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1	Introduction
In UE power savings WI for Rel-17 (latest WID in RP-212619, RAN#93), the following items were agreed regarding enhancements for idle/inactive-mode UE power saving.
1. Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
0. Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1, RAN3]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting
0. 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 paper, we focus on maintenance issues for provisioning of TRS/CSI-RS occasions to idle/inactive mode UEs. 
[bookmark: _Toc87005586][bookmark: _Toc87007579][bookmark: _Toc87007587]2	Details of PEI-related TRS availability 
In the last meeting, some issues have been brought up regarding confusion of a UE for validity time e.g., if PEI and its associated PO are located in different default DRX cycles. This is rather a special case and it could be handled by the NW implementation (e.g. use code point 0 in case there is any ambiguity). First, in case the TRS only becomes available in the default DRX cycle that the PO exists, then there is no problem, i.e., the NW does not indicate the availability in PEI and indicates availability only in PO. However, if the availability starts in the default DRX cycle that PEI exists, then it still can be handled by the NW. E.g., the NW can indicate the availability of TRS in PEI in the current DRX cycle with a specific validity time, e.g., 16 and if the actual validity time is larger than 16, it can do the same in the PO which is in the next default DRX cycle. Alternatively, if validity time is shorter, then the NW does not indicate the availability in that PO and the UE can just rely on the availability indicated in PEI. On the other hand, it is simpler to align the reference point to a common point (between PEI and PO PDCCH) to avoid determining which default DRX cycle a PEI belongs to, especially around the boundaries. Therefore, we propose the following. 
1. [bookmark: _Toc87041400][bookmark: _Toc92802398][bookmark: _Toc95735483][bookmark: _Toc87041403][bookmark: _Toc92802401]For PEI based availability indication of TRS in TRS occasions, the  reference point is the SFN of the first PF associated with the default paging cycle for which UE receives PEI.
[bookmark: _Toc67476099]3	Details of TRS occasions configuration 

In the last meeting, the list of configuration parameters for provision of connected mode TRS to idle UEs was finalized. However, RAN2 would be discussing the possible implications, including SI overhead considerations. With maximum 64 resource sets, and about 50-60 bits per resource sets, RAN2 has to discuss whether the SI-x (used for TRS occasion configuration) needs to support SIB segmentation (since max TBS for SI from L1 is 2976 bit). 
[bookmark: _Hlk95656509]Typically, the values for parameters such as ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicity’ are the same among the configured TRS resource sets and hence can be configured only once e.g., in the first TRS resource set. As such, the SIB size can be reduced for cases where these parameters can be common for resource sets, while at the same time allowing configuration of different values per resource set. Since this is quite straightforward approach and RAN2 can accommodate easily and furthermore allows avoidance of segmentation for SI-x in many cases, we propose the following. 
1. [bookmark: _Toc95735484]The following parameters are configured as ‘optional’ for one or more TRS resource set(s). 
1. [bookmark: _Toc95735485]startingRB’, nrofRBs’, frequencyDomainAllocation, ’powerControlOffsetSS’, ‘scramblingID’, firstOFDMSymbolInTimeDomain
1. [bookmark: _Toc95735486]For a TRS resource set, when the parameter value is explicitly configured, follow the configured parameter value, otherwise follow the parameter value from the first configured TRS resource set. 
[bookmark: _Ref178064866]4	TPs related to maintenance of RAN1 specifications
In 38.213-h00, subclause 10.4B is introduced for indication of TRS resources. We suggest below TP for this subclause for some corrections. This includes replacing “frame” with “default DRX cycle” to reflect the agreement from RAN1#107 correctly. Otherwise, the derivation of SFN from which the validity starts becomes unclear.  
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 

1. [bookmark: _Toc92802405][bookmark: _Toc95735487]Adopt TP1 related to 38.213 subclause indication of TRS resources (updated text in blue). 
[bookmark: _Hlk95472425]<begin TP1>
[bookmark: _Toc92093865]10.4B	Indication of TRS resources
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 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 a bit of the bitmap indicates presence of TRS in 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 default DRX cycle that includes a PDCCH providing the DCI format 2_7 or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. 
<end TP1>
Furthermore, the following clarifications are proposed for subclause 5.1.6.1.1 of 38.214-h00, reflecting below agreement from the last meeting. 
Agreement
One or more scrambling IDs is configured for a TRS resource set.
· If a single scrambling ID is configured, it applies to all the TRS resources.
Otherwise, each TRS resource is provided with a scrambling ID

1. [bookmark: _Toc95735488]Adopt TP2 related to 38.214 subclause CSI-RS for Tracking. 
<begin TP2>
[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
<omitted unchanged text>
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:
[bookmark: _Hlk95472831]<omitted unchanged text>
-	the QCL information for periodic NZP CSI-RS resources, is given by the higher layer parameter ssb-Index configured by a TRS-ResourceSet, is a SS/PBCH block, applies to all resources in a TRS-ResourceSet.
-	One or more scramblingIDs where if a single scramblingID is configured, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scramblingID.
-	the UE may assume the following quasi co-location type(s):
-	'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block.

<omitted unchanged text>
<end TP2>

Conclusion
In section 2, the following observations and proposals were made: 
Proposal 1	For PEI based availability indication of TRS in TRS occasions, the  reference point is the SFN of the first PF associated with the default paging cycle for which UE receives PEI.
Proposal 2	The following parameters are configured as ‘optional’ for one or more TRS resource set(s).
a.	startingRB’, nrofRBs’, frequencyDomainAllocation, ’powerControlOffsetSS’, ‘scramblingID’, firstOFDMSymbolInTimeDomain
b.	For a TRS resource set, when the parameter value is explicitly configured, follow the configured parameter value, otherwise follow the parameter value from the first configured TRS resource set.
Proposal 3	Adopt TP1 related to 38.213 subclause indication of TRS resources (updated text in blue).
Proposal 4	Adopt TP2 related to 38.214 subclause CSI-RS for Tracking.
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