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Introduction
In this contribution signalling aspects of the configuration of TRS/CSI-RS occasions for UEs in idle and inactive mode are discussed.
[bookmark: _Toc242573354]Background
RAN2#112-e
TRS/CSI-RS exposure was not discussed during RAN2#112-3 [1].
RAN1#103-e
RAN1 discussed TRS/CSI-RS exposure during RAN1#103-e [2], and reached further agreements. RAN1 informs RAN2 about the agreements in LS [3], and asks RAN2 to look into the signalling method for the configuration of TRS/CSI-RS occasions for UEs in idle/inactive. 
Discussion
RAN1 agreements and question
In the LS RAN1 asks RAN2 to look into the signalling method for the configuration of TRS/CSI-RS occasion(s) for UEs in idle/inactive :
Agreements:
· 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
For the additional information, RAN1 would like to inform RAN2 the following related agreements made in RAN1#102-e:
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:
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.

RAN1 would like to inform RAN2 that based on agreements in RAN1#102-e and RAN1#103-e, RAN1 is still discussing the availability of the potential TRS/CSI-RS occasion(s) after the TRS/CSI-RS occasion(s) are configured by SIB. 

TRS/CSI-RS configuration info
It is expected that RAN1 will discuss and agree on the content of the configuration of TRS/CSI-RS occasions. RAN1 typically provides this information in the RRC parameter list: 
Proposal 1: RAN2 to wait for RAN1 to provide the TRS/CSI-RS configuration info.
SIB for TRS/CSI-RS configuration
TRS/CSI-RS configuration info will specify where to find the TRS/CSI-RS occasions (e.g. BWP, slot periodicity and offset, band info) and how the reference signal is configured. The information size is expected to be more than a few bits, also because there may be a different configuration for each beam. Due to the expected information size, and the fact that this information does not need to be quickly available in the UE, the information should not be included in SIB1:
Proposal 2: SIB1 is not used for the configuration of TRS/CSI-RS occasions. 
There will be a need to configure the PEI as well, and there may be a need to broadcast information for other UE power saving features (e.g. RedCap). This type of information does not functionally fit in existing SIBs. Therefore it is proposed to introduce a new SIB for UE power saving information: 
Proposal 3: Introduce a new SIB for UE Power Saving (UPS) information to convey TRS/CSI-RS configuration.
On-demand SIB
On-demand system information enables the network to optionally not broadcast a SIB and save system resources, but still provide the SIB service of by enabling the UE to request the SIB when needed. On-demand system information may be a suitable choice for the power saving SIB, because the UE power savings features are expected to be optional and not supported by all UEs:
Proposal 4: The UPS SIB can be configured on demand for UEs in idle and inactive.
Area specific SIB
The TRS/CSI-RS configuration may be configured differently per beam, and neighbouring cells may have different beam configurations. It is therefore not clear if it is useful to have the UPS SIB area specific:  
Proposal 5: RAN2 to discuss if the UPS SIB can be configured area specific.
SIB modification
The connected mode TRS/CSI-RS configuration is exposed to the UEs in idle/inactive, and when there is no UE in connected mode the network is likely not to transmit nor is required to transmit TRS/CSI-RS. This understanding is reflected in the agreed RAN1 notes below:
-  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
-  FFS: Whether UE blind detection is required or not.
RAN1 will discuss further if and how TRS/CSI-RS availability (indicating that the TRS/CSI-RS is transmitted) is indicated: 
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.
RAN2 should therefore not discuss TRS/CSI-RS availability signalling (implicit or explicit): 
Proposal 6: TRS/CSI-RS availability signalling is left to RAN1. 
The TRS/CSI-RS configuration and not about the TRS/CSI-RS availability. When the TRS/CSI-RS configuration is present in the UPS SIB, this does not indicate that the TRS/CSI-RS is available, i.e. transmitted. RAN1 indicated to study the need for explicit (e.g. in PEI) or implicit (coupling with paging) signalling of the TRS/CSI-RS configuration availability, i.e. signalling that TRS/CSI-RS is actually transmitted. 
Observation 1: In case presence of TRS/CSI-RS configuration in SIB would indicate that TRS/CSI-RS is transmitted, then this may have strong impact on paging for SI change or prohibit the network from signalling TRS/CSI-RS availability. 
SIB content and scheduling may change and SIB update is signalled to the UE via the SIB modification procedure. The TRS/CSI-RS configuration is not assumed to change often and signalling due to TRS/CSI-RS configuration is expected to be low:  
Proposal 7: When the TRS/CSI-RS configuration (not availability) changes this is indicated via the normal SI modification procedure. 
There does not seem to be a motivation that the UE should acquire UPS SIB change as quickly as possible:
Proposal 8: The UPS SIB is updated in the modification period that follows the modification period where the UE is notified about SI modification.
Dedicated signalling
[bookmark: _GoBack]The TRS/CSI-RS configuration is common information, i.e. the same for all UEs in the cell. There is does not seem to be a motivation for a UE specific TRS/CSI-RS configuration. But RAN2 can evaluate more if there are use cases where dedicated signalling for the TRS/CSI-RS exposure is needed: 
Proposal 9: RAN2 to discuss if there are uses cases that require dedicated signalling for TRS/CSI-RS exposure.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss TRS/CSI-RS exposure: 
Proposal 1: RAN2 to wait for RAN1 to provide the TRS/CSI-RS configuration info.
Proposal 2: SIB1 is not used for the configuration of TRS/CSI-RS occasions. 
Proposal 3: Introduce a new SIB for UE Power Saving (UPS) information to convey TRS/CSI-RS configuration.
Proposal 4: The UPS SIB can be configured on demand for UEs in idle and inactive.
Proposal 5: RAN2 to discuss if the UPS SIB can be configured area specific.
Observation 1: In case presence of TRS/CSI-RS configuration in SIB would indicate that TRS/CSI-RS is transmitted, then this may have strong impact on paging for SI change or prohibit the network from signalling TRS/CSI-RS availability. 
Proposal 6: TRS/CSI-RS availability signalling is left to RAN1. 
Proposal 7: When the TRS/CSI-RS configuration (not availability) changes this is indicated via the normal SI modification procedure. 
Proposal 8: The UPS SIB is updated in the modification period that follows the modification period where the UE is notified about SI modification.
Proposal 9: RAN2 to discuss if there are uses cases that require dedicated signalling for TRS/CSI-RS exposure.
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