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1. Introduction
At the RAN1#104-e meeting, TRS/CSI-RS occasion for idle/inactive UEs were discussed and RAN1 made following agreements [1].
	Agreements:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive Ues include at least:
· powerControlOffsetSS,
· scramblingID
· firstOFDMSymbolInTimeDomain,
· startingRB.
· nrofRBs,
· FFS other parameters
· FFS applicable values
Agreements:
The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs can be discussed and down-selected from following alternatives at RAN1#104b-eRAN1#105-e:
· Alt1: same as initial BWP
· Alt2: configurable parameter 
Agreements:
Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs. 
· FFS details (including whether or not to restrict the RS to be TRS only)
Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).
Conclusion
From RAN1 perspective, there is no consensus on supporting RRM measurement for serving cell functionality for TRS/CSI-RS occasion(s) for idles/inactive UEs.
Agreements:
The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs are discussed and down-selected from following alternatives at RAN1#104bis-e:
· Alt-1: within initial DL BWP
· Alt-2: is not restricted by initial BWP 
· IDLE/INACTIVE mode UE is not expected to receive TRS/CSI-RS outside the initial DL BWP.
Agreements:
To study QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from following alternatives: 
· Alt-1: TCI state from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS
· Alt-2: QCL assumptions associated with transmitted SSBs implicitly, e.g. similar to PDCCH monitoring in PO 
· FFS details 
· FFS details
· Other alternatives are not precluded
Conclusion:
Decide at RAN1#104b-e, whether or not to support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.



In this contribution, we discuss potential TRS/CSI-RS occasion(s) available in connected mode UEs to idle/inactive mode UEs.

2. Discussion
2.1. Availability of TRS/CSI-RS occasion for idle/inactive UEs
Currently, Idle/inactive-mode UE uses only SSB transmitted at a cell as reference signal for the behaviour such as time/frequency tracking. However, when TRS/CSI-RS is transmitted for connected-mode UE which camps on the cell, the opportunity when the idle/inactive-mode UEs can obtain reference signal can be increased in order to reduce UE power consumption while system overhead is not increased. 
 In the last meeting, we agree that the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication. Since the UE no longer needs to perform blind detection, unnecessary power consumption is no longer generated. In this contribution, we would like to discuss about how to inform the availability of TRS/CSI-RS at the configured occasion(s). 
SIB, paging DCI and/or PEI are considered as the candidates of the method of availability indication. In our view, availability indication using SIB requires more UE power consumption compared to PEI and paging DCI. Considering the case that the availability condition at the NW side is frequently changed, UE needs to wake up at paging occasion only to know SI update and try to receive SIB frequently. It causes unignorable power consumption. On the other hands, PEI or paging DCI is reused, there would no additional power consumption.

Proposal 1: Paging DCI and/or paging early indication should explicitly indicate the availability of TRS/CSI-RS for idle/inactive mode UE.

Regarding the NW impact by the availability indication, the availability indication can be controlled by NW. If UE has not received the availability indication at least for a certain duration, the UE should assume no TRS/CSI-RS can be obtained. In other words, if NW does not indicate the availability, UE assumes no TRS/CSI-RS can be obtained at least after a certain duration. For example, when the availability is informed by paging PDCCH, the timer (re)starts, and then after the timer expires, i.e., paging PDCCH including the availability indication has not been received for the timer period, the UE assumes no TRS/CSI-RS can be obtained. The configuration of the timer period can be indicated, e.g., via SIB. If there is no such timer, NW needs to send paging PDCCH only for the availability indication sometimes.

Proposal 2: If UE has not received the availability indication at least for a certain duration, the UE should assume no TRS/CSI-RS can be obtained.
Proposal 3: When the availability is informed e.g., by paging PDCCH, the timer (re)starts, and then after the timer expires, i.e., the availability indication has not been received for the timer period, the UE assumes no TRS/CSI-RS can be obtained.
· The time period can be configured, e.g., via SIB.

