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1. Introduction
The power saving WID is updated in RP-212630 to add RAN3 objectives as follows. 
	a) 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



Based on the LSs from RAN2 in [1], and [2], last RAN4#114-e meeting discussed the paging subgrouping for UE power saving, with the following at least as starting point. 
	WA: The CN provides subgroup ID included in subgroup information.
WA: Include UE paging subgroup information into the NG Paging message for CN paging.
WA: Introduce UE subgroup information into NGAP Core Network Assistance Information.
WA: Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
Whether UE Subgrouping information should be included in XNAP Paging message pending RAN2 progress.



With the latest progress provided in LS from RAN2 [3], in this document, we provide the analysis of the RAN3 impact of the paging subgroup. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
The new LS from RAN2 is provided in [3], containing the latest RAN2 progress. 
	Assume that one subgroup indication refers to either CN-assigned subgroups or UE ID-based subgroup (no overlapping)
 Both UE ID-based and CN-assigned  subgrouping can be supported simultaneously in a cell, it is allowed to just support one of them. 
The total number of CN-assigned subgroups that is used is not fixed and can be configured up to 8 (e.g. by OAM). No impact on signalling is assumed.
RAN introduces a new parameter Nsg-UEID to indicate its support of UE ID-based subgrouping. 
RAN does not support any type of subgrouping if its configuration for subgrouping is either absent or nullified (e.g. subgroupsNumPerPO is either absent or set to zero). FFS for the signalling details.
We assume separate indications for UE capability of CN-assigned subgrouping and UE ID-based subgrouping. 
UE’s capability of supporting the UE ID-based subgrouping is reported to RAN by AS UE capability signalling while R2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling. 

RAN2 also discussed the Paging Early Indication, and agreed to the following:
RAN2 assumes that if PEI is detected, and the PEI indicates that the UE has to monitor the associated PO, then the UE monitors paging DCI in the associated PO, including scheduling information for paging PDSCH (if included) as in legacy. This assumption may be updated based on RAN1 agreements.
As a baseline RAN2 has a preference to support PEI with both DRX and eDRX, but potential issues (e.g. PEI and PTW) are FFS.
For UE ID-based subgroups the UE identity is UE_ID = 5G-S-TMSI mod X, where X is 8192 (1024*8). 
Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17. 
If the UE was not able to monitor the PEI occasion corresponding to its PO, the UE shall monitor the PO. 

To RAN3: 
RAN2 respectfully asks RAN3 to take the above information into account for their future work, and provide further information on the following issue once concluded:
· Signalling between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE, e.g., to convey Subgroup ID, UE capability, etc.




2.1 Support of CN-assigned subgrouping
The CN controlled subgrouping procedure is well captured in the RAN2 endorsed 38.300 running CR [4], and copied in the Fig.1. 
· The AMF decides UE paging subgroups based on UE characteristics (and possibly the grouping assistance information for the UE, which is being discussed in other groups), and provides the subgroup information to the UE via NAS messages.  
· In case of CN paging, the AMF includes the subgroup information in the Paging messages. Then the NG-RAN sends the PEI (Paging Early Indication) before paging the UE.



Fig.1 CN-assigned subgrouping
· The naming of the exact subgroup information from AMF
As agreed in [5], the AMF will provide the PEIPS (Paging Early Indication with Paging Subgrouping) Assistance Information to the NG-RAN in case of paging, and as part of RRC Inactive Assistance Information, as shown below. 
	
The AMF may use local configuration, the UE’s paging probability information if provided, and/or previous statistical information for the UE to determine the AMF PEIPS Assistance Information. The AMF PEIPS Assistance Information includes the Paging Subgroup ID.
<<Skip the irrelevant>>
If the AMF has determined AMF PEIPS Assistance Information, the AMF shall provide it to NG RAN when paging the UE. In addition, in order to support PEIPS for UEs in RRC_INACTIVE mode, the AMF shall provide the AMF PEIPS Assistance Information to NG-RAN as part of the RRC Inactive Assistance Information.



RAN3 can use the same terminology “PEIPS Assistance Information” the same as SA2, or the “PEI Assistance Information”. The latter is slightly preferred to reflect the main power saving feature. 

