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1. [bookmark: _Toc120549591]Introduction
In last RAN1 meeting, some agreements about TRS/CSI-RS for IDLE/INCTIVE UEs were made as the following [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
· [bookmark: _Hlk86657998]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
[bookmark: _Hlk86670916][bookmark: _Hlk86658267]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, we will further discuss availability indication of TRS/CSI-RS including the indication signalling and information content.
2. Discussion
[bookmark: _Hlk70436918]2.1 L1 based availability indication signalling design
In last RAN1 meeting, there was a working assumption about L1 based availability indication is always enabled if TRS is configured. Considering there is no consensus to support SIB based availability indication design, this working assumption should be confirmed to provide the availability indication, otherwise UE will assume the TRS is always transmitted until the SI update is triggered.
Proposal 1. Confirm the working assumption: If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 
There was also some discussion about when the L1 availability indication is enabled, whether it can be provided in either paging DCI or in PEI or both. First, we think the same design mechanism/principle should be supported for the two L1 based signaling methods to reduce work load. In this sense, it is unnecessary to provide the L1 availability both in PEI and paging DCI, especially for the UE which both support PEI feature and TRS feature. 
Proposal 2. If L1 availability indication is enabled, it can be provided in either PEI or in paging DCI.
As the detailed L1 signalling design, the 6 reserved bits can be used as paging PDCCH based L1 availability indication and 1 bit is associated with 1 TRS resources set. That is maximum 6 TRS resource sets can be configured in the TRS resource set list in SIB and the maximum 6 bits are mapped to each TRS resource set in the order of configuration in the TRS resource set list.
Proposal 3. For paging DCI based availability indication, the maximum 6 reserved bits are used to indicate the TRS/CSI-RS availability indication, which 1 bit associated with 1 TRS resource set in the order of configuration in the TRS resource set list.
2.2 Availability indication validity time
For paging DCI based L1 availability indication, four alternatives of reference point are listed in the agreement. All these four alternatives can guarantee UEs have the same understanding of reference point, but compared with Alt 1 and Alt 2, Alt 3 needs additional signalling to indicate the SFN and Alt 4 can only achieve UEs in one PF have the same reference point, which can be excluded.
Compared with Alt 2, Alt 1 is more reasonable. Considering the case which multiple PFs configured in one DRX cycle, if Alt 2 is used, the TRS availability/unavailability state has been changed even before UE receives the paging DCI if UE’s PF is not the first PF in the DRX cycle. Thus, we think Alt 1 can be supported.
Proposal 4. For paging DCI based availability indication, support Alt 1 as the reference point of L1 availability indication valid duration.
As the case if time duration is not configured by gNB, we think Alt 3 should be supported, because both Alt 1 and Alt 2 will mandate gNB always transmitting the TRS/CSI-RS before another L1 availability indication or different L1 availability indication is received by UE. For both paging DCI and PEI, the L1 availability indication can only be transmitted if UE has been paged, that is gNB cannot forecast when to transmit L1 availability indication and if Alt 1 or Alt 2 is adopted, always-on TRS/CSI-RS cannot be avoided which is conflicted with WID.
Proposal 5. For paging DCI based availability indication, support Alt 3 to define a default time duration when the time duration is not configured by gNB.
For PEI based L1 availability indication, a predefined window before the associated PO is much reasonable defined as the valid time duration. As we all know, the most important function of TRS/CSI-RS is assisting AGC and T/F tracking before receiving PO, it is a straightforward method to define a window before PO as validity time combined with PEI. For example, if PEI indicates some TRS/CSI-RS are available, UE can assume these RS(s) are available in a window before the PO which associated the PEI, else, UE can only use SSB for AGC and T/F tracking. And it is natural to define the time UE receives the L1 indication as the reference point if we take the window before PO as the time duration. 
[bookmark: _Hlk86671623]Proposal 6. For PEI based availability indication, the validity time duration is a predefined window before the associated PO and the reference point is the time location where UE receives the indication.
3. Conclusions
In this contribution, availability information of TRS/CSI-RS are discussed, and the following proposals are made.
Proposal 1. Confirm the working assumption: If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.
Proposal 2. If L1 availability indication is enabled, it can be provided in either PEI or in paging DCI.
Proposal 3. For paging DCI based availability indication, the maximum 6 reserved bits are used to indicate the TRS/CSI-RS availability indication, which 1 bit associated with 1 TRS resource set in the order of configuration in the TRS resource set list.
Proposal 4. For paging DCI based availability indication, support Alt 1 as the reference point of L1 availability indication valid duration.
Proposal 5. For paging DCI based availability indication, support Alt 3 to define a default time duration when the time duration is not configured by gNB.
Proposal 6. For PEI based availability indication, the validity time duration is a predefined window before the associated PO and the reference point is the time location where UE receives the indication.
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