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1. Introduction
In this contribution, we further provide some clarifications for the maintenance of Rel-17 paging enhancements based on the agreements approved in RAN1 #108-e [1].
2. Clarification for the inconsistent understanding on PEI without subgrouping between RAN1 and RAN2
In RAN1 #108e meeting, we have agreed the following agreement. Hence, for the case PEI without subgrouping, (refers to subgroupsNumPerPO-r17) will not be provided.
	Agreement 
For the alignment with the following RAN2#116bis-e agreements,
	    Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
    If network supports PEI but not subgrouping, the wholeSubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



· Adopt following TP to TS38.213 Section 10.4:
	TS38.213v17.0.0]
10.4  A 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 providedconfigured or . 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.




· Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8           Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs. 
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 parametersubgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwise  is set to 1.
-     Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPOsubgroupsNumPerPO is configured and not set to 0; 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.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.






However, in RAN2 #117e-meeting [2], the following have been further agreed.
	A PEI-capable UE must support at least UEID-based subgrouping method.
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.



[bookmark: _Hlk100829578]Accordingly, in RAN2’s approved CR 38.331 [3], subgroupConfig- r17 and subgroupsNumPerPO-r17 are mandatorily present. Besides, in line with the detail descriptions on subgroupconfig-r17 which also be highlighted in yellow, we find the value of subgroupsNumPerPO-r17 will be configured as ‘one’ when the network does not support subgrouping. As a result, it unfortunately become inconsistent again for RAN1 and RAN2 on the description of PEI without subgrouping.
	PEI-Config-r17 ::=             SEQUENCE {
pei-SearchSpace-r17               SearchSpaceId,
po-NumPerPEI-r17                   ENUMERATED {po1, po2, po4, po8},
payloadSizeDCI-2-7-r17            INTEGER (1..maxDCI-2-7-Size-r17),
pei-FrameOffset-r17                INTEGER (0..16),
firstPDCCH-MonitoringOccasionOfPEI-O-r17      CHOICE {
        sCS15KHZoneT-r17                                                                SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..139),
        sCS30KHZoneT-SCS15KHZhalfT-r17                                                  SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..279),
        sCS60KHZoneT-SCS30KHZhalfT-SCS15KHZquarterT-r17                                 SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..559),
        sCS120KHZoneT-SCS60KHZhalfT-SCS30KHZquarterT-SCS15KHZoneEighthT-r17             SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..1119),
        sCS120KHZhalfT-SCS60KHZquarterT-SCS30KHZoneEighthT-SCS15KHZoneSixteenthT-r17    SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..2239),
        sCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT-r17                  SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..4479),
        sCS120KHZoneEighthT-SCS60KHZoneSixteenthT-r17                                   SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..8959),
        sCS120KHZoneSixteenthT-r17                                                      SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..17919)
    },
subgroupConfig-r17                SubgroupConfig-r17,                    
lastUsedCellOnly-r17              ENUMERATED {true}                                                              OPTIONAL,              -- Need R
...
}

SubgroupConfig-r17 ::=         SEQUENCE {
[bookmark: _Hlk100830561]subgroupsNumPerPO-r17                       INTEGER (1.. maxNrofPagingSubgroups-r17),
[bookmark: _Hlk100828841]    subgroupsNumForUEID-r17                     INTEGER (1.. maxNrofPagingSubgroups-r17)                    OPTIONAL,              -- Need R
...
}



	SubgroupConfig field descriptions

	subgroupsNumPerPO
Total number of subgroups per Paging Occasion (PO) for UE to read subgroups indication from physical-layer signaling The field represents the sum of CN-assigned and UEID-based subgroups supported by the network.

	subgroupsNumForUEID
[bookmark: _Hlk100828974]Number of subgroups per Paging Occasion (PO) for UE to read subgroups indication from physical-layer signaling, for UEID-based subgrouping method. When present, the field is set to an integer smaller than or equal to subgroupsNumPerPOs. subgroupsNumPerPO equals to subgroupsNumForUEID when the network does not support CN-assigned subgrouping. The field is absent when the network does not support UEID-based subgrouping. Both this field and subgroupsNumPerPO are equal to 1 when the network does not support subgrouping.



Observation 1: For the case of PEI without subgrouping, as per RAN2 TS 38.331 CR, the value of subgroupsNumPerPO-r17 will be configured as ‘one’, while in RAN1 TS 38.213, we have agreed subgroupsNumPerPO-r17 will not be provided in this case.
Observation 2: There is inconsistence between RAN1 and RAN2 specifications on the description of PEI without subgrouping.
To solve this inconsistence on the description of PEI without subgrouping, we suggest the following text proposals for TS 38.212 and TS 38.213. 
Proposal 1: Adopt the following TPs.
	--------------------------------------Start of Draft TP for TS 38.213 V17.1.0 (2022-03) --------------------------------
<Unchanged parts omitted>
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.
<Unchanged parts omitted>
------------------------------------- Start of Draft TP for TS 38.213 V17.1.0 (2022-03) ---------------------------------



	---------------------------------------- Start of Draft TP for TS 38.212 V17.1.0 (2022-03) ------------------------------
<Unchanged parts omitted>
7.3.1.3.8	Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.  
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.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged parts omitted>
--------------------------------------- Start of Draft TP for TS 38.212 V17.1.0 (2022-03) --------------------------------



3. Clarification on the PEI content consistence for one PEI-O in multi-beam operations.
Based on TS 38.304 [4], the following clarification is given for paging reception in multi-beam operations. 
	In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.



Similarly, it is natural to make a clarification for PEI reception in multi-beam operations since the very similar configuration for PEI occasion and paging occasion i.e., same as that of PO, “A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions (MOs) and can consist of multiple time slots (e.g. subframe or OFDM symbol) where PEI can be sent (TS 38.213 [4]).”
To avoid unnecessary ambiguity, we suggest to include the following description for PEI reception in multi-beam operations. 
Proposal 2: In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.
4. Conclusion
In this contribution, some clarifications for the maintenance of Rel-17 paging enhancements have been further discussed, concluded with the following proposals.
Observation 1: For the case of PEI without subgrouping, as per RAN2 TS 38.331 CR, the value of subgroupsNumPerPO-r17 will be configured as ‘one’, while in RAN1 TS 38.213, we have agreed subgroupsNumPerPO-r17 will not be provided in this case.
Observation 2: There is inconsistence between RAN1 and RAN2 specifications on the description of PEI without subgrouping.
Proposal 1: Adopt the following TPs.
	--------------------------------------- Start of Draft TP for TS 38.213 V17.1.0 (2022-03) ------------------------------
<Unchanged parts omitted>
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.
<Unchanged parts omitted>
-------------------------------------- Start of Draft TP for TS 38.213 V17.1.0 (2022-03) --------------------------------



	--------------------------------------- Start of Draft TP for TS 38.212 V17.1.0 (2022-03) -------------------------------
<Unchanged parts omitted>
7.3.1.3.8	Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.  
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.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged parts omitted>
----------------------------------------- Start of Draft TP for TS 38.212 V17.1.0 (2022-03) ------------------------------



Proposal 2: In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.
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