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 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK15][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In previous meeting, some agreements of idle and inactive-mode UE power saving were reached and captured in [1]. In this contribution, the remaining issues of PEI and TRS occasion(s) for idle/inactive UE are further discussed.
[bookmark: OLE_LINK5][bookmark: OLE_LINK3]Remaining issues of PEI
Based on the following PEI description given in TS 38.213[2], the parameter subgroupsNumPerPO is optionally configured. And when it is not provided, K=1.
	[bookmark: _Toc83289688][bookmark: _Toc99993840]10.4A	PDCCH monitoring for early indication of paging
A UE can be provided the following for detection of a DCI format 2_7 in RRC_IDLE state or in RRC_INACTIVE state [12, TS 38.331]
-	a search space set, by peiSearchSpace, to monitor PDCCH for detection of DCI format 2_7 according to a Type2A-PDCCH CSS set as described in clause 10.1
-	a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame 
-	a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-	a size, by payloadSizeDCI_format2_7
-	a number of subgroups per paging occasion, , by subgroupsNumPerPO
-	a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , , , and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.



However, according to RAN2 agreements [3], the case of “PEI without subgrouping” is implemented by configuring PEI plus UEID subgrouping with one subgroup. It means that the number of UEID subgrouping is always indicated when PEI is configured. The agreement has already been reflected by TS 38.331[4] where the subgroupsNumPerPO-r17 is not optional in SubgroupConfig-r17/PEI-Config-r17. Therefore, it is suggested to update TS38.213 to be consistent with TS 38.331.
	Agreement in RAN2
· RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.
· “PEI without subgrouping” can be configured by only one method.

	TS38.331 h00
PEI-Config-r17 ::=                        SEQUENCE {
    ….
    subgroupConfig-r17                        SubgroupConfig-r17,
    lastUsedCellOnly-r17                      ENUMERATED {true}                                                OPTIONAL,  -- Need R
    ...
}
 
SubgroupConfig-r17 ::=     SEQUENCE {
    subgroupsNumPerPO-r17      INTEGER (1.. maxNrofPagingSubgroups-r17),
    subgroupsNumForUEID-r17    INTEGER (1.. maxNrofPagingSubgroups-r17)                                        OPTIONAL,  -- Need R
    ...
}



According to [2], a subgroup index  defined in TS 38.304[5] is used to help the UE to locate the bit of paging indication field. While, in TS 38.304, each subgroup is assigned with a subgroup ID. Although the “subgroup ID” in [5] and “subgroup index” in [2] are used for the same intention, the terminologies are not consistent. In order to be more clear and accurate, it is suggested to adopt the unified terminology as following.
[bookmark: _Toc7490]Adopt the following TP.
........................................................... Text Proposal for TS38.213..............................................................................
10.4  A	PDCCH monitoring for early indication of paging
*** Unchanged text is omitted ***
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. For a subgroup ID index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , , , and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.
........................................................... Text Proposal for TS38.213..............................................................................
Remaining issues of TRS occasion(s) for idle/inactive UE
[bookmark: _Toc92286287][bookmark: _Toc92286391][bookmark: _Toc92286468][bookmark: _Toc92286383][bookmark: _Toc92286291][bookmark: _Toc92286384][bookmark: _Toc92286381][bookmark: _Toc92286296][bookmark: _Toc92286290][bookmark: _Toc92286674][bookmark: _Toc92286382][bookmark: _Toc92286328][bookmark: _Toc92286289][bookmark: _Toc92286332][bookmark: _Toc92286390][bookmark: _Toc92286288][bookmark: _Toc92286286][bookmark: _Toc92286329][bookmark: _Toc92286330][bookmark: _Toc92286327][bookmark: _Toc92286385][bookmark: _Toc92286331][bookmark: _Toc92286386][bookmark: _Toc92286336][bookmark: _Toc92286337][bookmark: _Toc92286295]Validity duration for TRS availability indication
In RAN1 #108-e meeting, the default DRX cycle used for determining the reference point for start of validity duration for an availability indication was discussed and two alternatives were agreed as followings[1]. 
According to the current specification, the reference point is the first SFN of the default DRX cycle where UE receives the availability indication. Even the monitoring occasions of the L1 indication span across paging cycle, the reference point of the start of validity duration has no ambiguity. Therefore, TP#1 should be adopted to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication.
[bookmark: _Toc14670][bookmark: _Toc15066][bookmark: _Toc28029]For PEI based availability indication, the reference time of the start of validity duration has no ambiguity issue according to current specification.
[bookmark: _Toc27359]TP#1 should be adopted to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication.
	(RAN1#108-e) Agreement
[bookmark: OLE_LINK8]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
<omitted text>
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.
============================= end of TP#1==========================================

