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1. Introduction
According to WID on UE Power Saving Enhancements, one objective in UE Power Saving Enhancements work item is about specifying the indication of TRS/CSI-RS to idle/inactive-mode UEs [1]. 
	1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required


In this contribution, we discuss and provide our view on providing potential CSI-RS/TRS occasion(s) available in connected mode to idle/inactive mode UEs.

2. Remaining issues on L1 based availability indication 
The working assumption regarding enabling L1 based availability indication
	Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.


In a previous meeting, working assumption regarding enabling L1 based availability indication was made. If TRS resource that is configured in SIB is not indicated by L1 based availability indication, SIB based availability indication would be required. The TRS availability indication in semi-static manner may be considered when availability of stable TRS assumption can be guaranteed. However, it should be noted that transmitting reference signals periodically for a long duration is not preferable from the perspective of the network overhead and power consumption. Also gNB can configure L1 based availability indication with long validity duration (e.g. up to 1024 radio frames) when stable TRS transmission can be guaranteed. From this point of view, supporting L1 based availability indication only is preferred. 
Proposal 1: Confirm the working assumption regarding enabling L1 based availability indication
· If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.


Value range for the validity duration
	Agreement
For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support
· time unit is one default paging cycle,
· applicable values: {1, 2, 4, 8, 16, 32, [64], [128], [256],[512]}
When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s):


In a previous meeting, some applicable values larger than 32 were proposed. The larger applicable values are supported, the longer validity duration can be used. However, even if the smallest value of default paging cycle, which is 32 radio frames, is configured, validity duration can be configured with up to 1024 radio frames. Note that the SFN can be counted from 0 to 1023. Thus the validity duration up to 1024 radio frames seems long enough for normal UEs. Moreover, it should be noted that the reference point for the validity duration can be restarted if a UE receive another L1 indication during ongoing validity duration. In this case, the validity duration can be extended without interruption. From this perspective applicable values larger than 32 are not required.
Proposal 2: Applicable values for the validity duration larger than 32 are not supported.

3. Impact on PDSCH 
In connected mode, UE shall assume that REs corresponding to the configured or dynamically indicated resources for CSI-RS are not available for PDSCH. Likewise, PDSCH RE mapping for idle/inactive mode UEs with consideration of TRS/CSI-RS configurations should be determined. If not, UE has ambiguity whether and how to assume actual TRS/CSI-RS transmission or not. So far, RE handling rule with regards to the overlaps with PDSCH for every reference signals which UE can have prior knowledges are clearly defined in the NR standard work. Until the Rel-16, idle/inactive mode UE cannot assume any TRS/CSI-RS transmission, hence there was no need to handling overlapping case so far. Meanwhile, since the Rel-17 UE can take information on TRS/CSI-RS occasion(s) even in the idle/inactive mode, defining RE handling rule is necessary. 
One possible approach is to follow the RE mapping principle for connected mode UEs. In this approach, REs that can be used for TRS/CSI-RS are set to be non-available REs for the PDSCH RE mapping. However it should be noted that legacy UEs cannot assume non-availability of those REs, so PDSCH decoding will be failed. Alternatively puncturing PDSCH REs that overlaps TRS/CSI-RS can be considered as well. Although decoding performance of it may be degraded compared to the rate matching method, puncturing method can guarantee PDSCH sharing regardless of the prior information on TRS/CSI-RS occasion(s). Since PDSCH RE mapping rule affects the PDSCH decoding performance of the UEs, details should be discussed further carefully. 
Proposal 3: For REs that are configured for a TRS occasion(s) for idle/inactive UEs and that UEs can assume actual TRS transmission 
· The UE expects TRS transmission in the REs which are overlapped with scheduled PDSCH
· The UE expects PDSCH REs, which overlaps with actual TRS transmission, are punctured after PDSCH RE mapping
4. Conclusion
In this contribution, we discuss and provide our view on providing potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive mode UEs. Proposals in this contribution are summarized as follows.
Proposal 1: Confirm the working assumption regarding enabling L1 based availability indication
· If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration.
Proposal 2: Applicable values for the validity duration larger than 32 are not supported.
Proposal 3: For REs that are configured for a TRS occasion(s) for idle/inactive UEs and that UEs can assume actual TRS transmission 
· The UE expects TRS transmission in the REs which are overlapped with scheduled PDSCH
· [bookmark: _GoBack]The UE expects PDSCH REs, which overlaps with actual TRS transmission, are punctured after PDSCH RE mapping
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