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Introduction
The following topics related to TRS occasions for idle/inactive UEs are discussed in this contribution: 
· Dedicated signalling
· On demand SIB
· Area specific SIB
· TRS availability
· SIB size
· TRS usage and capability signalling
[bookmark: _Toc242573354]Background
RAN2#115-e
TRS exposure was discussed during offline #044 [1] during RAN2#115-e and the following agreements were reached:
The TRS/CSI-RS configuration is provided in a new SIB.
RAN2 assumes that TRS/CSI-RS configurations are broadcasted. Potential addition of dedicated signalling can be discussed in a later meeting based on company contributions.
The legacy SI update procedure is used for changing TRS/CSI-RS configurations.
Postpone the topic about TRS/CSI-RS availability until a later meeting when RAN1 also has progressed.
On demand SI should be possible for the SIB with TRS/CSI-RS information.
Postpone the discussion on segmentation of the new SIB until RAN1 has sent the list of the parameters and a potential structure.
Postpone the discussion on splitting the TRS/CSI-RS information to a common and RS-specific part until RAN1 has sent the list of the parameters and a potential structure.
RAN1: TRS/CSI-RS availability 

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:
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
Conclusion
No consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.

RAN1: Summary of RRC parameters for TRS/CSI-RS info 
	Parameter name in the spec
	Description
	Value range

	powerControlOffsetSS
	Power offset (dB) of NZP CSI-RS RE to SSS RE
	{-3, 0, 3, 6}

	scramblingID
	Scrambling ID of TRS with length of 10 bits.
	0 to 1023

	firstOFDMSymbolInTimeDomain
	The index of the first OFDM symbol in the PRB used for TRS in a slot
	0 to 9 

	startingRB
	PRB index where corresponding TRS resource starts in relation to common resource block #0 (CRB#0) on the common resource block grid. 
	0 to 274

	nrofRBs
	Number of PRBs across which corresponding TRS resource spans
	24 to 276

	ssb-Index 
	Index of reference SSB with which quasi-collocation information is provided as specified in TS 38.214 subclause 5.1.5.
	0 to 63

	periodicityAndOffset
	Periodicity and slot offset (slot) for periodicTRS, with values from IE 'CSI-ResourcePeriodicityAndOffset'
	{slots10, slots20, slots40, slots80, [slots160], [slots320], [slots640]}

	frequencyDomainAllocation
	For row1 to indicate the offset of the first RE to RE#0 in a RB
	{0, 1, 2, 3}



