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Introduction
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK6]In this contribution, some remaining issues on idle/inactive UE power saving are discussed.
Discussions
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Remaining issues on TRS/CSI-RS configuration for idle/inactive UEs 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]One remaining issue is how to write the RAN1-107-e agreement [1] on the reference point for the start of validity duration of availability indication into specification. Two TPs are listed for down-selection in RAN1-108-e meeting [2]. 
	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

Agreement
Down-select one of the TPs to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication 
· Alt1: Adopt TP#1 
· Alt2: Adopt TP#2 
· Note: TRS availability indication transmitted in all PDCCH monitoring occasions of the same PEI-O or PO is same.
· Note: Reference point for TRS availability indication in a given DCI is identical for all UEs regardless of UE specific DRX value.
============================= start of TP#1==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of 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 within the DRX cycle that includes a the 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. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP#1==========================================
============================= start of TP#2==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of 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 of the DRX cycle associated with the first PDCCH MO of the PEI-O or PO that includes a the 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. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP#2==========================================

	


The Two TPs describe the same UE actions in most cases except when MOs in UE’s DRX cycle cross the boundary of paging cycle. According to the definition of the paging PDCCH MOs in TS38.304, the UE determines an SFN based on its UE_ID as the reference start point of S MOs, where S is the number of SSB index in the cell. UE can detect any one of the S MOs for paging reception. When the monitor duration crosses the boundary of paging cycle, some of the S MO will locate in the next paging cycle, and With TP1, the reference SFN for these MOs will be associated with the SFN of the next paging cycle. So we think TP2 may be a better choice to maintain uniformity of UEs within one paging cycle.
Proposal 1: support TP#2 as listed for down-selection in RAN1-108-e meeting to determine the reference point for the start of the validity duration
Another remaining issue is the PDSCH power control when PDSCH RE overlaps with TRS occasions configured for idle/inactive UE. In RAN1-108-e [2], it is agreed that TRS resources configured in SIB will not be accounted for in the determination of available RE for PDSCH.
	Agreement
TRS-ResourceSetConfig IE is not accounted in determination of available resource elements for PDSCH.


[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK12][bookmark: OLE_LINK32][bookmark: OLE_LINK33]This means that the PDSCH can be mapped on REs even if the TRS resources configured in SIB occupy the same REs. A connected UE that has been scheduled with a PDSCH can be configured with UE-specific CSI-TRS resources that map to the same T/F resources as the TRS resource for idle/inactive UEs, and gNB will do rate matching on the REs on which transmitting the CSI-RS signal. In this case, the idle/inactive UEs can monitor the TRS without inner-cell interference. But, if the PDSCH is scheduled for an idle/inactive UE or a connected UE which is not configured with the same CSI-RS resource, the overlapped REs will be mapped to TRS and PDSCH at the same time. To avoid resource conflicts, we believe that zero-power PDSCH transmission in these REs should be supported. Rel-17 TRS capable UEs can be aware of whether the TRS for idle/inactive UE will be transmitted at those REs and perform channel decoding puncturing these bits accordingly. Legacy UE can assume that PDSCH will be transmitted on these REs and correct these bit during LDPC decoding if the corresponding REs is transmitting for TRS. We can adopt a TP for this case.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Proposal 2: adopt TP1 in this document for PDSCH power control
---------------------<begin TP1 for TS 38.214>--------------------------------------------------------------------
[bookmark: _Toc11352078][bookmark: _Toc20317968][bookmark: _Toc27299866][bookmark: _Toc29673131][bookmark: _Toc29673272][bookmark: _Toc29674265][bookmark: _Toc36645495][bookmark: _Toc45810540][bookmark: _Toc83310125]4.1	Power allocation for downlink 
<omit unchanged text>



[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK10][bookmark: OLE_LINK11]For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE ( [dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in Clause 5.1.6.2 except when the REs are occupied by resources configured by the TRS-ResourceSetConfig for idle/inactive UE where the PDSCH EPRE is 0 . The DM-RS scaling factor  specified in Clause 7.4.1.1.2 of [4, TS 38.211] is given by .
-----------------<end TP1>-------------------------------------------------------------------------------

Conclusion
[bookmark: _GoBack]In this contribution, we have the following proposals:
Proposal 1: support TP#2 as listed for down-selection in RAN1-108-e meeting to determine the reference point for the start of the validity duration
Proposal 2: adopt TP1 in this document for PDSCH power control
---------------------<begin TP1 for TS 38.214>--------------------------------------------------------------------
4.1	Power allocation for downlink 
<omit unchanged text>



For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE ( [dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in Clause 5.1.6.2 except when the REs are occupied by resources configured by the TRS-ResourceSetConfig for idle/inactive UE where the PDSCH EPRE is 0 . The DM-RS scaling factor  specified in Clause 7.4.1.1.2 of [4, TS 38.211] is given by .
-----------------<end TP1>-------------------------------------------------------------------------------
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