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Introduction
In this contribution the progress in RAN1 on TRS exposure and potential RAN2 impact is discussed.
[bookmark: _Toc242573354]Background
RAN2#111-e
TRS exposure was not discussed [1-2].
RAN1#102-e
 [102-e-NR-UE_pow_sav_enh-02] Email discussiona/approval – Taehyoung (Samsung)

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

Observation:
It is up to gNB implementation whether or not to transmit a TRS/CSI-RS to idle/inactive UEs even when the TRS/CSI-RS is not needed by connected UEs (e.g., when there is a connected mode UE in a cell but the UE is no longer using the TRS/CSI-RS, or when there is no longer connected mode UE in a cell, etc.)

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.
Discussion
General considerations
The RAN1 status can be summarized as:
· Potential TRS occasions are shared, other RS FFS
· TRS may or may not be transmitted and always on is not required
· Blind detection and TRS availability signalling FFS 
· TRS info is signalled in SIB, release, etc or pre-configuration is FFS
RAN2 should wait for RAN1 agreements concerning:
· Evaluation of the potential power saving gains when TRS/CSI-RS occasions are exposed
· Whether TRS and/or CSI-RS should be exposed
· What TRS/CSI-RS information needs to be exposed
· Feasibility and limitations of blind detection:
· Problems or options to detect presence/absence of TRS/CSI-RS taking into account that basic TRS/CSI-RS configuration information is available, i.e. what to look for.
But RAN2 should evaluate the potential signalling impact:
Proposal 1: RAN2 to discuss the signalling aspects of RS exposure to UEs in Idle and Inactive, if needed
The UE in Idle and Inactive monitors the initial BWP to monitor Paging and System Information (SI, ETWS/CMAS): 
Proposal 2: The NW is not required to configure additional RS on the initial BWP
The NW may turn TRS off as soon as there is no more UE in connected mode requiring it, and the TRS could therefore be frequently switched on and off when the last UE leaves and the first UE enters the cell:
Observation 1: The NW can enable and disable RS transmission only considering CONNECTED UEs.
In case TRS availability needs to be signalled frequently there could be a large impact on signalling: 
Observation 2: RAN2 to wait for RAN1 agreements on RS availability signalling and UE requirement for blind detection.
RAN1 will discuss what TRS info would need to signalled to the UE or if this can be pre-configured in the UE:
Observation 3: TRS info in SI adds to the broadcast load and a new SIB adds to the SIB scheduling complexity. 
Observation 4: There is only need for TRS info signalling in RRCRelease message if the TRS information is specific for a UE, and not common for all UEs in the cell. 
Observation 5: Availability signalling should not impact legacy UE (e.g. SI change indication in Paging).
The complexity of the TRS exposure solution should be in accordance with the expected overall UE power saving gains: 
Proposal 3: The complexity of the TRS exposure solution should be in accordance with the expected overall UE power saving gains.
Further considerations on signalling aspects
System Information
Providing the TRS info in system information is the typical way information is provided for UE in Idle/Inactive mode. 
There is no strong latency requirement for UE to obtain TRS info, i.e. TRS info should not be included in MIB nor SIB1:
Proposal 4: In case TRS info is provided in system information the TRS info is not provided in MIB nor SIB1. 
The amount of TRS information to expose is expected to be limited, i.e. a new SIB type may not be motivated or needed. In case TRS info is provided in system information the use of SIB2 can be considered further.
Paging
Paging is not a suitable means to provide the TRS info, because only a limited amount of information can be signalled in the Paging message, and Paging would need to be broadcasted continuously to reach all UEs entering the cell or UEs that are switched on: 
Proposal 5: TRS info is not signalled in Paging DCCH.
Dedicated signalling
Dedicated signalling, e.g. RRCRelease message, could be used to configure TRS info for the UE in Idle/Inactive mode. However change in TRS availability and/or configuration is not supported via dedicated signalling: 
Observation 6: Dedicated signalling (e.g. RRCRelease) does not enable to signal change in TRS availability and/or configuration change once the UE has moved to Idle/Inactive mode.
Summary
RAN2 is invited to discuss TRS exposure to UEs in idle/inactive:
[bookmark: _Toc242573361]Proposal 1: RAN2 to discuss the signalling aspects of RS exposure to UEs in Idle and Inactive, if needed
[bookmark: _GoBack]Proposal 2: The NW is not required to configure additional RS on the initial BWP
Observation 1: The NW can enable and disable RS transmission only considering CONNECTED UEs.
Observation 2: RAN2 to wait for RAN1 agreements on RS availability signalling and UE requirement for blind detection.
Observation 3: TRS info in SI adds to the broadcast load and a new SIB adds to the SIB scheduling complexity. 
Observation 4: There is only need for TRS info signalling in RRCRelease message if the TRS information is specific for a UE, and not common for all UEs in the cell. 
Observation 5: Availability signalling should not impact legacy UE (e.g. SI change indication in Paging).
Proposal 3: The complexity of the TRS exposure solution should be in accordance with the expected overall UE power saving gains.
Proposal 4: In case TRS info is provided in system information the TRS info is not provided in MIB nor SIB1. 
Proposal 5: TRS info is not signalled in Paging DCCH.
Observation 6: Dedicated signalling (e.g. RRCRelease) does not enable to signal change in TRS availability and/or configuration change once the UE has moved to Idle/Inactive mode.
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