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Introduction
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK6]Through the delegate’s efforts at the RAN1 meetings, the WI was completed and a framework was agreed on TRS/CSI-RS occasions configuration and indication for idle/inactive UEs. In this contribution, some remaining issues on TRS/CSI-RS occasions for idle/inactive UEs are discussed.
Discussions
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Remaining issues on CSI-RS resource set configuration
In RAN1 #107-e[1], the agreements on the configuration for TRS/CSI-RS resource set are listed below.
	Agreement
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1

Agreement
For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 
· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the RS resource set configurations.


[bookmark: OLE_LINK7][bookmark: OLE_LINK19][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK17]A remaining issue is whether the maximum number of TRS resource sets should be limited to the number of actual transmitted SSBs in the cell. We don’t see the need for the restriction. The configuration of resources sets can be implemented by gNB and the entire payload of configuration should not exceed the maximum capacity of one SIB. gNB can configure multiple TRS resources for idle UEs for better performance. For example, two TRS resource sets with different slot offsets can be configured associating with the same SSB index to deploy higher density reference signals. 
Proposal 1: Support more TRS resource set configurations than the number of actual transmitted SSBs
[bookmark: OLE_LINK24][bookmark: OLE_LINK29][bookmark: OLE_LINK18]Another issue is how to set the scrambling IDs for each resource in one set. The CSI-RS resources in R15/16 are configured with separate scrambling ID IEs, and different scrambling IDs can be set for different resources in one set to help inter-cell interference mitigation. For the CSI-RS resource configuration for idle/inactive UEs, it would cost a large field to follow the scheme of separate scrambling IDs for each CSI-RS resource. Due to the size limitation of the SIB, a compromise can be made by always configuring the scrambling ID for the first CSI-RS resource in a resource set, with the scrambling IDs of the other resources being the same by default. Individual scrambling IDs for other resources can be configured if it is needed for interference elimination. To get a balance of overhead and flexibility, each scrambling ID can be configured via an offset value to the default scrambling ID. For example, an offset of 4bit can be configured to indicate the scrambling ID of the second resource equals the first ID plus the value.
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43]Proposal 2: Support using offset values to configure multiple scrambled IDs in a resource set 
In R15/R16, for FR1 band, one resource set always includes four TRS resources in two consecutive slots, and only when the second slot is not indicated as downlink, a resource set can be configured with two CSI-RS resources. So a UE working on FR1 band can derive the number and parameters of other TRS resources based on the first resource configuration and slot format. For FR2, two or four TRS resources for one set are both allowed, one bit can be used to indicate the number of the resources in the set as two or four slots. 
Proposal 3: Support using one bit to indicate the number of the resources in one set for FR2 band
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Remaining issues on PEI-based availability indication
In the last meeting, PEI-based availability indication has been agreed and design details need more discussion.
	Agreement
Confirm the following working assumption
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.



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. 
Another remaining issue for PEI-based indication is the start point and duration of the availability info. We think the indication can be only lived for the paging occasion associated with the PEI and has higher priority than the indication in paging DCI. That is to say that the indication in PEI can indicate available TRS resources which have not been indicated as available in paging DCI. In this way, the gNB can supply TRS resources for special idle/inactive UEs smartly without updating the available status via paging PDCCH which may impact other UEs in the cell.
[bookmark: OLE_LINK14][bookmark: OLE_LINK28][bookmark: OLE_LINK8]Proposal 4: Support providing availability indication via PEI for RS resources with the same QCL references  
Proposal 5: TRS availability indications in PEI-DCI should have higher priority than the availability info in paging PDCCH 
[bookmark: _GoBack]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 can 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 6: 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: Support more TRS resource set configurations than the number of actual transmitted SSBs
Proposal 2: Support using offset values to configure multiple scrambled IDs in a resource set  
Proposal 3: Support using one bit to indicate the number of the resources in one set for FR2 band
Proposal 4: Support providing availability indication via PEI for RS resources with the same QCL references  
Proposal 5: TRS availability indications in PEI-DCI should have higher priority than the availability info in paging PDCCH 
Proposal 6: Support zero-power PDSCH punching for REs overlapping with TRS resources configured in SIB
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