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Introduction
In the past RAN1 meetings, additional TRS/CSI-RS had been widely discussed with fruitful output. In this contribution, we will continue discussing the remaining issues.

Availability indication of TRS/CSI-RS
In RAN1#107e [1], it was agreed that both paging PDCCH and PEI based availability indication is supported for idle/inactive UEs.
	Agreement
Confirm the following working assumption
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.


[bookmark: OLE_LINK40]In RAN#93e, it was agreed that same mechanism/principle for TRS availability indication is adopted for both paging DCI and the DCI format for PEI.
	Support PDCCH-based PEI as the only option
•       Only essential function for PEI is support
•      New DCI format
•      Higher layer configuration, including SS
•      Details of the procedures of PEI monitoring, and identification of MOs before PO
•      Only Behv-A (per RAN1#104e agreement) is supported 
•      If TRS availability indication is agreed to be supported in both paging DCI and the DCI format for PEI, same mechanism/principle for TRS availability indication is adopted for the two DCI formats
•      Supporting TRS availability indication in DCI format for PEI shall not delay the completion of essential functionality of PEI 


Following this principle, it was agreed in RAN1#107e [1] that the same mechanism (bitmap indication) is defined for paging DCI and PEI based availability indication.
	Agreement
For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 
· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the TRS resource set configurations.



PEI based availability indication
It is common understanding that if TRS for idle/inactive UEs is configured, the paging DCI based L1 availability indication is enabled by default. 
If the PEI based availability indication is enabled by default once TRS is configured, UE may only monitor PEI-PDCCH and neglect the availability indication in paging DCI for power saving purpose, regardless of wakeup indication in PEI. Therefore, the PEI based availability indication may have function overriding the paging DCI based availability indication. 
Observation 1: The PEI based availability indication may have function overriding the paging DCI based availability indication.
Therefore, the PEI based availability indication can be disabled by RRC signaling.
Moreover, if the PEI based availability indication is disabled by RRC signaling, UE have to rely on paging DCI for the availability indication. However, UE may still monitor PEI to know whether to monitor paging PDCCH, no matter the wakeup indication is used for paging message or the availability indication.
Observation 2: If the PEI based availability indication is disabled by RRC signaling, UE may still monitor PEI for availability indication indirectly.
Anyway, if PEI is configured, UE may heavily rely the PEI for both paging message and the availability indication. Disabling the PEI based availability indication can reduce DCI size of PEI-PDCCH but may raise the probability of paging reception (make it above 10%), which is harmful for power saving gain. Enabling the PEI based availability indication can maintain the low probability of paging reception but may raise of power consumption of PEI detection due to large DCI size. It should be up to gNB configuration.
Proposal 1: The PEI based availability indication can be enabled/disabled by RRC signaling.

Validity duration of availability indication of TRS/CSI-RS
In RAN1#107-e [1], it was agreed that the reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication.
	Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 
Note: Qualcomm and Huawei have concern on Alt a



Transmission occasion(s) during the validity duration
Issue of sliding of validity duration
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication. Therefore, the start reference point of the validity duration slides based on the reception time point of each L1 indication. 
Since UEs may receive the paging DCI in different paging cycles, the start reference point of the validity duration will change with the default paging cycle in which the UE received the paging DCI. Taking the example in the following figure, the validity time is configured to be 3 default paging cycles. In paging cycle N, an already-camped UE received paging DCI with indication of ‘available’ and assume the TRS resource set(s) in the configured TRS occasions are available from paging cycle N to (N+2). However, another UE newly entering the cell in paging cycle (N+1) may also receive paging DCI with indication of ‘available’ and assume the TRS resource set(s) in the configured TRS occasions are available from paging cycle (N+1) to (N+3).
[bookmark: _GoBack][image: ]
Figure 1: Example of sliding of the validity duration
Extending the actual transmission of TRS
As one solution to avoid the different reference points of the validity durations, network can extend the actual transmission duration of TRS. However, this will cause the large network resource overhead.

Only one availability indication
Another solution is to transmit the availability indication only during the first default paging cycle of the validity duration. 
[image: ]
Figure 2: Example of only one availability indication
However, this method may cause the issue that the UE newly entering the cell cannot use the TRS immediately, e.g. a UE newly entering the cell during paging cycle (N+1) or (N+2) cannot use the TRS immediately.

Summary
It can be observed that network can extend the actual transmission of TRS or transmit only one availability indication during the first default paging cycle of the validity duration. Therefore, there could be no spec impact.
Proposal 2: There is no need to specify that the availability indication is transmitted only once during the validity duration.

Conclusion
In this contribution, we discuss TRS/CSI-RS occasion(s) for idle/inactive UEs with the following observation and proposals.
Proposal 1: The PEI based availability indication can be configured by RRC signaling, e.g. enabling/disabling and/or bitmap configuration.
Proposal 2: There is no need to specify that the availability indication is transmitted only once during the validity duration.
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