3GPP TSG RAN WG1 #104b-e	                         		       R1-2103425
e-Meeting, April 12th – 20th, 2021

Agenda Item:	8.7.1.2
Source:	InterDigital, Inc. 
Title:	Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs
Document for:	Discussion
Introduction
In RAN1 #104-e, several agreements were made regarding TRS/CSI-RS occasion(s) for idle/inactive UEs [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:
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.

Decision: As per email posted on Feb 4th,
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

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 present our views on several remaining aspects of TRS/CSI-RS configuration and signaling of its availability. 
Discussion
TRS/CSI-RS assistance for idle mode UEs
The power saving gain of explicit signaling of TRS/CSI-RS availability can be analyzed using the possible scenarios illustrated in Figure 2‑1. If the UE is explicitly notified that the TRS/CSI-RS is available in the configured occasions, it can skip processing the multiple earlier SSBs and instead use the TRS/CSI-RS and fewer additional SSBs that are closer to the PO. This results in about 24% gain for low SNR UEs and about 15% gain for medium SNR UEs.



[bookmark: _Ref61767622]Figure 2‑1 Possible scenarios of TRS/CSI-RS occasions

Proposal 1: Explicit signaling is used to indicate to the UE the TRS/CSI-RS availability.

The signaling of the TRS/CSI-RS availability, and potentially the presence of an update on the TRS/CSI-RS configuration, can be achieved either by using the paging PDCCH or the paging indication channel. If the paging indication channel is used, the UE can acquire availability notification before the PO and adjust its processing accordingly. If the paging PDCCH is used however, the notification would impact the processing for the future POs. Since the design of the paging indication channel has not been finalized yet, it may be premature to make a decision at this point. 
Proposal 2: Paging PDCCH and paging indication channel are considered for explicit signaling of the availability of the TRS/CSI-RS occasions.
· Downselect between paging PDCCH or the paging indication channel after more progress is achieved in the design of the paging indication channel.

TRS/CSI-RS configuration
Since the TRS/CSI-RS is configured for connected mode UEs in their respective BWP, its frequency location can be different than the initial DL BWP used by idle mode UEs. However, idle mode UEs are not expected to receive the TRS/CSI-RS outside the initial DL BWP, therefore, there is no need to configure it beyond the initial BWP.
Proposal 3: The configuration of the frequency location of TRS/CSI-RS occasion(s) is within initial DL BWP.

The SCS of the TRS/CSI-RS configured for connected mode UEs can be different than the SCS of the initial DL BWP used by idle mode UEs. However, utilizing a signal with a different SCS would excessively complicate the receiver implementation and therefore is not desirable. The idle mode UEs can be restricted to use the TRS/CSI-RS only if the RS has the same SCS as the initial DL BWP.
Proposal 4: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as initial BWP.

CSI-RS provides enhanced flexibility compared to TRS, so it is beneficial to support periodic CSI-RS in addition to TRS, at the expense of some increase in the configuration overhead. Besides, the number of candidate signals available to idle mode UEs would increase if CSI-RS is also available. Furthermore, multiple RS resources can be configured to prevent frequent higher layer signaling. Regarding QCL relationship, we believe it would be straightforward to inform the UE with a higher layer configuration.
Proposal 5: Configuration of periodic CSI-RS is supported.
Proposal 6: Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs
Proposal 7: The QCL information of TRS/CSI-RS occasion(s) for idle/inactive is from higher layer configuration.

Summary
In this contribution, we have discussed TRS/CSI-RS configuration and signaling of its availability. Based on the discussion, the following proposals have been made:
Proposal 1: Explicit signaling is used to indicate to the UE the TRS/CSI-RS availability.
Proposal 2: Paging PDCCH and paging indication channel are considered for explicit signaling of the availability of the TRS/CSI-RS occasions.
· Downselect between paging PDCCH or the paging indication channel after more progress is achieved in the design of the paging indication channel.
· Proposal 3: The configuration of the frequency location of TRS/CSI-RS occasion(s) is within initial DL BWP.
Proposal 3: The configuration of the frequency location of TRS/CSI-RS occasion(s) is within initial DL BWP.
Proposal 4: The SCS configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs is same as initial BWP.
Proposal 5: Configuration of periodic CSI-RS is supported.
Proposal 6: Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs
Proposal 7: The QCL information of TRS/CSI-RS occasion(s) for idle/inactive is from higher layer configuration.
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