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1 Introduction
In this contribution, the issues of TRS/CSI-RS information for idle/inactive UEs will be identified and resolved.
2 Issue Identification and Resolving 
2.1 Issue #1: TRS Configuration

In RAN1 #106-bis-e agreement [1], the FFS of configuration of TRS resource set has not been determined yet. The remaining issues are:

· Whether to support the same scramblingID per TRS resource set

· Number of slot or number of symbol to be supported
	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.



The intention of TRS occasion(s) for idle/inactive mode UE is to reuse the TRS resource set configuration for connected-mode UEs. Following Rel-16 configuration rule, it is not necessary to limit the number of the resources or the scrambling ID in a resource set. Thus, we have the following proposals and text proposal for TS 38.214 [2].
Proposal 1: Scrambling ID in a TRS resource set can be different (same as Rel-16).

Proposal 2: In TRS resource set, the applicable value X for number of symbols per TRS resource can be 2 or 4.
Proposal 3: Adopt the following text proposal for TRS configuration in Section 5.1.6.1.1 of TS 38.214:
	<Unchanged parts are omitted>

A UE in RRC_IDLE or RRC_INACTIVE can receive a higher layer configuration of TRS occasions via a [TRS-ResourceSetConfig]. 
-
For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a [TRS-ResourceSet] consists of [four periodic NZP CSI-RS resources in two consecutive slots] with two periodic NZP CSI-RS resources in each slot. 

-
For frequency range 2 the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a [TRS-ResourceSet] consists of two periodic NZP CSI-RS resources in one slot or by a [TRS-ResourceSet] of [four periodic NZP CSI-RS resources in two consecutive slots] with two periodic NZP CSI-RS resources in each slot. 

Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter [TRS-ResourceSet] with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:

-
the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), is one of

-
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<Unchanged parts are omitted>


2.2 Issue #2: Application Delay of L1 Availability Indication
When TRS availability is indicated by PEI for the reception of PO in current paging cycle, there should reserve a proper delay for UE to warm up for TRS processing. Accordingly, short application delay can be introduced, as an guidance for network configuration that can assist UE to utilize the available TRS resource after indication.
Proposal 4: Application delay of TRS availability indication, [5] ms, is introduced.

Proposal 5: Adopt the following text proposal in Section 10.4B of TS 38.213: 
	<Unchanged parts are omitted>
The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of ‘1’ for the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from (SFN+PF_offset)modT=0 [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets, where T is provided by defaultPagingCycle.  The UE is not expected to receive the indicated TRS resources set within application delay of 5 ms after TRS availability indication.
<Unchanged parts are omitted>


2.3 Issue #3: Selection of L1 Availability Indication DCI Format
In RAN1 #106-bis-e agreement, there is no consensus to support SIB-based indication. Thus, if the TRS resource is configured in SIB, it is reasonable that the L1-based availability indication can be always enabled. It is suggested to confirm the following working assumption.
Proposal 6: Confirm the following working assumption:

	 Working Assumption

If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.


In Figure 1, there illustrates an issue where a validity duration setting for PEI-based indication is not useful to paging-DCI-based indication. It will be more reasonable for network to select one of DCI formats (format 2_7 or format 0_1) for efficient indication of TRS availability. Consequently, a RRC parameter AvalIndDCIFormat can be introduced to select which L1-based available indication is utilized.
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Figure 1: A validity duration may not apply to both PEI DCI and paging DCI for L1 availability indication
Proposal 7: Introduce a RRC parameter ‘AvalIndDCIFormat’ to select the DCI format for the L1-based available indication.
Proposal 8: Adopt the following text proposal in Section 10.4B of TS 38.213: 

	<Unchanged parts are omitted>

A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI, provided by TRS-AvalIndDCIFormat, to carry includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. 

<Unchanged parts are omitted>


3 Conclusion
In this contribution, the following observations and proposals are provided:
Proposal 1: Scrambling ID in a TRS resource set can be different (same as Rel-16).
Proposal 2: In TRS resource set, the applicable value X for number of symbols per TRS resource can be 2 or 4.
Proposal 3: Adopt the following text proposal for TRS configuration in Section 5.1.6.1.1 of TS 38.214:
	<Unchanged parts are omitted>

A UE in RRC_IDLE or RRC_INACTIVE can receive a higher layer configuration of TRS occasions via a [TRS-ResourceSetConfig]. 
-
For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a [TRS-ResourceSet] consists of [four periodic NZP CSI-RS resources in two consecutive slots] with two periodic NZP CSI-RS resources in each slot. 

-
For frequency range 2 the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a [TRS-ResourceSet] consists of two periodic NZP CSI-RS resources in one slot or by a [TRS-ResourceSet] of [four periodic NZP CSI-RS resources in two consecutive slots] with two periodic NZP CSI-RS resources in each slot. 

Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter [TRS-ResourceSet] with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:

-
the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), is one of

-
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<Unchanged parts are omitted>


Proposal 4: Application delay of TRS availability indication, [5] ms, is introduced.
Proposal 5: Adopt the following text proposal in Section 10.4B of TS 38.213:
	<Unchanged parts are omitted>
The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. A value of ‘1’ for the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from (SFN+PF_offset)modT=0 [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with the TRS availability indication field indicating the TRS resource sets, where T is provided by defaultPagingCycle.  The UE is not expected to receive the indicated TRS resources set within application delay of 5 ms after TRS availability indication.
<Unchanged parts are omitted>


Proposal 6: Confirm the following working assumption:
	Working Assumption

If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.


Proposal 7: Introduce a RRC parameter ‘AvalIndDCIFormat’ to select the DCI format for the L1-based available indication.
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Figure 1: A validity duration may not apply to both PEI DCI and paging DCI for L1 availability indication

Proposal 8: Adopt the following text proposal in Section 10.4B of TS 38.213:
	<Unchanged parts are omitted>

A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI, provided by TRS-AvalIndDCIFormat, to carry includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. 

<Unchanged parts are omitted>
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