Discussion
Dedicated signalling
The UE should select which TRS configuration to use, instead of the network trying to figure out what is the best for the UE to use. Based on downlink measurements the UE can make a good decision which configuration to use, and this selection can be left to UE implementation:
Proposal 1: Which TRS configuration indicated in the new SIB to use is left to UE implementation.
The TRS configuration is cell specific, i.e. the same for all UEs in the cell. We did not identify use cases where dedicated signalling for the TRS/CSI-RS exposure is needed. It would also require some complexity in the network to construct a UE specific TRS configuration in e.g. RRCRelease message: 
Proposal 2: Dedicated signalling to provision TRS occasions to idle/inactive UEs is not supported in Rel-17.
On demand SIB
It is not obvious when to stop broadcasting the new SIB, i.e. the UE that requested the SIB may have moved out of the cell, while other UEs moved into the cell which are using the feature. There is the possibility to switch the SIB off after some time, and check if a UE reacts to this by requesting the SIB to be turned on again, or the SIB is switched off during off-peak hours to minimize the possible impact on UEs:
Proposal 3: Stop broadcasting the new (on-demand) SIB is left to NW implementation.
Area specific SIB
The TRS configuration can be configured differently per beam, or only for certain beams, and neighbouring cells may have different beam configurations, i.e. the usefulness of area specific new SIB may be limited. But there can also be deployments where there is commonality of the TRS configurations in neighbour cells. And especially when the SIB is large it may be advantageous for the UE to avoid re-acquisition when possible:   
Proposal 4: The new SIB can be configured area specific.
There is no specification impact for proposal 4. 
TRS availability
At the time of writing RAN1 agreed on L1 availability signalling via Paging PDCCH and signalling via PEI is TBD. The L1 availability signalling may include a bitmap referring to the available resources/resource sets and validity timer(s) configured by higher layers. RAN1 did not reach consensus for availability signalling via SIB (which should be checked with RAN2 anyways). RAN1 agreed that if TRS configuration is present in SIB, then L1 availability signalling is enabled.
But L1 availability signalling via Paging PDCCH has disadvantages:
Observation 1: L1 availability signalling either leads to:
· Increased Paging PDCCH transmission to keep UEs updated on TRS availability, or
· UE is not informed about possible available TRS occasions when availability is only piggy-backed on existing paging, or
· Network is required to maintain connected mode TRS transmissions because they were promised to idle/inactive UEs
In our view exposure of the connected mode TRS configuration is not feasible when the connected mode TRS configuration is UE specific and/or beam specific, in other words when the connected mode TRS configurations are plentiful and continuously changing. In such use case it will be difficult to keep the UEs updated correctly. Furthermore when the TRS configurations are beam specific and only are provided for a limited set of beams, then the UE may not be in the beam coverage of the available TRS's. However when the TRS configurations are not UE/beam specific, i.e. there are a few and they do not change constantly, then it is feasible to indicate the availability to the UEs in idle/inactive: 
Observation 2: (L1) availability signalling has its limitations when the number of TRS configurations are plentiful and constantly changing. 
The L1 availability signalling via Paging PDCCH has similarities with the SIB based signalling where SI-change is signalled via Paging PDCCH (short message) as well. With the SIB based approach there is the risk that frequent changes lead to increased SI-change via paging. The L1 availability signalling does not impact legacy UEs, but for SI-change it would have been possible to introduce a new indication in short message to avoid impact on legacy UEs as well. 
RAN2 agreed that TRS configuration change is signalled via normal SI-change procedure, with the assumption that TRS configuration does not happen often. In case the TRS availability also does not change often, then TRS availability could also be feasible via SIB presence (and any change is indicated via SI-change):
Proposal 5: Network can configure in SIB whether L1 signalling or SIB presence is used to indicate TRS availability. 
It should be possible to provision the TRS without new L1 signalling, especially when the TRS configurations are not expected to change often (if at all). To control and limit the SI-change signalling when the TRS availability changes, the network should be allowed to only expose the TRS configurations that are seldom changed:
Proposal 6: The network is not required to expose every connected mode configuration all the time. 
A connected mode TRS configuration may be removed via RRCReconfiguration or RRCRelease message. There is a delay with which UEs in idle/inactive mode would be informed about the absence of the TRS configuration due to paging delay, SIB1 acquisition delay, and new SIB acquisition delay. However this delay also exists when the TRS configuration changes, and RAN2 agreed to use normal SI change for that: 
Proposal 7: TRS configuration can be removed/added via normal SI change. 
SIB size
RAN1 will provide a (draft) RRC parameter list, including TRS configuration parameters, on October 22 (see email discussion [106bis-e-R17-RRC]). It seems that RAN1 wants RAN2 to discuss common/UE specific parameters for the TRS configuration, but RAN2 is not the suitable working group to do so. For reply LS from RAN1 see [4].
It is up to the network implementation which and how many TRS configurations to expose to the UEs in idle/inactive mode. Given that the TRS configuration can be beam specific (up to 64 resource sets) and UE specific, it is possible that the TRS configuration size exceeds the maximum SIB size. A draft RRC parameter list can be found here (draft). But the NW can limit the number of TRS configuration to provision in SIB, and thereby limit the SIB size: 
Proposal 8: RAN2 to discuss the need for TRS SIB segmentation based on RAN1 RRC parameter list.
TRS usage and capability signalling
RAN1 agreed two optional capabilities without capability signalling for the TRS feature:
· Support reading TRS configuration from SIB
· Support receiving L1 indication for TRS availability
This implies that the network does not know if UEs are using the (potentially large and segmented) SIB that is being broadcasted in all cells of the network/tracking area, or whether UEs use the L1 indications sent in Paging PDCCH. 
In case of optional features without capability signalling, i.e. there is no inter-operability issue when the UE does not configure/use the feature, the network may waste resources (e.g. large SIBs and L1 availability indication) without benefits.
Introduction of explicit capability signalling does not completely resolve this issue, i.e. the UE may support the feature, but no use it, or only use under certain conditions: 
Proposal 9: RAN2 to discuss UE reporting about TRS usage to avoid wasting network resources
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss provisioning of TRS occasions to idle/inactive UEs: 
Observation 1: L1 availability signalling either leads to:
· Increased Paging PDCCH transmission to keep UEs updated on TRS availability, or
· UE is not informed about possible available TRS occasions when availability is only piggy-backed on existing paging, or
· Network is required to maintain connected mode TRS transmissions because they were promised to idle/inactive UEs
Observation 2: (L1) availability signalling has its limitations when the number of TRS configurations are plentiful and constantly changing. 

Proposal 1: Which TRS configuration indicated in the new SIB to use is left to UE implementation.
Proposal 2: Dedicated signalling to provision TRS occasions to idle/inactive UEs is not supported in Rel-17.
Proposal 3: Stop broadcasting the new (on-demand) SIB is left to NW implementation.
Proposal 4: The new SIB can be configured area specific.
Proposal 5: Network can configure in SIB whether L1 signalling or SIB presence is used to indicate TRS availability. 
Proposal 6: The network is not required to expose every possible connected mode configuration all the time. 
Proposal 7: TRS configuration can be removed/added via normal SI change. 
Proposal 8: RAN2 to discuss the need for TRS SIB segmentation based on RAN1 RRC parameter list.
Proposal 9: RAN2 to discuss UE reporting about TRS usage to avoid wasting network resources
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