Proposal 1: The terminology “PEI Assistance Information” (including the Paging Subgroup ID) is used as the exact subgroup information 

· The determination of subgroup ID range
RAN2 has agreed that all the cells within the registration area supports the same number of CN assigned subgroups. Also as observed above, RAN2 agrees that the total number of CN-assigned subgroups that is used is not fixed and can be configured up to 8 (e.g. by OAM). Hence up to 8 maximum paging subgroup ID could be defined. RAN3 can further discuss if a number large number is needed for forward compatibility. 
Regarding the split of CN controlled subgrouping and UE ID based subgrouping, this can be left to RAN2 to decide. 

Proposal 2: The maximum number of Paging Sugbroup ID IE is 8. 

· Potential RAN3 impacts
Meanwhile for inactive UE, as specified above, it is agreed the same UE subgroups as RRC idle is used. Then the potential impacts on RAN3 include the following aspects.
· For CN paging, 
· Include the PEI Assistance Information in the NGAP Paging message. 
· Include the PEI Assistance Information in the F1AP Paging message.
· For RAN paging,
· Include the PEI Assistance Information in the NGAP Core Network Assistance Information for RRC INACTIVE IE. 
· Include the PEI Assistance Information in the XnAP Paging message (if subgrouping is not restricted to last used cell)
· Include the PEI Assistance Information in the F1AP Paging message.

Proposal 3: The potential RAN3 impacts include the following: 
· For CN paging, 
-	Include the PEI Assistance Information in the NGAP Paging message. 
-	Include the PEI Assistance Information in the F1AP Paging message.
· For RAN paging,  
-	Include the PEI Assistance Information in the NGAP Core Network Assistance Information for RRC INACTIVE IE. 
-	Include the PEI Assistance Information in the XnAP Paging message (if subgrouping is not restricted to last used cell)
-	Include the PEI Assistance Information in the F1AP Paging message.

2.2 Support of UE-ID based subgrouping
The UE-ID based subgrouping procedure is captured in the RAN2 running TS38.300 in [4]. 


Specifically, in case of CN triggered paging, the detailed procedure would be like:
· If the Paging Subgroup ID is included, the NG-RAN determine the PEI for paging based on the paging subgroup ID;
· Else, if the UE Radio Capability for Paging indicates that the UE supports the UE-ID based subgrouping, then the NG-RAN determines the PEI for paging based on the UE-ID based subgrouping;
· Else, the legacy paging is performed. 

Impact on F1 interface: 
As observed above, RAN2 agreed to introduce a new parameter Nsg-UEID to indicate its support of UE-ID based subgrouping, in SIB1 as follows. 
PEI-Config-r17 ::=             SEQUENCE {
pei-SearchSpace-r17               FFS,
subgroupConfig-r17               SubgroupConfig-r17                    OPTIONAL,              -- Need R
...
}

SubgroupConfig-r17 ::=         SEQUENCE {
subgroupsNumPerPO-r17                       INTEGER (FFS.. maxNrofPagingSubgroups-r17),
    subgroupsNumforUEID-r17                     INTEGER (FFS.. maxNrofPagingSubgroups-r17)
...
}

Then it can be determined by the DU itself, since this is a cell level parameter. 

Proposal 4: The gNB-DU determines the Nsg-UEID, the supported subgroups for UE-ID based subgrouping, and no F1 impact is foreseen.  

Beside, RAN2 agrees that UE’s capability of supporting the UE ID-based subgrouping is reported to RAN by AS UE capability signalling as follows.  
UE’s capability of supporting the UE ID-based subgrouping is reported to RAN by AS UE capability signalling while R2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling. 

However, currently in F1AP Paging message, the UE radio capability for paging is not present, thus the gNB-DU can not derive whether the UE supports the UE-ID based subgrouping or not. 
Hence the simple solution is to introduce an indicator indicating that the UE is capable of the UE ID-based subgrouping . Below provides the exemplary example of this simple indicator. In the procedure texts, it should specify that in case that both the PEI Assistance Information and the UE-ID Based Subgrouping Indication are included in the F1AP paging message, the latter is ignored. 
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This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.
Direction: gNB-CU  gNB-DU
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity 
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Paging Cell List 
	
	1
	
	
	YES
	ignore

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	Ignore

	UE-ID Based Subgrouping Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	Ignore



Proposal 5: The gNB-DU needs to know the UE capability for UE-ID based subgrouping in case that the CN controlled paging subgroup ID is not received. A new indicator is introduced in the F1AP Paging message. 

