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Introduction
The WI RP-193239 [1] aims to provide TRS/CSI-RS occasion(s) to UEs in idle/inactive-mode to enable fast and accurate time-frequency tracking and AGC convergence. The following agreements have been reached in the last meeting.
Agreements:
· New types/patterns of TRS/CSI-RS are not introduced specifically for idle/inactive mode UE.
Agreements:
The TRS/CSI-RS occasion(s) that may be for connected mode UEs can be shared to idle/inactive mode UEs. 
· Note: It is understood that gNB can potentially share the occasions to idle/inactive (which would just mean it up to NW whether to share or not share).
· Note: It is understood that TRS/CSI-RS in the TRS/CSI-RS occasion(s) may or may not be transmitted.
· Note: Always-on TRS/CSI-RS transmission by gNodeB is not required
· At least TRS/CSI-RS occasion(s) corresponding to periodic TRS is supported
· FFS for other RS types
· FFS: Whether UE blind detection is required or not.
Agreements:
Idle/inactive UE may use the TRS/CSI-RS occasion(s) that are shared to it for functionalities such as: 
· AGC, time/frequency tracking
· FFS: RRM measurement for serving cell, RRM measurement for neighbor cell, paging reception indication
Agreements:
The configuration of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s) is provided by higher layer signalling
· FFS higher layer signalling candidates (e.g., SIB, dedicated RRC, RRC release message, etc.)
· FFS for other signalling candidates (e.g., pre-configuration, etc.)
· FFS for detailed configuration parameters (e.g., whether and how to reduce the signalling overhead for configuration, etc.)
Agreements:
Further study whether and how to inform the availability of TRS/CSI-RS to idle/inactive mode UE (implicitly or explicitly).
· Note: Availability corresponds to the information for whether TRS/CSI-RS is actually transmitted or not.
Agreements: [RAN1#103-e]
· Functionality of RRM measurement for neighbour cell is not supported for TRS/CSI-RS for idle/inactive UE(s).
Agreements: [RAN1#103-e]
· SIB signalling provides the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s).
· Up to RAN2 to decide which SIB is to be used.
· Whether or not to additionally support other high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) is up to RAN2
Agreements: [RAN1#103-e]
· Aperiodic TRS and semi-persistent/aperiodic CSI-RS are not used as TRS/CSI-RS occasion(s) for idle/inactive UEs.
Agreements: [RAN1#103-e]
· Target sending an LS to RAN2 and RAN4 to ask whether it is feasible to allow a UE to use the potential TRS/CSI-RS occasion to enhance the SSB based IDLE/Inactive mode evaluations of the serving cell. (to also include agreements from last meeting)
Agreements: [RAN1#103-e]
· Discuss further based on the following alternatives and down-select at RAN1#104-e:
· Alt 1: The availability of TRS/CSI-RS at the configured occasion(s) is NOT informed to the UE.
· Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE.
· The condition can be, e.g., existence of paging.
· Alt 4. Combination of the above alternatives.
· FFS for details
· FFS for UE behavior when the availability is not informed.
· Other techniques are not precluded.
· Companies encourage to provide sufficient information for the proposal, e.g.,
· how to achieve power saving gain
· how to minimize impact on NW
· how to minimize extra UE implementation complexity
· feasibility check on sharing the TRS/CSI-RS between connected UEs and idle/inactive UEs
· Proposals should be consistent with the WID objective.
Discussion
It is our understanding that the UE needs to be aware of available TRS occasions to adjust its paging reception procedure to optimize power consumption. If the UE cannot make any assumptions on the transmission of TRS, it always needs to wake up early enough to ensure accurate time frequency tracking based solely on SSB(s). In case the UE (blindly) detects TRS after wakeup, it may go back to (light) sleep before the paging reception because loop convergence is already achieved. However, potential power saving gains will have been wasted since the UE could have remained longer in deep sleep if it knew about the presence of TRS.
Proposal 1: The UE is informed (implicitly or explicitly) about the presence of TRS.
Concerning the four alternatives agreed in the last meeting, we support Alt. 2, 3 and 4. 
Alt 2: The availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE
From a network point of view, it is desirable that the same TRS transmissions are used for both connected and idle/inactive UEs to keep the overhead of TRS transmissions only for idle/inactive limited. Therefore, a dynamic signaling via a paging indication (PI) or the paging DCI is appropriate. 
Proposal 2: Presence of TRS in idle/inactive is indicated via PI or P-DCI.
Depending on the number of available bits for TRS indication, a subset of TRS occasions can be signaled allowing the network to select only TRS occasions that will already be transmitted for connected UEs and hence avoiding unnecessary transmission of additional TRS only for idle/inactive UEs.
Alt 3. The conditional availability of TRS/CSI-RS at the configured occasion(s) is informed to the UE

An implicit signaling has the advantage of low overhead. It can be based on the presence or absence of the PI, e.g. if the PI itself a sequence and hence does not provide the necessary payload for detailed TRS signaling. Presence of the PI may indicate that a pre-configured set of TRS occasions is available and absence of the PI means no paging and thus no TRS. That means that TRS are always available upon paging unless no TRS occasions are configured for idle/inactive by higher layers. 
To allow for paging with and without TRS, different time-frequency locations can indicate if TRS are present between the PI and the PO. For instance, an early transmission of the PI indicates that no TRS are present and a later transmission (closer to the PO) indicates that TRS are present. This approach requires the UE to wake up and check for the PI at most two times before the PO but it provides a way to reduce the TRS overhead in the network.
[bookmark: _GoBack]Proposal 3: RS-based PI indicates presence or absence of TRS via its location in time and/or frequency. 

Conclusion
In this contribution the following proposals and observations have been made:
Proposal 1: The UE is informed (implicitly or explicitly) about the presence of TRS.
Proposal 2: Presence of TRS in idle/inactive is indicated via PI or P-DCI.
Proposal 3: RS-based PI indicates presence or absence of TRS via its location in time and/or frequency.
References
[1] RP-193239, “New WI: UE Power Saving Enhancements”
