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Introduction
This contribution addresses maintenance aspects for paging enhancements and TRS occasion configuration for idle/inactive mode UEs.
PEI issues
Following issues related to PEI are addressed in this contribution.
· Clarify the BDs/CCE when SearchSpaceZero is used for PEI 
· Align RAN1 specs with RAN2 description of subgrouping configuration 
The first issue above was raised in RAN1#108-e and also captured in the moderator proposals in RAN1#108-e but it didn’t make it to the agreement list. 
When SearchSpace ID is non-zero, the ALs/BDs for PEI are configured by the corresponding search space configuration. In case search space zero is used for PEI, RAN1 spec update is needed for identifying the number of BDs/Als for PEI. It can simply follow the legacy SearchSpaceZero BDs/ALs, i.e. fixed values specified (as in Table 10.1-1 of 38.213). Below proposal is made to reflect this. 
1. [bookmark: _Toc101762528]Adopt TP1 for 38.213-h10, subclause 10.1 to reflect BDs/CCEs when searchSpaceZero is used for PEI.

<begin TP1 for 38.213-h10, subclause 10.1>
If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a non-zero value for searchSpaceID for the Type2A-PDCCH CSS set. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
<end TP1>

The RRC specification captures the subgroup number configuration as follows: 
SubgroupConfig-r17 ::=     SEQUENCE {
    subgroupsNumPerPO-r17      INTEGER (1.. maxNrofPagingSubgroups-r17),
    subgroupsNumForUEID-r17    INTEGER (1.. maxNrofPagingSubgroups-r17)                                        OPTIONAL,  -- Need R
    ...
}

As can be seen, the minimum value is 1, which is as per the RAN2 agreement from last meeting.
[image: ]
It is proposed to align the RAN1 specifications accordingly. Proposed updates are shown in TP2 and TP3 below.
<begin TP2 for 38.213-h10, subclause 10.4A>
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.
<end TP2>
<begin TP3 for 38.212-h10, subclause 7.3.1.3.8>
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
· Paging indication field –  bit(s), where
-	 is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
-	is the number of sub-groups of a paging occasion configured by higher layer parameter subgroupsNumPerPO, if subgroupsNumPerPO is configured; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; otherwise each bit in the field indicates the UE group of a paging occasion.
· TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
<end TP3>
1. [bookmark: _Toc101762529]Adopt TP2 for 38.213-h10, subclause 10.4A and TP3 for 38.212-h10 subclause 7.3.1.3.8 to align with RRC spec on subgroup number configuration.

TRS occasions
Below agreement was made in RAN1#108-e. 
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==========================================




Of the two TPs we have a slight preference to adopt TP alt#2 because the DRX cycle association with a PDCCH MO is clearer terminology which is also aligned with usage in RAN2 spec (38.304, e.g. “A PO associated with a PF may start in the PF or after the PF”). 
1. [bookmark: _Toc61364570][bookmark: _Toc61364582][bookmark: _Hlk83889356][bookmark: _Hlk83889312][bookmark: _Toc101762530]For clarifying the current DRX cycle for TRS occasions reference point, adopt TP alt#2 from RAN1#108-e agreement.
Conclusion
[bookmark: _Hlk83889481]In previous sections, the following proposals were made: 
Proposal 1	Adopt TP1 for 38.213-h10, subclause 10.1 to reflect BDs/CCEs when searchSpaceZero is used for PEI.
Proposal 2	Adopt TP2 for 38.213-h10, subclause 10.4A and TP3 for 38.212-h10 subclause 7.3.1.3.8 to align with RRC spec on subgroup number configuration.
Proposal 3	For clarifying the current DRX cycle for TRS occasions reference point, adopt TP alt#2 from RAN1#108-e agreement.
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   RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus  UEID subgrouping with one subgroup.  