2.3 Support of TRS/CSI-RS for RRC idle/inactive
The UE power saving in idle/inactive may be enabled by using the connected TRS/CSI-RS to sleep longer before waking up for its PO. These TRS/CSI-RS configuration is provided in SIBx. 
Over F1 interface, the gNB-DU can gernearete the SIBx since the PHY related parameters are included. Then the gNB-DU system information need to be extended to include SIBx message as well, when the RAN2 defines the exact naming and contents at least for inactive UE configuration. 

	The scope of the new SIB-X is configurable (either cell or area scope) based on NW implementation.
RAN2 to wait for additional RAN1 feedback, before finalizing aspects on SIB-X sizing, segmentation etc.
RAN2 to wait for further RAN1 input on whether TRS/CSI-RS configuration can be split as common and TRS specific part.
The new SIB-X can be made on demand, and it is up to NW configuration. 
There are no UE side impacts due to any additional NW side restriction on on-demand SIB-X.
IDLE/INACTIVE UEs do NOT have to report any feedback on its TRS/CSI-RS resource usage.
RAN2 assumes to support current RAN1 working agreement of L1 based signalling for TRS/CSI-RS availability indication. FFS whether it should be possible to enable / disable the TRS/CSI-RS L1 based availability mechanism by broadcast signalling.
R2 assumes that additional TRS/CSI-RS configuration by dedicated signalling is not supported. Can revisit e.g. based on R1 provided info if needed. 
Postpone further discussion on TRS/CSI-RS applicability for eDRX UEs. Can consider later




Proposal 6: The gNB-DU System Information need to be extended to include SIBx. The details can be pending on RAN2. 


[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: The terminology “PEI Assistance Information” (including the Paging Subgroup ID) is used as the exact subgroup information 
Proposal 2: The maximum number of Paging Sugbroup ID IE is 8. 
Proposal 3: The potential RAN3 impacts include the following: 
· For CN paging, 
-	Include the PEI Assistance Information in the NGAP Paging message. 
-	Include the PEI Assistance Information in the F1AP Paging message.
· For RAN paging,  
-	Include the PEI Assistance Information in the NGAP Core Network Assistance Information for RRC INACTIVE IE. 
-	Include the PEI Assistance Information in the XnAP Paging message (if subgrouping is not restricted to last used cell)
-	Include the PEI Assistance Information in the F1AP Paging message.
Proposal 4: The gNB-DU determines the Nsg-UEID, the supported subgroups for UE-ID based subgrouping, and no F1 impact is foreseen.  
Proposal 5: The gNB-DU needs to know the UE capability for UE-ID based subgrouping in case that the CN controlled paging subgroup ID is not received. A new indicator is introduced in the F1AP Paging message. 
Proposal 6: The gNB-DU System Information need to be extended to include SIBx. The details can be pending on RAN2. 

The corresponding CR for TS 38.423 with the following Editor’s Note is provided in [6]. 
· Editor’s Note:	The inclusion of the PEI Assistance Information is to be confirmed in RAN2.
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The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
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Figure 8.5.1.2-1: Paging 
[bookmark: _Hlk510775353]The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.
At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the TAI List for Paging IE.
If the Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 38.304 [12] and TS 36.304 [29].
For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging IE, the NG-RAN node shall generate one page on the radio interface.
If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.501 [9].
If the UE Radio Capability for Paging IE is included in the PAGING message, the NG-RAN node may use it to apply specific paging schemes.
If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 38.300 [8].
If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 38.300 [8].
If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 38.331 [18] and TS 36.331 [21].
If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NG interface to determine when to page the UE. 
If the NB-IoT Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 36.304 [29].
If the Enhanced Coverage Restriction IE is included in the PAGING message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].
If the Paging Assistance Data for CE Capable UE IE is included in the Assistance Data for Paging IE in the PAGING message, it may be used for paging the indicated CE capable UE, according to TS 23.502 [10].
If the WUS Assistance Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it to determine the WUS group for the UE, as specified in TS 36.304 [29].
If the Paging eDRX Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it according to TS 36.304 [29]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the NG-RAN node shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN node should take into account the reception time of the PAGING message on the NGAP interface to determine when to page the UE.
If the CE-mode-B Restricted IE is included in the PAGING message and the Enhanced Coverage Restriction IE is not set to "restricted", the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].
If the NPN Paging Assistance Information IE is included in the Assistance Data for Paging IE, the NG-RAN node may take it into account when determining the cells where paging will be performed.
If the PEI Assistance Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9] and TS 38.300 [14].

