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Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27]In the last RAN1 meetings, several agreements were obtained on TRS/CSI-RS occasions configuration and indication for idle/inactive UEs. In this contribution, further analyses and discussions are given.
Discussions
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Resource configuration for TRS/CSI-RS
In RAN1 #105-e[1], some parameters have been agreed as mandatory for TRS/CSI-RS configuration and some others need furthermore study. 
Resource set configuration
	Agreement:
Support applicable values for the following configuration parameters as below.
· powerControlOffsetSS: {-3, 0, 3, 6}dB
· scramblingID: 0 to 1023
· firstOFDMSymbolInTimeDomain: 0 to 9 
· firstOFDMSymbolInTimeDomain indicates first symbol in a slot, a second symbol in the same slot can be derived implicitly with symbol index as firstOFDMSymbolInTimeDomain+4
· startingRB: 0 to 274
· nrofRBs: 24 to 276
Agreement:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include:
· periodicityAndOffset {10, 20, 40, 80} ms
· 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
· [bookmark: OLE_LINK55][bookmark: OLE_LINK56]FFS Configuration index
· details, 
· E.g. Per resource or resource set or group of resource sets
· E.g. explicit or implicit indication based on QCL source 


[bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK85][bookmark: OLE_LINK6]To accommodate the limited size of the SIB message, the TRS/CSI-RS resource configuration should be organized compactly. First, the parameters for one TRS/CSI-RS resource can be optimized. Multiple TRS/CSI-RS resources/sets in a cell can be configured with the same parameter values. These parameters can be packaged into a CSI-RS-Para-Group shared by resources to save the coding bits. As an example, the frequencyDomainAllocation / periodicity/ freqBand/ powerControlOffsetSS can be moved into a group as common parameters for resources. 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 by dividing the actual number of RB by 4 and the UE interprets the RB parameter by multiplying 4 with configuration values. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In addition, since only periodic TRS will be configured for idle/inactive UEs, the orchestration of resources can be deployed more efficiently. In R15/R16[2], two or four TRS resources in one resource set are bundled, i.e. their parameters are the same except the “scramblingID”, and the number of TRS resources in one set is restricted to two or four. According to current spec, for the FR1 band, four TRS resources in two consecutive slots are bundled and only when the next slot is not indicated as downlink, one resource set including two CSI-RS resources is configured. So a UE can derive the number and parameters of other TRS resources based on the first resource configuration and slot format. For FR2, two or four TRS resources for one set are both allowed, one bit can be added in the configuration to indicate that the number of the resources in the set is two or four. In addition, if the “scrambleID” for TRS resources can be configured as group-specific, it is beneficial to further simplify the configuration for each TRS resource.
Proposal 1: TRS resources configuration can be compressed by packaging and bundling parameters
QCL references 
In the last meeting, the SSB has been agreed as the only QCL reference of TRS/CSI-RS for idle UEs, and how to configure the QCL info for each TRS resource need study.
	Agreement:
[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK86][bookmark: OLE_LINK87]The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index in range of 0 to 63.
· FFS: how the QCL information can be configured, e.g. per RS resource set or per configuration
· FFS: QCL type, which is predetermined

Agreement
For a RS resource configured for TRS/CSI-RS occasion(s) for idle/inactive UEs, a quasi co-location type can be determined as
· ‘typeC’ with an SS/PBCH block and, when applicable, ‘typeD’ with the same SS/PBCH block



In R15, the QCL info of SSB index for legacy CSI-RS/TRS configuration is included in TCI-state and it occurs 6 bits for each reference source. Considering the limited space for the CSI-RS/TRS configuration in SIBx for idle/inactive UEs, it should not use the 6bits size index to indicate the reference signal directly. Since the configuration of CSI-RS/TRS in SIB is static and does not change frequently, we can associate the CSI-RS/TRS resources and SSB based on the order in which they are configured in SIB. E.g. the first CSI-RS/TRS resource is associated with the first active SSB index as default, then one bit for each CSI-RS/TRS resource is set to indicate if the associated SSB index is the same or different from the previous resource’s. If it is indicated as different, UE can use the next active SSB index as the association source for the resource.
Proposal 2: The indication of QCL information of TRS resources can be associated with the configuration order of the resources 
Availability indication 
There are three potential ways to carry the availability indication for TRSs and a physical layer signal, i.e. paging PDCCH, and the PEI and SIB. 
When L1 availability indication is applied, two alternatives for the indication mapping are listed in RAN1-106 agreements[3].
	Agreement
Support at least one of the following alternatives
· Alt1: L1 availability indication at an occasion provides availability/unavailability information only for RS resources with the same QCL reference as the L1 availability indication occasion.
· Alt2: L1 availability indication at an occasion can provide availability/unavailability information for RS resources with QCL references not confined to be the same as for the L1 availability indication occasion
Note:  The occasion mentioned above refers to a signal/channel monitoring occasion (e.g. a paging PDCCH or PEI monitoring occasion) to provide the L1 availability indication. 
Note: a RS resource is a RS from configured TRS/CSI-RS occasion(s) for idle/inactive UEs., where the configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs is based on periodic TRS only.


[bookmark: OLE_LINK77][bookmark: OLE_LINK78]In NR, the paging PDCCHs are transmitted in a beam scanner method to cover all UEs in one cell. UE can monitor one which is on its best beam and then only need to care about the TRS’s availability which is QCLed with the beam. In addition, when availability indication is carried by physical layer signals, either via paging PDCCH or via PEI, there may not be a large number of available bits for the indication. For Alt1, it requires only a limited number of bits to indicate a few TRS configurations per beam. Thus the alt1 may be a  better way to carry the info than alt2 which is not clear enough how to map the indication with the TRS resources and may require more bits.
Proposal 3: Support Alt1 to provide availability/unavailability indication for RS resources 
Conclusion
In this contribution, we have the following observations and proposals:
[bookmark: OLE_LINK32]Proposal 1: TRS resources configuration can be compressed by packaging and bundling parameters
Proposal 2: The indication of QCL information of TRS resources can be associated with the configuration order of the resources 
[bookmark: _GoBack]Proposal 3: Support Alt1 to provide availability/unavailability indication for RS resources 
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