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1 Introduction

In RAN1 #106b-e meeting, the agreements on TRS/CSI-RS configuration and indication for idle/inactive UEs are [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
· 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
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
2 Discussion
2.1 SIB based availability information 
It is already agreed that TRS/CSI-RS for idle UE is configured in SIB, but on consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs. Considering the changing of TRS for idle would not be a very dynamic one, we think it is possible that the availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB. That is, when the configuration of TRS/CSI-RS exists in SIB, UE will expect the corresponding TRS/CSI-RS configuration is available, otherwise, not available.

Proposal 1: The availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB.
2.2 L1 based availability indication 
There is a working assumption in last meeting as the following,

Working Assumption

If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.
As we have already explained for Proposal 1, the availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB. So we can not agree on this working assumption. From our opinion, L1 based availability indication can be absent, and when it is absent, the availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB.
Proposal 2: Not support the working assumption. L1 based availability indication can be absent, and when it is absent, the availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB.
Another issue needs to be discussed is, when TRS/CSI-RS and L1 indication are both configured in SIB, and after UE entering a cell and have received the SIB, but UE has not received the L1 indication yet (because the monitoring occasion of L1 indication has not come yet), what should be the UE’s default assumption of whether TRS/CSI-RS is transmitted or not? Our thinking is, a safe assumption should be that assume the TRS/CSI-RS for idle is not transmitted. Until UE receive the first L1 indication, UE can use the information provided by L1 indication instead of the default assumption to determine whether corresponding TRS/CSI-RS is transmitted or not.

 Proposal 3: Before UE receive a first L1 indication after entering a cell, UE should assume the TRS/CSI-RS for idle is not transmitted.
Bitmap is supported as availability information for configured RS resources, and each bit indicates whether associated TRS resource(s) are available. For flexibility consideration, it is beneficial to allow one bit can associate with multiple TRS resources. A simple solution would be one bit associate with one TRS resource set and each TRS resource set contains one or multiple TRS resources, which can follow the same configuration as existing specification. And to make bitmapping rule more concise, the maximum number of configured TRS resource sets should be less than X, so that can make sure one bit corresponding to one TRS resource set, and the bits with no associated TRS resource set is neglected. 
If the bitmap field for L1 based availability indication of TRS/CSI-RS is in paging DCI, the field can be carried in the reserved bits of the last field in the DCI, and the size of which is 6 bits for licensed band and 8 for unlicensed band. If we aim at same design for both licensed and unlicensed band, the bitmap size should be 6. But 8 bits for the bitmap size is also possible for unlicensed band. For PEI DCI based L1 availability indication, we are more inclined to have the same design as in paging DCI, the bitmap size X should be identical as in paging DCI. And the bitmap should be located at a fixed position in PEI, for example, bitmap field is located just after the subgrouping paging indication field.
Proposal 4: For L1 availability indication of TRS/CSI-RS, one bit is associated with one TRS resource set.
Proposal 5: The maximum number of configured TRS resource sets should be less than bitmap size.

Proposal 6: For both paging DCI and PEI DCI based L1 availability indication of TRS/CSI-RS, bitmap size is 6 for licensed band and 6 or 8 for unlicensed band.
Proposal 7: For paging DCI based L1 availability indication of TRS/CSI-RS, bitmap field is located in the reserved bits field. And for PEI DCI based, bitmap field is located just after the subgrouping paging indication field.
2.3 Validity time/window

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. As to the applicable values, we think it is more nature to let all UEs in the cell has the same valid duration. Considering the different UE may have different DRX cycle length, it is more preferred the configured valid time duration is a multiple of default DRX cycle or multiple of modification period.
When the time duration is not configured, we support Alt3, that is, a default valid period is supported. Compared to Alt1 andAlt2, Alt 3 is beneficial in the case when UE miss detect the L1 indication, UE can always fall back to a default state that TRS/CSI-RS is not expected. The default period should also be the same for different UE, and a modification period is preferred. 
Proposal 8: Support valid time duration is a multiple of default DRX cycle or multiple of modification period.

Proposal 9: Support default valid period as a modification period when the time duration is not configured. 
As to the reference point for start of the validity duration if L1 indication is carried in paging DCI, we prefer that all UEs can have a common reference point for starting, so that the validity duration for all UEs can end at the same time since we have already agreed the validity duration is configured by high layer and is common for all UE. Among the four proposed alternatives, Alt 1/2/3 have the same reference point for all UE.
For Alt1, UE would expect the TRS/CSI-RS is transmitted from the SFN of the first PF from the next DRX cycle.  For Alt 2, after UE receive the L1 indication in paging DCI, UE would know the TRS/CSI-RS has already been transmitted from the SFN of the first PF in the current DRX cycle, but since UE has already done tracking/synchronization based on TRS/CSI-RS availability in the current DRX cycle, which is indicated by a previous L1 indication, before monitoring the paging DCI, it is not reasonable to indicate a different L1 indication for the current DRX cycle again. For Alt 3, we don’t see the benefit to introduce another parameter to define the reference starting point, and if the reference starting point is the boundary of a modification period, we think its granularity is too coarse, and is not flexible for gNB to adjust the availability of TRS/CSI-RS.
Proposal 10: Support SFN of the first PF from the next DRX cycle as the reference starting point for L1 indication validity duration.
3 Conclusions

In this contribution, we propose the followings:
Proposal 1: The availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB.
Proposal 2: Not support the working assumption. L1 based availability indication can be absent, and when it is absent, the availability of TRS/CSI-RS can be implicitly indicated by the existing of the TRS/CSI-RS configuration in SIB.
Proposal 3: Before UE receive a first L1 indication after entering a cell, UE should assume the TRS/CSI-RS for idle is not transmitted.
Proposal 4: For L1 availability indication of TRS/CSI-RS, one bit is associated with one TRS resource set.

Proposal 5: The maximum number of configured TRS resource sets should be less than bitmap size.

Proposal 6: For both paging DCI and PEI DCI based L1 availability indication of TRS/CSI-RS, bitmap size is 6 for licensed band and 6 or 8 for unlicensed band.
Proposal 7: For paging DCI based L1 availability indication of TRS/CSI-RS, bitmap field is located in the reserved bits field. And for PEI DCI based, bitmap field is located just after the subgrouping paging indication field.
Proposal 8: Support valid time duration is a multiple of default DRX cycle or multiple of modification period.

Proposal 9: Support default valid period as a modification period when the time duration is not configured. 
Proposal 10: Support SFN of the first PF from the next DRX cycle as the reference starting point for L1 indication validity duration.
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