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1. Introduction
[bookmark: _Hlk68096973][bookmark: Proposal_Beacon]By RAN2#115e report as in [1], the following agreements on TRS/CSI-RS occasion(s) configuration were made as in [1]:
	· 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.



In this contribution, we mainly provide some analysis on the dedicated signalling to provide the TRS/CSI-RS configuration for Idle/inactive mode UE and configuration overhead reduction.
2. Discussion
Signalling for configuration of TRS/CSI-RS occasion(s)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the disussion in [2], SIB has been considered as the baseline to configure TRS/CSI-RS occasion(s) for UE in Idle/inactive mode, the SIB needs to give the full information of the TRS/CSI-RS since some UE may move to this cell and keep in Idle/inactive mode. At the same time, some UE may move to Idle/inactive mode from the RRC connected mode in this cell. Considering that CSI-RS/TRS is shared by multiple UE, even a UE moves to idle/inactive mode, the CSI-RS/TRS information configured for this UE in connected mode may be still used by other connected UE. For these UE, it is feasible to use the TRS/CSI-RS informaion configured in connected mode. In some cases, only some parameters of available CSI-RS/TRS are different from the CSI-RS/TRS information configured for a UE in connected mode. Network can update the different parameters to configure CSI-RS/TRS information to these UE with less overhead.
[bookmark: OLE_LINK3]These UE can use CSI-RS/TRS configured by dedicated RRC message with the same parameters or with some modified parameters. A capability of using TRS/CSI-RS informaion configured in connected mode can be enabled by higher layer. Then the TRS /CSI-RS configured in connected mode to this UE can be used in idle/inactive mode. Or the available resource ID and modified parameters can be indicated to these UE, for example, by RRC releasse message. The configuration only contains valid resource ID and possibly a few modified parameters. Compared with SIB-based configuration, the overhead is small and there may be no overhead restriction. Furthermore, dedicated RRC message can configure the UE with suitable specific TRS near the PO of the UE. However, these TRS might not be available all the time. We can configure a valid time, after which the UE can decode SIB for TRS configuration.
Proposal 1: Dedicated RRC message or RRC release message could be additionally used to configure the TRS/CSI-RS information, which could be applied by UE when UE moves to Idle/inactive mode from the connected mode.
Proposal 2: The CSI-RS/TRS configured by dedicated RRC can be used for idle/inactive mode UEs with the same parameters or with some modified parameters.
For the UE using the CSI-RS/TRS configured in connected mode, the TRS/CSI-RS may be updated for a period because of the varied channel quality and the wireless enviroment. For the CSI-RS/TRS configured via SIB, RAN1 has introduced availability indication. However, UE can’t assume the TRS/CSI-RS is always available after receiving the availability indication. So it is better to include a time information on the TRS/CSI-RS availability. For example, UE in connected mode will recevie a time information on the TRS/CSI-RS availability, UE will update the TRS/CSI-RS by the dedicated RRC message or the SIB informatin if the timer is expired. Before receiving the update, UE can fallback to legacy operation that using SSB for T/F tracking and AGC.
Proposal 3: The time information on the TRS/CSI-RS availability needs to be configured for the UE.
Configuration overhead reduction
RAN1 has agreed a list of the parameters and the structure for configuring the TRS/CSI-RS information as quoted below.
Agreement
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include a list of one or more TRS resource sets, where:
·        a TRS resource set can be configured to include
o   a set of TRS resources up to two consecutive slots,
§  Note: a TRS resource is same as Rel-15/16, i.e. a CSI-RS in a symbol.
o   at least common configuration parameters:
§  a QCL reference
§  firstOFDMSymbolInTimeDomain,
§  ‘frequencyDomainAllocation for row1’, ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicityAndOffset’
§  FFS
·        scramblingID,
·        a TRS resource set ID, number of slots {1, 2} or number of symbols {2, 4} if supported
·        Note: the ‘TRS resource set’ configuration is not (necessarily) identical to ‘NZP-CSI-RS-ResourceSet’ configuration for TRS in R15/16.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Some parameters are common for a set of RS resources in a TRS resource set, but the size of the configuration of a TRS rsource set is still large. A TRS resource set is associated with a QCL reference. Considering that there can be up to 64 beams for FR2, 64 TRS resource sets may be configured. Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs might exceed the maximum TBS of a SIB. So we think it is necessary to further reduce the signalling overhead for the TRS/CSI-RS configuration for idle/inactive UEs. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]gNB can configure a TRS resource by updating a subset of parameters of a reference TRS resource configuration, where the reference TRS resource configuration consists of full configuration parameters (resource-specific parameters), as shown in Figure 1. For example, a TRS resource 1 is a reference TRS resource with full configuration information, and a TRS resource 3 is configured with a subset of parameters (e.g. scrambling ID). The remaining parameters that are not explicitly configured for the TRS resource 3 are determined based on the reference TRS resource configuration.


[bookmark: _Ref83833484]Figure 1 TRS resource configuration based on a reference TRS resource configuration
Proposal 4: Support following method to reduce the TRS configuration signalling overhead:
A reference TRS resource has full configuration information. For other TRS resources, a subset of parameters is updated from the full configuration information of the reference TRS resource.
3. Conclusion
In this contribution, the issues on the dedicated signalling to provide the TRS/CSI-RS configuration for Idle/inactive mode UE and configuration overhead reduction are discussed, we have the following proposals:
Proposal 1: Dedicated RRC message or RRC release message could be used to configure the TRS/CSI-RS informaion, which could be applied by UE when UE moves to Idle/inactive mode from the connected mode.
Proposal 2: The CSI-RS/TRS configured by dedicated RRC can be used for idle/inactive mode UEs with the same parameters or with some modified parameters.
Proposal 3: The time information on the TRS/CSI-RS availability needs to be configured for the UE.
Proposal 4: Support following method to reduce the TRS configuration signalling overhead:
A reference TRS resource has full configuration information. For other TRS resources, a subset of parameters is updated from the full configuration information of the reference TRS resource.
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