<Unchanged Text Omitted>
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This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF  NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.3.1.138
	
	YES
	ignore

	NB-IoT Paging DRX
	O
	
	9.3.1.139
	If this IE is present, the Paging DRX IE is ignored.
	YES
	ignore

	Enhanced Coverage Restriction
	O
	
	9.3.1.140
	
	YES
	ignore

	WUS Assistance Information
	O
	
	9.3.1.143
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	CE-mode-B Restricted
	O
	
	9.3.1.155
	
	YES
	Ignore

	PEI Assistance Information
	O
	
	INTEGER (1..8, …)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.




<Unchanged Text Omitted>
[bookmark: _Toc81304723]9.3.1.15	Core Network Assistance Information for RRC INACTIVE
This IE provides assistance information for RRC_INACTIVE configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UE Identity Index Value
	M
	
	9.3.3.23
	
	-
	

	UE Specific DRX
	O
	
	Paging DRX
9.3.1.90
	
	-
	

	Periodic Registration Update Timer
	M
	
	9.3.3.24
	
	-
	

	MICO Mode Indication
	O
	
	9.3.1.23
	
	-
	

	TAI List for RRC Inactive
	
	1
	
	
	-
	

	>TAI List for RRC Inactive Item
	
	1..<maxnoofTAIforInactive>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Expected UE Behaviour
	O
	
	9.3.1.93
	
	-
	

	Paging eDRX Information
	O
	
	9.3.1.154
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.3.3.52
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	MICO All PLMN
	O
	
	9.3.1.194
	
	YES
	Ignore

	PEI Assistance Information
	O
	
	INTEGER (1..8, …)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTAIforInactive
	Maximum no. of TAIs for RRC Inactive. Value is 16.



<Unchanged Text Omitted>
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-- ASN1START
-- **************************************************************
--
-- PDU definitions for NGAP.
--
-- **************************************************************

<Unchanged Text Omitted>
	PagingAssisDataforCEcapabUE,
	PagingDRX,
	PagingOrigin,
	PagingPriority,
	PagingeDRXInformation,
	PEI-Assistance-Info,
	PDUSessionAggregateMaximumBitRate,

<Unchanged Text Omitted>
	id-PagingeDRXInformation,
	id-PagingOrigin,
	id-PagingPriority,
	id-PEI-Assistance-Info,
	
	id-PDUSessionResourceAdmittedList,


<Unchanged Text Omitted>
-- **************************************************************
--
-- PAGING ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- PAGING
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {PagingIEs} },
	...
}

PagingIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-UEPagingIdentity				CRITICALITY ignore	TYPE UEPagingIdentity				PRESENCE mandatory	}|
	{ ID id-PagingDRX						CRITICALITY ignore	TYPE PagingDRX						PRESENCE optional		}|
	{ ID id-TAIListForPaging				CRITICALITY ignore	TYPE TAIListForPaging				PRESENCE mandatory	}|
	{ ID id-PagingPriority					CRITICALITY ignore	TYPE PagingPriority					PRESENCE optional		}|
	{ ID id-UERadioCapabilityForPaging		CRITICALITY ignore	TYPE UERadioCapabilityForPaging		PRESENCE optional		}|
	{ ID id-PagingOrigin					CRITICALITY ignore	TYPE PagingOrigin					PRESENCE optional		}|
	{ ID id-AssistanceDataForPaging			CRITICALITY ignore	TYPE AssistanceDataForPaging		PRESENCE optional		}|
	{ ID id-NB-IoT-Paging-eDRXInfo			CRITICALITY ignore	TYPE NB-IoT-Paging-eDRXInfo			PRESENCE optional		}|
	{ ID id-NB-IoT-PagingDRX				CRITICALITY ignore	TYPE NB-IoT-PagingDRX				PRESENCE optional		}|
	{ ID id-Enhanced-CoverageRestriction	CRITICALITY ignore	TYPE Enhanced-CoverageRestriction	PRESENCE optional		}|
	{ ID id-WUS-Assistance-Information		CRITICALITY ignore	TYPE WUS-Assistance-Information		PRESENCE optional		}|
	{ ID id-PagingeDRXInformation			CRITICALITY ignore	TYPE PagingeDRXInformation			PRESENCE optional		}|
	{ ID id-CEmodeBrestricted				CRITICALITY ignore	TYPE CEmodeBrestricted				PRESENCE optional		}|
	{ ID id-PEI-Assistance-Info				CRITICALITY ignore	TYPE PEI-Assistance-Info				PRESENCE optional		},
	...
}


