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1. [bookmark: _Toc120549591]Introduction
The first version of Rel-17 UE power saving enhancements physical layer specification was approved by RAN plenary [1]. In this contribution, some remaining issues of TRS/CSI-RS occasion(s) for idle/inactive UEs will be discussed.
2. Discussion
2.1 L1 availability information indication
In last RAN1 meeting, the validity duration start point was agreed but the inconsistent issue is left to be FFS. And there were some discussions during last meeting but no agreements are achieved.
Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 

There are some aspects need to be discussed, the first is whether to allow gNB transmitting the TRS availability indication more than once during the valiadity duration. From our point of view, if restricts gNB can only transmit the TRS availability indication at a fixed occasion, it will reduce the gNB implementation flexbility. In addition, it should also alow gNB stop transimitting partial of TRS resources if there is no RRC_CONNECTED UE using it.
The second aspect is whether alow changing the indication value form ‘1’ to ‘0’ or ‘0’ to ‘1’ or both. In our unsderstading, they both have some motivations, e.g., if there is no RRC_CONNECTED UE using some TRS resources, gNB can stop transmitting it in advance before the end of validityDuration, or gNB wants to extend the TRS resources transmitting time. For value ‘1’, UE assumes the TRS is present until receive another ‘0’ to change it or by the end of validityDuration. For value ‘0’, UE assumes the TRS is not present and not necessary to define the unavailability time, since gNB will indicate ‘1’ when it is available.
Proposal 1. The availability indication can be transmitted more than once during the validity duration. For value ‘0’, UE assumes the TRS is not present, and for value ‘1’, UE assumes the TRS is present for the validity duration if it is not changed to value ‘0’ during the validity duration.
The TP suggestion for TS 38.213 section 10.4B is as the following:
<Unchanged text is 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 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. 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  [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  is provided by defaultPagingCycle, if the bitmap value not changed during the multiple of the number of frames. A value of ‘0’ for the bitmap indicates unpresence of associated TRS resource sets.
<Unchanged text is omitted>
2.2 TRS configuration
In Rel-15, only four periodic TRS resources in two consecutive slots can be configured in FR1. The TRS configuration is extended to including two periodic TRS resources in one slot if there are no two consecutive slots configured by TDD configuration in Rel-16. But in current spec TS 38.214, only four periodic TRS resources in two consecutive slots for FR1 are captured, it makes no sense to preclude the one slot TRS configuration which has already been supported by Rel-16. Therefore, both one slot TRS and two slots TRS can be supported to be configured to RRC_IDLE/INACTIVE UEs for FR1.
Proposal 2. Both four periodic TRS resources in two consecutive slots and two periodic TRS resources in one slot can be configured to RRC_IDLE/INACTVE UEs for FR1.
The TP suggestion for TS 38.214 section 5.1.6.1.1 is as the following:
<Unchanged text is 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 or by [TRS-ResourceSet] consists of two periodic NZP CSI-RS resources in one slot if no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated. 
-	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. 
<Unchanged text is omitted>
3. Conclusions
In this contribution, remaining issues of TRS/CSI-RS occasion(s) for idle/inactive UEs are discussed, and the following proposals are made.
Proposal 1. The availability indication can be transmitted more than once during the validity duration. For value ‘0’, UE assumes the TRS is not present, and for value ‘1’, UE assumes the TRS is present for the validity duration if it is not changed to value ‘0’ during the validity duration.
The TP suggestion for TS 38.213 section 10.4B is as the following:
<Unchanged text is 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 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. 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  [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  is provided by defaultPagingCycle, if the bitmap value not changed during the multiple of the number of frames. A value of ‘0’ for the bitmap indicates unpresence of associated TRS resource sets.
<Unchanged text is omitted>
Proposal 2. Both four periodic TRS resources in two consecutive slots and two periodic TRS resources in one slot can be configured to RRC_IDLE/INACTVE UEs for FR1.
The TP suggestion for TS 38.214 section 5.1.6.1.1 is as the following:
<Unchanged text is 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 or by [TRS-ResourceSet] consists of two periodic NZP CSI-RS resources in one slot if no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated. 
-	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. 
<Unchanged text is omitted>
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