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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],
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-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:
[bookmark: _Hlk67404727]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:
[bookmark: _Hlk68111652]To study QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs from following alternatives: 
· Alt-1: 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
· 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 will further discuss availability information signalling and TRS/CSI-RS configuration details.
2. Availability information of TRS/CSI-RS
Explicit indication of availability information was agreed in last RAN1 meeting, we will discuss some detailed signalling design in this section.
As the discussion in our contribution [2], the PEI can be configured in the same slot with the first SSB burst. Assuming the configured TRS for IDLE/IANCTIVE UE are between two SS burst, there are three potential physical signals to carry the availability information of TRS/CSI-RS, which is illustrated as in Figure 1.


Figure 1. Potential physical signals carrying the availability information of TRS/CSI-RS
Alt 1. Carrying in PEI
The first alternative is carried in PEI, which indicate whether the TRS is available or not before PO. Two aspects are considered in the restriction of only indicating the availability of TRS before PO. One is that UE uses TRS for AGC and T/F tracking mainly for receiving PO. Another is that it’s up to NW’s implementation to transmit the TRS or not, the TRS transmitting time is not fixed. Considering the payload size of PEI should be designed as small as possible to guarantee the detection performance, the PEI can only indicate whether the TRS is available or not before PO. Whether to continue transmitting the TRS after PO is up to NW’s implementation and doesn’t have other availability information.
Alt 2. Carrying in paging DCI
The second alternative is carried in paging DCI, which can only indicate the availability information of TRS/CSI-RS after PO. Alt 2 has the same problem with Alt 1 which the TRS transmitting time is not fixed, thus, it is not easy to indicate available time of TRS/CSI-RS in paging DCI, e.g., NW cannot guarantee always transmitting the TRS before its next PO. In addition, only the waked up UE can receive the paging PDCCH, if one UE has never received paging before, it cannot receive the availability information.
Alt 3. Carrying in paging PDSCH(paging message)
The last alternative is carried in paging PDSCH, i.e., paging message, although this alternative can only indicate the availability information of TRS/CSI-RS after PO, but the available time information can also be carried in it without the payload size restriction which is different from Alt 2. But there is also the same problem with Alt 2, which only the waked up UE can receive the paging message.
After the analysis of three alternatives, we think PEI is preferred to carry the availability information, because all UE should monitor PEI before PO and the power saving gain is the largest.
Proposal 1. PEI can carry the availability information of TRS/CSI-RS, which indicate UE whether the TRS/CSI-RS is available or not before the associated PO.  
3. TRS/CSI-RS configuration details
In last RAN1 meeting, TRS/CSI-RS configuration details were discussed, but some FFS are left.
RS type
The first issue is whether to support CSI-RS for idle/inactive UEs. The usage of CSI-RS for RRC_CONNECTED UEs in current NR is for tracking, CSI measurement and mobility. For IDLE/INATCIVE UEs, only the usage of tracking, i.e., TRS is helpful to assist UE saving power, the other functions, e.g., L1-RSRP measurement and cell selection/reselection should be based on SSB as usual. Therefore, from our point of view, there is no strong motivation to support P-CSI-RS in addition to P-TRS for idle/inactive UEs.
[bookmark: _Hlk67406841]Proposal 2. Not support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.

SCS
Two alternatives were made in last RAN1 meeting about SCS of TRS/CSI-RS, which alt 1 is the same as initial BWP and alt 2 is a configurable parameter. In current NR design, all DL signals and channels, except for SSB, have the same SCS with initial BWP or DL active BWP. From this perspective, we think the SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs should also be the same as initial BWP as well. In addition, the typical SCS combination configuration of SSB and initial BWP for FR1 is {30kHz, 30kHz} in realistic NR network deployment, there is also no motivation to support another SCS configuration for TRS/CSI-RS occasion(s) for idle/inactive UEs.
[bookmark: _Hlk67407283]Proposal 3. The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as initial BWP.

frequency location
The TRS/CSI-RS occasion(s) for idle/inactive UEs are shared from the TRS/CSI-RS(s) configured for RRC_CONNECTED UEs, but the UE-specific BWP may not be the same as initial BWP, we think the configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs should not be restricted by initial BWP as well to give gNB more configuration flexibility and try best to assist UE save power. That is the frequency location and bandwidth of TRS/CSI-RS configured for RRC_CONNECTED UEs can be larger than initial DL BWP or partially overlap with initial BWP, but RRC_IDLE/INACTIVE UEs can only receive the partial TRS/CSI-RS(s) within the initial DL BWP.
[bookmark: _Hlk67407394][bookmark: _Hlk67407482][bookmark: _Hlk67407415]Proposal 4. The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP.

QCL information
The last issue to be discussed is the QL information of TRS/CSI-RS occasion(s). As the WID and above discussion, the TRS/CSI-RS occasion(s) are shared from TRS/CSI-RS configured for RRC_CONNECTED UEs, it is straight ward to derive the QCL information the same as the QCL information configured in RRC dedicated signalling for RRC_CONNECTED UEs. In comparison, the alt 2 is implicit way to define the association between TRS/CSI-RS occasion(s) and SSB, considering multiple TRS(s) can be configured to RRC_IDLE/IANCTIVE UEs, but the QCL configurations for multiple TRS(s) are different, it is difficult to find a unified way to define the implicit QCL associations of multiple TRS(s).
Proposal 5. The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is derived from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS.
4. Conclusions
In this contribution, availability information signalling and TRS/CSI-RS configuration details are discussed, and the following proposals are made.
Proposal 1. PEI can carry the availability information of TRS/CSI-RS, which indicate UE whether the TRS/CSI-RS is available or not before the associated PO. 
Proposal 2. Not support periodic CSI-RS in addition to periodic TRS for TRS/CSI-RS occasion(s) for idle/inactive UEs.
Proposal 3. The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is the same as initial BWP.
Proposal 4. The configuration of the frequency location of TRS/CSI-RS occasion(s) for idle/inactive UEs is not restricted by initial BWP.
Proposal 5. The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is derived from higher layer configuration, e.g. qcl-InfoPeriodicCSI-RS.
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