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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, 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
Resource set configuration 
In RAN1 #106b-e[1] meeting, it has been agreed with sharing some common parameters for TRS resources in one resource set to save overhead. and handlings of other parameters need further discussion.
	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:
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]  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.



[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83][bookmark: OLE_LINK84]The CSI-RS resources in R15/16 are configured with separate scrambling IDs, and can be set with different scrambling IDs to reduce inter-cell interference. For the CSI-RS resource configuration for idle/inactive UEs, it would cost a lot to follow the scheme of separate scrambling IDs for each CSI-RS resource. Due to the size limitation of the SIB, a compromise can be made by always configuring the scrambling ID for the first CSI-RS resource in a resource set, with the scrambling IDs of the other resources being the same by default. Scramble IDs for other resources can be configured optionally if it is needed for inter-cell interference elimination.
Observation: ScramblingID can be optionally configured for each resource in one resource set
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In R15/R16, 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 fixed 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 for a resource set to indicate that the number of the resources in the set is two or four slots. 
Proposal 1: For FR2, the slots number of TRS resources can be configured in set to reduce overhead
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Another issue is how to configure QCL reference for up to 64 SSB indexes. Considering the limited SIB space for idle/inactive UEs’ CSI-RS configuration, 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 CSI-RS/TRS resources set and SSB index based on the order in which they are configured in SIB. For example, by default, the first CSI-RS/TRS resource set is associated with the first active SSB index in the cell, and then one bit for each CSI-RS/TRS resource set is configured to indicate if the associated SSB index is the same or different from the previous resource set. If it is indicated as different, UE will use the next active SSB index as the association source for the resource/set.
Proposal 2: The indication of QCL information of TRS resources can be associated with the resources configuration order in SIB 
Availability indication 
In the last meeting, two L1-based availability indication signals have been discussed, and paging PDCCH based availability indication has been agreed. The PEI-based indication is still FFS.
	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
· [bookmark: OLE_LINK8]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




For Paging PDCCH based indication signals, there are 6 reserved bits in DCI available for the indication bitmap and 4 reserved bits in ShortMessage IE available as candidates. To reserve some space for the type extension of short messages, a maximum bitmap size of 6 bits can be supported for L1 availability indication based on Paging PDCCH.
Proposal 3: Support bitmaps of up to 6 bits for paging PDCCH based L1 availability indication
[bookmark: OLE_LINK23]Due to the maximum size limit in SIB and a maximum number of 64 beams, careful consideration should be given to how the indicator bitmap is associated with the CSI-RS resources. An indication ID ranging from 0 to 5 can be introduced for each CSI-RS resource set. Each CSI-RS resource in the resource set will use its ID as an index to find the availability indication bits in the bitmap. To reduce the configuration overhead in the SIB, the indication ID can be generated implicitly from certain attributes of the resource set such as QCLed SSB index, configuration order in SIB, etc. It is also possible to explicitly configure an integer for each resource set, and the indication ID can be generated in combination with the attribute and integer to achieve a balance between flexibility and overhead.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Proposal 4: An indication ID can be introduced for each resource set to associate availability indication bit with CSI-RS resources 
Paging early indication (PEI) is a powerful tool for UE power saving, and DCI-based PEI can be used to carry the availability of TRS resources for the associated PO. Then, UEs woken up by PEI can get more sleep time before the paging occasion if there is an available TRS to assist TF tracking.
[bookmark: OLE_LINK28]Proposal 5: Support PEI to provide availability indication for RS resources with QCL references to be the same
Conclusion
In this contribution, we have the following observations and proposals:
Observation: ScramblingID can be optionally configured for each resource in one resource set
[bookmark: _GoBack]Proposal 1: For FR2, the slots number of TRS resources can be configured in set to reduce overhead
Proposal 2: The indication of QCL information of TRS resources can be associated with the resources configuration order in SIB 
Proposal 3: Support bitmaps of up to 6 bits for paging PDCCH based L1 availability indication
Proposal 4: An indication ID can be introduced for each resource set to associate availability indication bit with CSI-RS resources 
Proposal 5: Support PEI to provide availability indication for RS resources with QCL references to be the same
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