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Introduction
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK6]In previous meetings, the framework and main issues have been completed for TRS/CSI-RS occasions configuration for idle/inactive UEs. In this contribution, some remaining issues on resources configuration and PEI indication are discussed.
Discussions
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Remaining issues on CSI-RS resource set configuration
In the last meeting[1], it is agreed to configure a parameter for one resource set to indicate the number of resources in the set.
	Agreement
Support a configuration parameter for the number of, X, TRS resources for a TRS resource set at least for FR2
· Applicable values for X: {2, 4}
· For FR1, X is based on configburation parameter with applicable value {2, 4}
Note: Configuration follows restriction specified in sub-clause 5.1.6.1.1 in TS38.214 for connected mode TRS
Agreement
The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set.



[bookmark: OLE_LINK7][bookmark: OLE_LINK10]As the TRS resources are shared from the NZP-CSI-RS for connected UEs, the restriction for the NZP-CSI-RS for connected UE should also be applied to idle/inactive UE. So the idle/inactive UE shall not expect to receive a configuration with four resources in two slots indicated by X and the second slot is not indicated as downlink slot by tdd-UL-DLConfigurationCommon.We suggest below TP based on the draft CR[2]for some corrections to match the cases.  
Proposal 1: Adopt TP1 for TS 38.214 
---------------------<begin TP1 for TS 38.214>--------------------------------------------------------------------
[bookmark: _Toc11352099][bookmark: _Toc20317989][bookmark: _Toc27299887][bookmark: _Toc29673152][bookmark: _Toc29673293][bookmark: _Toc29674286][bookmark: _Toc36645516][bookmark: _Toc45810561][bookmark: _Toc91695428]5.1.6.1.1	CSI-RS for tracking
<omit unchanged text>
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. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon, then the UE may be configured with one or more NZP CSI-RS set(s), where a TRS-ResourceSet NZP CSI-RS set consists of two periodic NZP CSI-RS resources in one 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 number of periodic NZP CSI-RS resources configured by a TRS-ResourceSet is given by numberOfresources.The UE does not expect to receive a configuration with four resources when the TRS symbols in the second slot are indicated as uplink by tdd-UL-DLConfigurationCommon.
-	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



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
-	where the first symbol location in a slot is indicated by firstOFDMSymbolInTimeDomain in the TRS-ResourceSet and the second symbol location in a slot is firstOFDMSymbolInTimeDomain + 4

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211].
-	the bandwidth and the frequency location of the NZP CSI-RS resource, is given by the higher layer parameter nrofRBs, startingRB and frequencyDomainAllocation in a TRS-ResourceSet and applies to all resources in a TRS-ResourceSet. The frequencyDomainAllocation configuration is not restricted by initial DL BWP.
-	UE is not required to receive TRS occasions outside the initial DL BWP.


-	the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the first slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.
-----------------<end TP1>-------------------------------------------------------------------------------

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Remaining issues on PEI-based availability indication

	[bookmark: OLE_LINK125][bookmark: OLE_LINK126]Agreement
UE can receive L1 based signaling for TRS availability indication before the expiration/end of validity duration associated with previous L1 based signaling for TRS availability indication 
· For each bit indicated as ‘1’ in the availability indication field of the current L1 based signaling TRS availability indication, the UE assumes the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 based signaling indication.
· For each bit indicated as ‘0’ in the availability indication field of the current L1 based signaling, the UE keeps the existing current assumption on the availability or unavailability of the corresponding TRS resource set(s).
Note: the validity duration for different group of TRS resources sets correspond to different bits in the availability indication field can be different and are maintained independently. 
Note: CATT has concern on the power saving gain based on this agreement.



A remaining issue discussed in previous meetings is whether the indication in PEI can be different from the indication in paging DCI within the same windows. We think the indication in PEI can be only lived for the paging occasion associated with the PEI and need not be consistent with the indication in paging DCI which may have a long duration. That is to say, the indication in PEI can indicate available TRS resources which have not been indicated as available in paging DCI within a duration. In this way, the gNB can supply TRS resources for idle/inactive UEs smartly without updating the available status via paging PDCCH which may impact other UEs in the cell. In figure1, it illustrates how a UE will assume the TRS availability when it receives indications with the same or different values in paging DCI and PEI.


Figure 1: an example of UE assumption for TRS availability
Proposal 2: TRS availability indications in PEI-DCI can be inconsistent with the indication in paging DCI
Considering limited PEI-DCI size, the TRS availability indication should not occupy too many bits in PEI. We think the indication only for RS resources with the same QCL reference for the PEI can get the balance of PEI overhead and flexibility for the availability indication. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK28][bookmark: OLE_LINK8]Proposal 3: Support providing availability indication via PEI for TRS resources with the same QCL references  
Remaining issues on PDSCH overlapping with TRS occasions 
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]The impact of the PDSCH overlapping with the TRS occasion for idle/inactive UEs has not reached a consensus in previous discussions. As Rel-15/16 UEs cannot have information on these TRS for idle/inactive UEs, we think zero-power PDSCH transmission in these TRS REs will be a better option than semi-static rate matching which cause compatibility problems for legacy UEs. Rel-17 TRS capable UEs can be aware of whether the TRS will be transmitted or not at the REs where actual TRS transmission is indicated and do channel decoding. Legacy UE may assume PDSCH will be transmitted even if actual overlapping between TRS and PDSCH for idle/inactive UE has occurred. 
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 4: Support zero-power PDSCH punching for REs overlapping with TRS resources configured in SIB

Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: Adopt TP1 for TS 38.214 
---------------------<begin TP1 for TS 38.214>--------------------------------------------------------------------
5.1.6.1.1	CSI-RS for tracking
<omit unchanged text>
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. If no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon, then the UE may be configured with one or more NZP CSI-RS set(s), where a TRS-ResourceSet NZP CSI-RS set consists of two periodic NZP CSI-RS resources in one 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 number of periodic NZP CSI-RS resources configured by a TRS-ResourceSet is given by numberOfresources.The UE does not expect to receive a configuration with four resources when the TRS symbols in the second slot are indicated as uplink by tdd-UL-DLConfigurationCommon.
-	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



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.
-	where the first symbol location in a slot is indicated by firstOFDMSymbolInTimeDomain in the TRS-ResourceSet and the second symbol location in a slot is firstOFDMSymbolInTimeDomain + 4

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211].
-	the bandwidth and the frequency location of the NZP CSI-RS resource, is given by the higher layer parameter nrofRBs, startingRB and frequencyDomainAllocation in a TRS-ResourceSet and applies to all resources in a TRS-ResourceSet. The frequencyDomainAllocation configuration is not restricted by initial DL BWP.
-	UE is not required to receive TRS occasions outside the initial DL BWP.


-	the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the first slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.
[bookmark: _GoBack]-----------------<end TP1>-------------------------------------------------------------------------------
Proposal 2: TRS availability indications in PEI-DCI can be inconsistent with the indication in paging DCI
Proposal 3: Support providing availability indication via PEI for TRS resources with the same QCL references  
Proposal 4: Support zero-power PDSCH punching for REs overlapping with TRS resources configured in SIB
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