<Unchanged Text Omitted>
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<Unchanged Text Omitted>
CoreNetworkAssistanceInformationForInactive ::= SEQUENCE {
	uEIdentityIndexValue				UEIdentityIndexValue,
	uESpecificDRX						PagingDRX																	OPTIONAL,
	periodicRegistrationUpdateTimer		PeriodicRegistrationUpdateTimer,
	mICOModeIndication					MICOModeIndication															OPTIONAL,
	tAIListForInactive					TAIListForInactive,
	expectedUEBehaviour					ExpectedUEBehaviour															OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {CoreNetworkAssistanceInformationForInactive-ExtIEs} }	OPTIONAL,
	...
}

CoreNetworkAssistanceInformationForInactive-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-PagingeDRXInformation				CRITICALITY ignore	EXTENSION PagingeDRXInformation					PRESENCE optional	}|
	{ ID id-ExtendedUEIdentityIndexValue		CRITICALITY ignore	EXTENSION ExtendedUEIdentityIndexValue			PRESENCE optional	}|
	{ ID id-UERadioCapabilityForPaging			CRITICALITY ignore	EXTENSION UERadioCapabilityForPaging			PRESENCE optional	}|
	{ ID id-MicoAllPLMN							CRITICALITY ignore	EXTENSION MicoAllPLMN								PRESENCE optional	}|
	{ ID id-PEI-Assistance-Info					CRITICALITY ignore	EXTENSION PEI-Assistance-Info							PRESENCE optional	},
	...
}


<Unchanged Text Omitted>
PEI-Assistance-Info ::= INTEGER(1..8, ...)

<Unchanged Text Omitted>
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc81305006]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<Unchanged Text Omitted>
	id-MicoAllPLMN											ProtocolIE-ID ::= 282
	id-QosFlowFailedToSetupList								ProtocolIE-ID ::= 283
	id-PEI-Assistance-Info										ProtocolIE-ID ::= aaa


<Unchanged Text Omitted>








3GPP
5. TP for TS 38.473
[bookmark: _Toc20955720][bookmark: _Toc29892814][bookmark: _Toc36556751][bookmark: _Toc45832127][bookmark: _Toc51763307][bookmark: _Toc64448470][bookmark: _Toc66289129][bookmark: _Toc74154242][bookmark: _Toc81382986][bookmark: _Toc88657619]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

<Unchanged Text Omitted>
NID	Network Identifier
NPN	Non-Public Network
NSSAI	Network Slice Selection Assistance Information
PEI	Paging Early Indication
posSIB	Positioning SIB
PNI-NPN	Public Network Integrated NPN
RANAC	RAN Area Code
RIM	Remote Interference Management
RIM-RS	RIM Reference Signal
RRC	Radio Resource Control


<Unchanged Text Omitted>

[bookmark: _Toc88657757]8.7	Paging procedures
[bookmark: _Toc20955845][bookmark: _Toc29892939][bookmark: _Toc36556876][bookmark: _Toc45832266][bookmark: _Toc51763446][bookmark: _Toc64448609][bookmark: _Toc66289268][bookmark: _Toc74154381][bookmark: _Toc81383125][bookmark: _Toc88657758]8.7.1	Paging 
[bookmark: _Toc20955846][bookmark: _Toc29892940][bookmark: _Toc36556877][bookmark: _Toc45832267][bookmark: _Toc51763447][bookmark: _Toc64448610][bookmark: _Toc66289269][bookmark: _Toc74154382][bookmark: _Toc81383126][bookmark: _Toc88657759]8.7.1.1	General
The purpose of the Paging procedure is used to provide the paging information to enable the gNB-DU to page a UE. The procedure uses non-UE associated signalling.
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Figure 8.7.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.
The Paging DRX IE may be included in the PAGING message, and if present the gNB-DU may use it to determine the final paging cycle for the UE.
The Paging Priority IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 23.501 [21].
At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE.
The Paging Origin IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.
If the PEI Assistance Information IE is included in the PAGING message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [21] and TS 38.300 [21].
If the UE-ID Based Subgrouping Indication IE is included in the PAGING message while the PEI Assistance Information IE is not included, the NG-RAN node shall, if supported, use it as defined in TS 38.300 [21].

