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Introduction
In this contribution provision of the configured TRS resources for connected mode UEs to UEs in idle and inactive mode is discussed further. 
[bookmark: _Toc242573354]Background
RAN2#113-e
RAN2 discussed how to convey the connected mode TRS/CSI-RS configuration to the UE in idle/inactive in offline #041 during RAN2#113-e [1]. RAN2 excludes SIB1 but keeps existing or new SIB FFS. Other methods (e.g. dedicated signalling) are not excluded (yet). RAN2 reached the following agreements:
[041] On signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):
SIB signalling is the baseline;
Other dedicated high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) can be additionally considered with justification. It is assumed they do not work alone.
[041] RAN2 will down select from the following options on SIB signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):
Option 2: Existing SIB, other than SIB1;
Option 3: New SIB type, e.g. SIB-x;
RAN1#104/5-e
RAN1 reached the following agreements for TRS/CSI-RS exposure to idle/inactive mode:
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:
· 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)
Update on 1/31:
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.
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.
Agreement:
Confirm the following working assumption:
Support at least L1 based signaling for the availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs.
· FFS details, including paging DCI and/or PEI for L1 based signaling
· FFS SIB-based signaling/configuration
· Note: It is RAN1 understanding that existing SI update procedure is used for SIB based signalling
 
Agreement:
For the information provided by a physical layer availability indication of TRS/CSI-RS at the configured occasion(s) to the idle/inactive UEs, support availability/unavailability information for configured RS resources using a bitmap or codepoint
· e.g. using bitmap, where each bit is associated with at least one resource/configuration or a set/group of resources
· e.g. a codepoint to indicate a state of availability/unavailability for all or some of configured RS resources 
· FFS maximum number of configured RS resources per physical layer availability indication to support.
· FFS whether availability/unavailability information is for all or some of configured RS resources
 
Agreement:
Support applicable values for the following configuration parameters as below.
· powerControlOffsetSS: {-3, 0, 3, 6}dB
· scramblingID: 0 to 1023
· firstOFDMSymbolInTimeDomain: 0 to 9 
· firstOFDMSymbolInTimeDomain indicates first symbol in a slot, a second symbol in the same slot can be derived implicitly with symbol index as firstOFDMSymbolInTimeDomain+4
· startingRB: 0 to 274
· nrofRBs: 24 to 276
  
Agreement:
The QCL information of TRS/CSI-RS occasion(s) for idle/inactive UEs is indicated as a SSB index in range of 0 to 63.
· FFS: how the QCL information can be configured, e.g. per RS resource set or per configuration
· FFS: QCL type, which is predetermined


Working assumption:
Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.
1. FFS whether and how to enable/disable L1 based availability indication configurable by SIB

Agreement:
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include:
· periodicityAndOffset {10, 20, 40, 80} ms
· frequencyDomainAllocation for row1 with applicable values from {0, 1, 2, 3} to indicate the offset of the first RE to RE#0 in a RB
· FFS Configuration index
· details, 
· E.g. Per resource or resource set or group of resource sets
· E.g. explicit or implicit indication based on QCL source 

Agreement:
Further study supporting SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs at least based on the presence/absence of the configuration of the TRS/CSI-RS occasion in SIB_X in case L1 based availability indication is not configured.
FFS whether and how SIB based signaling and L1 based signaling can be configured simultaneously
Discussion
TRS/CSI-RS configuration info
RAN1 has agreed on most of the TRS configuration parameters, but few parameters and value ranges are FSS, e.g., QCL info. It is assumed that RAN1 will provide the TRS configuration information in an RRC parameter list to RAN2 for implementation in 38.331. 
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 specifies 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, given by the set of agreed parameters already, but also because there may be a different configuration for each beam. Furthermore there is a need to configure the PEI, 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 2: Introduce a new SIB for UE Power Saving (UPS) information to convey TRS/CSI-RS configuration and other UE power saving info.
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 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 3: The UPS SIB can be configured on demand for UEs in idle and inactive mode.
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 4: RAN2 to discuss if the UPS SIB can be configured area specific.
TRS configuration change
The connected mode TRS configuration is assumed to change infrequent, if at all. The network is not assumed to change TRS configuration for a (new or existing) UE that often. Thus the paging load due to TRS configuration change is assumed to be (very) low: 
Proposal 5: When the TRS configuration (and not availability) changes this is indicated via the normal SI modification procedure.
NOTE: the connected mode TRS configuration can change at any point in time, but it may take some time for the UEs in idle/inactive mode to have received the change (e.g. up to a modification period). 
Dedicated signalling
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 6: 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 exposure: 
Proposal 1: RAN2 to wait for RAN1 to provide the TRS/CSI-RS configuration info.
Proposal 2: Introduce a new SIB for UE Power Saving (UPS) information to convey TRS/CSI-RS configuration and other UE power saving info.
Proposal 3: The UPS SIB can be configured on demand for UEs in idle and inactive mode.
Proposal 4: RAN2 to discuss if the UPS SIB can be configured area specific.
Proposal 5: When the TRS configuration (and not availability) changes this is indicated via the normal SI modification procedure.
Proposal 6: RAN2 to discuss if there are uses cases that require dedicated signalling for TRS/CSI-RS exposure.
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