============================= start of TP#2==========================================
10.4B	Indication of TRS resources
<omitted text>
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.
============================= end of TP#2==========================================





TP for scrambling ID for TRS resource set
In RAN1 #108-e meeting, the TP for scrambling ID for each TRS resource set was endorsed and had been updated in TS 38.214 as following. 
	TS 38.214 V17.1.0 [6]
	[bookmark: _Toc45810561][bookmark: _Toc29673293][bookmark: _Toc20317989][bookmark: _Toc36645516][bookmark: _Toc11352099][bookmark: _Toc100147363][bookmark: _Toc29674286][bookmark: _Toc27299887][bookmark: _Toc29673152]5.1.6.1.1	CSI-RS for tracking
*** Unchanged text is omitted ***
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:
*** Unchanged text is omitted ***
[bookmark: OLE_LINK10]-	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.
*** Unchanged text is omitted ***






In TS 38.331 [4], the “scrambling ID” for TRS resource set is provided by ‘scramblingID-Info’ in SIB12. Hence, the scramblingID in TS 38.214 should be modified to keep consistent with that in TS 38.331. Therefore, the TP for scrambling ID for TRS resource set in TS 38.214 should be adopted hereafter. 
	TS 38.331 h00[4] 
[bookmark: OLE_LINK7]scramblingID-Info
One or more scrambling IDs are configured for a TRS resource set. If a common scrambling ID is configured, it applies to all the TRS resources within the TRS resource set. Otherwise, each TRS resource within the TRS resource set is provided with a scrambling ID. If the number of TRS resources for the TRS resource set is 2, scramblingIDperResourceListWith2-r17 is configured, while scramblingIDperResourceListWith4-r17 is configured for the case that the number of TRS resources for the TRS resource set is 4.


[bookmark: _Toc16446][bookmark: OLE_LINK11]The following TP for scrambling ID for TRS resource set in TS 38.214 should be adopted.
............................................................ Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
[bookmark: OLE_LINK4]*** Unchanged text is omitted ***
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:
*** Unchanged text is omitted ***
-	One or more scramblingIDs scrambling IDs where if a single scramblingID scrambling ID is configured by scramblingID-Info, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scramblingID scrambling ID.
*** Unchanged text is omitted ***
........................................................ End of Text Proposal for TS38.214........................................................................

Conclusion
[bookmark: OLE_LINK14]In this contribution, we discuss the remaining issues on paging enhancement and TRS occasion(s) for idle/inactive UEs and have the following observations and proposals. 
Observation 1: For PEI based availability indication, the reference time of the start of validity duration has no ambiguity issue according to current specification.
Proposal 1: Adopt the following TP.
........................................................... Text Proposal for TS38.213..............................................................................
10.4  A	PDCCH monitoring for early indication of paging
*** Unchanged text is omitted ***
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. For a subgroup ID index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , , , and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.
........................................................... Text Proposal for TS38.213..............................................................................
Proposal 2: TP#1 should be adopted to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication.
Proposal 3: The following TP for scrambling ID for TRS resource set in TS 38.214 should be adopted.
............................................................ Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
*** Unchanged text is omitted ***
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:
*** Unchanged text is omitted ***
-	One or more scramblingIDs scrambling ID where if a single scramblingID scrambling ID is configured by scramblingID-Info, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scramblingID scrambling ID.
*** Unchanged text is omitted ***
........................................................ End of Text Proposal for TS38.214........................................................................
Reference
[1] Draft_Minutes_report_RAN1#108-e v0.1.0.
[2] TS 38.213 V17.1.0, 2022-03.
[3] Report of 3GPP TSG RAN WG2 meeting #117-e, 2022-03.
[4] TS 38.331 V17.0.0.
[5] TS 38.304 V17.0.0, 2022-03.
[6] [bookmark: _GoBack]TS 38.214 V17.1.0, 2022-03.


	
