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1 Introduction

In RAN1 #104 e-meeting, some agreements on TRS/CSI-RS configuration and indication for idle/inactive UEs are[1]:
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:

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:
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).
Agreements:
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

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

In this contribution, we analysis the remaining issues on TRS/CSI-RS configuration and indication for idle/inactive UEs, and our proposals are listed for discussion.
2 Discussion
2.1 Configuration
2.1.1 SCS of TRS/CSI-RS
There are two options agreed in RAN1 #104e, alt1 is the SCS of RS is same as initial BWP, alt2 is configurable parameter.

In NR, after initial access, the SCS of the data and TRS/CSI-RS is configured by the active BWP configuration, basically it should have the same SCS as configured when shared to the idle/inactive UE. However, the common configuration of the shared TRS/CSI-RS resource is likely to be in the system information from the RAN2 discussion status, somehow like a cell specific reference signal in the initial DL BWP. So different SCS may be configured by gNB from the flexibility point of view for initial DL BWP and active BWP in connected mode, thus configurable SCS might be supported. 
Proposal 1: The SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is configurable parameter, alt2 is preferred.
2.1.2 RS type
It is agreed that only periodic TRS/CSI-RS is supported for idle/inactive UEs, however, there was no consensus on whether only TRS is supported or not in last RAN1 meeting. Also, multiple RS resources can be configured for idle/inactive UEs for the flexibility of UE synchronization reference. However, if only TRS is agreed, since the configuration of TRS is more restrict than CSI-RS from timing and frequency resource point of view, thus multiple TRS resources in initial DL BWP configuration may limited data resources utilization especially after the RedCap is introduced.
Proposal 2: Support both TRS and CSI-RS for idle/inactive UEs in case of multiple RS resources can be considered.
2.1.3 RS availability indication 
It is agreed that in a cell where TRS/CSI-RS occasions are 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 UE based on explicit indication. 

In RAN2 discussion, there are proposals that the availibility indicaion should be included in the higher layer configurations, such as SIB or other RRC messages due to the unfrequenctly status change. Beyond that, we think in case of some more frequenctly RS changed situation, availablility indication explicitly by paging DCI can also be considered, TRS/CSI-RS is not a cell specific signal after all.  Compared with system information, DCI based indicadtion can be considered from the flexibility point of view if some beam specific RS is unavailble, although it could bring some delay from the network point of view. 
Proposal 3: DCI based TRS/CSI-RS availability indication can be supported.

2.2 Configuration of TRS/CSI-RS for idle/inactive UEs
From the network point of view, the configuration for idle UE in SIB is a preferable option, which is discussed in RAN2, than other RRC message to reduce the signaling load and better mobility support for cell reselection. Basically, we can reuse the minimum necessary configuration IE of TRS/CSI-RS in connected mode. 
Basically, since idle mode UE tracking SSB for QCL reference, the configuration for TRS/CSI-RS should include the QCL relation with SSB. Due to idle/inactive UE tracking SSB for synchronization before paging reception, a simple way is to configure each TRS/CSI-RS resource with each actual transmitted SSB, which is configured in SIB1. However, since TRS/CSI-RS is not agreed to be used for RRM measurement in previous meeting, so it is possible that there is no TRS/CSI-RS associated with some SSB if gNB would not configure TRS/CSI-RS in that beam no matter from flexibility or system resource point of view. So, the QCL relation should be configured at least in the higher layer signaling, for example in SIB for the whole picture, because the idle/inactive UE may chang beam association after moving to other location of the cell.  For the detail configuration aspect, qcl-InfoPeriodicCSI-RS is for connected UE and QCL ID is given by TCI-State which may not suitable for idle UE, so new parameter should be introduced for the QCL information configuration, such as association mapping with related SSB.
Proposal 4: QCL information of TRS/CSI-RS occasion(s) associated with related SSB for idle/inactive UEs should be configured by higher layer signaling
For the configuration parameter, beyond the agreed ones {powerControlOffsetSS, firstOFDMSymbolInTimeDomain, scramblingID, nrofRBs, startingRB}, we think if both period TRS/CSI-RS are agreed, trs-Info flag should be reused since it is used to indicate that the RS configurations share the same antenna port, otherwise this information is not needed. For the same reason, periodicityAndOffset, CSI-RS-ResourceMapping, frequencyDomainAllocation, etc. are also needed. 
If only periodical TRS is agreed, then QCL and SCS information as discussed above chapter need be introduced in addition to the basic configuration agreed in RAN1 last meeting. 
3 Conclusions

In this contribution, we propose the followings:
Proposal 1: The SCS of TRS/CSI-RS occasion(s) for idle/inactive UEs is configurable parameter, alt2 is preferred.
Proposal 2: Support both TRS and CSI-RS for idle/inactive UEs in case of multiple RS resources can be considered.

Proposal 3: DCI based TRS/CSI-RS availability indication can be supported.

Proposal 4: QCL information of TRS/CSI-RS occasion(s) associated with related SSB for idle/inactive UEs should be configured by higher layer signaling
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