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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.

TRS Availability indication
Paging DCI and PEI PDCCH based availability indication
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 


According to above conclusion, 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 RAN1#107e [1], the bitmap-based availability indication is supported for both 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.



Decoupling paging DCI based and PEI PDCCH based availability indication
It is common understanding that once TRS is configured paging DCI based availability indication is always enabled, but whether or not PEI PDCCH based availability indication is enabled/disabled is a question. 
If PEI PDCCH based availability indication can be disable (when TRS is configured), it is also a question whether or not paging indication in PEI PDCCH is associated to TRS availability indication in paging DCI. Indeed, the question is related to whether to decouple paging DCI based and PEI PDCCH based availability indication.
There could be two answers about the association between paging indication in PEI PDCCH and TRS availability indication in paging DCI.
· Answer-1: Paging indication in PEI PDCCH is not associated to TRS availability indication in paging DCI. If TRS availability is changed, paging indication in PEI PDCCH does not need to wake UE up (to monitor paging PDCCH).
· Answer-2: Paging indication in PEI PDCCH is associated to TRS availability indication in paging DCI. If TRS availability is changed, paging indication in PEI PDCCH needs to wake UE up (to monitor paging PDCCH).
Following Answer-1, it will increase DCI size of PEI PDCCH, e.g. 6 bits (common bitmap for paging DCI based and PEI PDCCH based), which will largely reduce the power saving gain of monitoring PEI PDCCH.
Following Answer-2, it will raise the group-paging-rate due to availability update inside PO, e.g. above 10%, which will reduce the power saving gain of monitoring PEI PDCCH.
In RAN1#107bis-e [2], it was agreed it is up to UE implementation whether or not to monitor PEI PDCCH.
	Conclusion
For a UE supporting R17 paging enhancement feature, it is up to UE implementation whether the UE monitors the MO(s) for a PEI.
· If UE decides to not to monitor PEI, it has to monitor UE’s PO as defined in 38.304.
· Note: No specification impact


Hence, according to above conclusion, it seems too restrictive for UE behavior, if paging indication in PEI PDCCH is associated to TRS availability indication in paging DCI, i.e. Solution-2. In this sense, Solution-1 seems the preference. 
Since paging indication in PEI PDCCH is not associated to TRS availability indication in paging DCI, if PEI PDCCH based availability indication is disabled, UE has to rely on paging DCI for TRS availability indication, which means UE should timely monitor paging PDCCH for TRS availability indication regardless of paging indication in PEI PDCCH. It is not expected for power saving gain. Therefore, it seems PEI PDCCH based availability indication cannot be disabled.
In RAN1#107bis-e [2], it was agreed that once TRS is configured in SIB, L1-based availability indication is enabled, no matter whether it is paging DCI based or PEI PDCCH based.
	Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 


In other words, the agreement means that paging DCI based and PEI PDCCH based availability indications can be decoupled.

Bitmap for PEI PDCCH based availability indication
Form the analysis in Section 2.2, when paging indication in PEI PDCCH is not associated to TRS availability indication in paging DCI (currently supported), potentially DCI size of PEI PDCCH will be large, if the bitmaps for paging DCI based and PEI PDCCH based availability indication are common (perfectly consistent). DCI size of PEI PDCCH is important for power saving gain. Therefore, in our view, the bitmap for PEI PDCCH can have small bit size, e.g. L1 availability indication at an occasion can provide availability information only for RS resources with QCL references to be the same as for the L1 availability indication occasion.
Proposal 1: For PEI PDCCH based availability indication, the bitmap can have small bit size, e.g. L1 availability indication at an occasion can provide availability information only for RS resources with QCL references to be the same as for the L1 availability indication occasion.

SIB based availability indication
It is a question that what the “short message indicator” in the paging DCI for availability indication is like. 
	Bit field
	Short Message indicator

	00
	Reserved

	01
	Only scheduling information for Paging is present in the DCI

	10
	Only short message is present in the DCI

	11
	Both scheduling information for Paging and short message are present in the DCI


With current solution for the common reference time, it is very likely gNB only sends L1 based availability indication once per validity duration (X paging cycles). The paging DCI cannot be “only scheduling information”. In other words, the paging DCI should include short message. If it include short message, it may indicate SI update (i.e. systemInfoModication) by current field of “short message”. 
	Bit
	[bookmark: _GoBack]Short Message

	1
	systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

	2
	etwsAndCmasIndication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.


Hence, SIB based “availability indication” (SIBx reconfiguration indeed) seems natural. We think it can be considered.
Firstly, there is only up to 6 bits for paging DCI based availability indication, but there could be more bits for SIB based “availability indication”, which may be flexible enough and welcome by network in real deployment.
Secondly, with current solution for the common reference time, it is very likely gNB only sends L1 based availability indication once per validity duration (X paging cycles). Thus, paging DCI based availability indication is not so quick than SI update, especially when the validity duration is large.
Thirdly, SI update has implemented the “modification period” for robustness of the common reference time for the validity duration, which is the strong concern of some companies in terms of “sliding/floating window” issue.
Finally, the issue of “default assumption of TRS availability” does not exist with SIB based “availability indication”.
Proposal 2: A dedicated SIBx can be used for TRS reconfiguration.

Conclusion
In this contribution, we discuss TRS/CSI-RS occasion(s) for idle/inactive UEs with the following proposals.
Proposal 1: For PEI PDCCH based availability indication, the bitmap can have small bit size, e.g. L1 availability indication at an occasion can provide availability information only for RS resources with QCL references to be the same as for the L1 availability indication occasion.
Proposal 2: A dedicated SIBx can be used for TRS reconfiguration.
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