2.2 Function
In the previous meeting, it was discussed whether or not to support RRM measurement for serving cell as the functionality of TRS/CSI-RS occasion(s) for idle/inactive mode UEs. According to the discussion in the last meeting, there seems different understandings of whether or not the UE can replace SSB for RRM measurement with TRS/CSI-RS for idle/inactive mode UE, i.e., the UE can skip SSB. Some companies assume that UE can choose to measure the only TRS/CSI-RS based on UE implementation so that UE can save power consumption by skipping the SSB for RRM measurement. Others assume that UE still has to measure SSB for RRM measurement even if UE can obtain TRS/CSI-RS, according to the RRM requirement. First of all, it is necessary that we have common understanding on it.

Proposal 4: It is necessary that we have common understanding on whether or not the UE can replace SSB for RRM measurement with TRS/CSI-RS for idle/inactive mode UE, i.e., the UE can skip SSB.

2.3 Configuration
In the previous meeting, we discussed the parameters of TRS/CSI-RS informed to idle/inactive mode UE. However, some parameters are not decided e.g., SCS, location of TRS/CSI-RS occasion(s) for idle/inactive UEs and so on. 
Regarding the SCS of TRS/CSI-RS for idle/inactive mode, the SCS of CSI-RS for idle/inactive mode should be same as that with initial DL BWP. Although TRS/CSI-RS of SCS which is different from that with initial DL BWP can be used with the DL BWP which is not initial DL BWP, it would not provide the power saving gain so much. In typical cases, there are some connected mode UEs with SCS which is same as that with initial DL BWP, and then TRS/CSI-RS with SCS which is same as that with initial DL BWP is transmitted. Thus, power consumption can be sufficiently reduced by such TRS/CSI-RS with SCS which is same as that with initial DL BWP.

Proposal 5: The SCS of CSI-RS for idle/inactive mode should be same as that with initial DL BWP.

Regarding the location of the TRS/CSI-RS for idle/inactive mode UE, when availability of TRS/CSI-RS is indicated by paging DCI, it would be beneficial that TRS/CSI-RS for idle/inactive mode UE is located in front of PO. In this case, if the TRS/CSI-RS is available, UE just wakes up near PO and performs time/frequency tracking and AGC by the TRS/CSI-RS located near PO since UE does not need to receive several SSBs before PO for time/frequency tracking and AGC. Thus, the UE can enjoy longer deep sleep time and save the power consumption. Also, when availability of TRS/CSI-RS is indicated by DCI-based paging early indication, it would be beneficial that TRS/CSI-RS for idle/inactive-mode UE is located in front of PO as well. If TRS/CSI-RS is located immediately after DCI-based paging early indication, the UE may not have sufficient time to decode paging early indication between paging early indication and TRS/CSI-RS.

Observation 1: It would be beneficial that TRS/CSI-RS for idle/inactive mode UE is located in front of PO.

3. Conclusion
In this contribution, potential TRS/CSI-RS occasion(s) available in connected mode UEs to idle/inactive mode UEs was discussed. Based on the discussion, the following observations and proposals were made:
Proposal 1: Paging DCI and/or paging early indication should explicitly indicate the availability of TRS/CSI-RS for idle/inactive mode UE.
Proposal 2: If UE has not received the availability indication at least for a certain duration, the UE should assume no TRS/CSI-RS can be obtained.
Proposal 3: When the availability is informed e.g., by paging PDCCH, the timer (re)starts, and then after the timer expires, i.e., the availability indication has not been received for the timer period, the UE assumes no TRS/CSI-RS can be obtained.
· The time period can be configured, e.g., via SIB.
Proposal 4: It is necessary that we have common understanding on whether or not the UE can replace SSB for RRM measurement with TRS/CSI-RS for idle/inactive mode UE, i.e., the UE can skip SSB.
Proposal 5: The SCS of CSI-RS for idle/inactive mode should be same as that with initial DL BWP.

Observation 1: It would be beneficial that TRS/CSI-RS for idle/inactive mode UE is located in front of PO.
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