<Unchanged Text Omitted>
[bookmark: _Toc20955901][bookmark: _Toc29893013][bookmark: _Toc36556950][bookmark: _Toc45832382][bookmark: _Toc51763635][bookmark: _Toc64448801][bookmark: _Toc66289460][bookmark: _Toc74154573][bookmark: _Toc81383317]9.2.6	Paging messages
9.2.6.1	PAGING
This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity 
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	Paging Cell List 
	
	1
	
	
	YES
	ignore

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	Ignore

	PEI Assistance Information
	O
	
	INTEGER (1..8, …)
	
	YES
	ignore

	UE-ID Based Subgrouping Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 





<Unchanged Text Omitted>
[bookmark: _Toc20956002][bookmark: _Toc29893128][bookmark: _Toc36557065][bookmark: _Toc45832585][bookmark: _Toc51763907][bookmark: _Toc64449079][bookmark: _Toc66289738][bookmark: _Toc74154851][bookmark: _Toc81383595]9.4.4	PDU Definitions
-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

<Unchanged Text Omitted>
	Extended-GNB-DU-Name,
	F1CTransferPath,
	SCGIndicator,
	SpatialRelationPerSRSResource,
	PEI-Assistance-Info,
	UE-ID-Based-Subgrouping-Indication


<Unchanged Text Omitted>
	id-SCGIndicator,
	id-SRSSpatialRelationPerSRSResource,
	id-PEI-Assistance-Info,
	id-UE-ID-Based-Subgrouping-Indication,


<Unchanged Text Omitted>
-- **************************************************************
--
-- Paging PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Paging
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ PagingIEs}},
	...
}

PagingIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-UEIdentityIndexValue	CRITICALITY reject	TYPE UEIdentityIndexValue		PRESENCE mandatory	}|
	{ ID id-PagingIdentity			CRITICALITY reject	TYPE PagingIdentity				PRESENCE mandatory	}|
	{ ID id-PagingDRX				CRITICALITY ignore	TYPE PagingDRX					PRESENCE optional	}|
	{ ID id-PagingPriority			CRITICALITY ignore	TYPE PagingPriority				PRESENCE optional	}|
	{ ID id-PagingCell-List			CRITICALITY ignore	TYPE PagingCell-list			PRESENCE mandatory	}|
	{ ID id-PagingOrigin			CRITICALITY ignore	TYPE PagingOrigin				PRESENCE optional	}|
	{ ID id-PEI-Assistance-Info		CRITICALITY ignore	TYPE PEI-Assistance-Info		PRESENCE optional	}|
	{ ID id-UE-ID-Based-Subgrouping-Indication		CRITICALITY ignore	TYPE UE-ID-Based-Subgrouping-Indication		PRESENCE optional	},
	...
}

PagingCell-list::= SEQUENCE (SIZE(1.. maxnoofPagingCells)) OF ProtocolIE-SingleContainer { { PagingCell-ItemIEs } }

PagingCell-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-PagingCell-Item		CRITICALITY ignore	TYPE PagingCell-Item			PRESENCE mandatory}	,
	...
}



[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<Unchanged Text Omitted>
PagingDRX ::= ENUMERATED {
	v32,
	v64,
	v128,
	v256,
	...
}

PEI-Assistance-Info ::= INTEGER(1..8, ...)


<Unchanged Text Omitted>
<Unchanged Text Omitted>
UE-associatedLogicalF1-ConnectionItemExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

UE-CapabilityRAT-ContainerList::= OCTET STRING

UE-ID-Based-Subgrouping-Indication ::= ENUMERATED {true, ...}


UEContextNotRetrievable ::= ENUMERATED {true, ...}

UEIdentityIndexValue ::= CHOICE {
	indexLength10			BIT STRING (SIZE (10)),
	choice-extension		ProtocolIE-SingleContainer { {UEIdentityIndexValueChoice-ExtIEs} }	
}

UEIdentityIndexValueChoice-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

<Unchanged Text Omitted>

[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<Unchanged Text Omitted>
id-TRPType											ProtocolIE-ID ::= 434
id-SRSSpatialRelationPerSRSResource					ProtocolIE-ID ::= 435
id-PEI-Assistance-Info								ProtocolIE-ID ::= aaa
id-UE-ID-Based-Subgrouping-Indication				ProtocolIE-ID ::= bbb

<Unchanged Text Omitted>
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