencyDomainAllocation / periodicity/ freqBand/ powerControlOffsetSS and scramblingID can be moved into a CSI-RS-powersavingSet as common parameters for each resource in the set. Moreover, some parameters such as CSI-RS-startingRB and nrofRBs can be compressed based on the configure restriction that only multiples of 4 are allowed. the bit length could be minimized if the UE interprets the RB parameter by multiplying 4 with configuration values. Besides, some parameters such as nrofPorts/cdm-Type/density can be omitted because TRS has a fixed value for them.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To keep the flexibility of network configuration, additional restrictions of these parameters should not be introduced. The idle/inactive UE can read the configuration and the available information for TRS/CSI-RS to find a suitable reference for the best power-saving gain by UE implementation. 
Proposal 1: The NZP-CSI-RS-Resource configuration for power-saving needs reconstruction to accommodate the size limitation of SIB
On QCL configuration 
According to the discussion on the QCL configuration of the TRS/CSI-RS for idle/inactive Ues in the last meetings, it has been agreed that a higher layer configuration will be supported.
	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




[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19]In current specification[2], the QCL reference signal for TRS can be SS/PBCH block following 'QCL-TypeC' or 'QCL-TypeD' when applicable. The NZP-CSI-RS resource-set with higher layer parameter repetition also can be used as the reference following 'QCL-TypeD' when applicable. For an idle/inactive UE without any specific beam management resources, SSB may be the only source that could be used as a QCL reference. Considering the elements for a QCL-info configuration such as cell / bwp-ID could be treated as common parameters for all resources, the SSB-index shall be used as the QCL information indication directly and the QCL type can be 'QCL-TypeC' or 'QCL-TypeD' when applicable as default.
Proposal 2: SSB index could be used as QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs
On availability indication
In the RAN1 #104b-e meeting, L1-based signaling is considered for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs. And two alternatives on the information provided by a physical layer availability indication can be supported.
	Working assumption:
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]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:
[bookmark: OLE_LINK22]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:
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK23][bookmark: OLE_LINK24]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



The Alt1 may give availability and unavailability information for configured TRS resources in a single command, and the other signals which do not been indicated can be assumed to be no status change. And considering the limited size for the command in physical indication, only resources in a subset for an associated PO should be included in an indication. For the Alt2, only the indication for available RS resource is carried the and the status for other RS which not indicated shall be considered as unavailable resource implicitly. 
Comparing these two alternatives, we prefer the alt1 with a bitmap indication which may be more flexible for the indication of TRS.
Proposal 3: Alt1 using a bitmap should be supported for availability/unavailability information for configured RS resources 
Another issue is whether and how to indicate the ‘availability’ in beam selective manner. As discussed in the previous text, the SSB is the only reference for the TRS/CSI occasions. To keep the most flexibility of resource configuration, a base station can configure one or multiple TRS/CSI-RS resources associating with one or more SSB indexes and UEs can use any one of them to do time-frequency tracking or AGC if it’s informed to be available. As the physical signal which will be transmitted in a beam scanner method is used as the indication, it is naturally the UE only monitor the availability/unavailability indication for the resource or resources with the same QCL reference as the indication command. A UE can associate a TRS/CSI-RS with an SSB index when it accepts the availability info for the TRS/CSI-RS resource in a signal which is QCLed with the SSB index. Moreover, one CSI-RS resource may be configured with different SSB index in multiple sets, and the UE can determine the real QCL information according to the signal which carries the availability info for the TRS/CSI-RS. 
Proposal 4: The physical layer indication only indicates availability/unavailability commands for the resources with the same QCL reference
Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: The NZP-CSI-RS-Resource configuration for power-saving needs reconstruction to accommodate the size limitation of SIB
Proposal 2: SSB index could be used as QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs
[bookmark: _GoBack]Proposal 3: Alt1 using a bitmap should be supported for availability/unavailability information for configured RS resources 
Proposal 4: The physical layer indication only indicates availability/unavailability commands for the resources with the same QCL reference
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