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Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2].

SA2 has now finalized their stage 2 TS in TS 23.247 [4].  

RAN2 agreed at RAN2#113bis to have group paging using MBS session ID for MBS supporting nodes:

Support group notification for multicast for MBS supporting nodes
Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states

For supporting nodes, using MBS session ID is feasible. 

At RAN3#114, RAN3 agreed:

              RAN3 shall support Option 2 (i.e., Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s)).

                It is proposed to include “UE Identity Index value” IE (i.e., 5G-S-TMSI mod 1024 defined in 9.3.3.23 in TS38.413) in the Multicast group paging message.

                It is proposed to include “Paging DRX” IE in the Multicast group paging message.

                FFS: Paging DRX is UE specific or Session specific.

                FFS: paging area shall include per list of UEs to be paged.

                It is proposed to include “MBS Service Area” IE in the Multicast group paging message, the detail is FFS.

                The IE“UE RAN Paging Identity” is not included in RAN Multicast Group Paging message.

                The set of TPs are technically correct

At last RAN3#114bis the following agreements were taken:
Paging area in multicast group paging is
A list of TAs in which the same set of UEs is to be paged in the Ng group paging message.
A cell list or RNA area list in Xn RAN group paging message
A cell list in F1 group paging message
UE specific DRX is agreed. i.e. a list of (UE identity index value, UE specific DRX) is included in the multicast group paging message.
Paging priority is not included in multicast group paging message. It can be added later if needed.
And associated TPs for 38.413, 38.423 and 38.473.
This paper proposes to finalize the topic by making some alignment between the interfaces. 
Multicast Group Paging Area List over XnAP and F1AP
For the BL CR on TS 38.413 the following was captured in chair’s notes: 
A list of TAs in which the same set of UEs is to be paged in the Ng group paging message.
In the actual BL CR, the list of TAs is called: Multicast Group Paging Area. 
The agreement in green above should read that the NGAP Paging message contains:
A Multicast Group Paging Area in which the same set of UEs is to be paged in the Ng group paging message.
But the above agreement would have meant that for one pagng action, multiple NGAP Paging messages would have to be sent, just because of different areas where different sets of UEs are involved.

In order to avoid this, the actual 38.413 BL CR has implemented (as original proposal of R3-220358):

A list of Multicast Group Paging Area in which the same set of UEs is to be paged in the Ng group paging message.
See below:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	MBS Session ID
	M
	
	9.3.1.x
	
	YES
	ignore

	MBS Service Area Information
	O
	
	(FFS)
	
	YES
	ignore

	Multicast Group Paging Area List
	M
	
	
	
	YES
	ignore

	> Multicast Group Paging Area Item
	
	1..<maxnoofPagingAreas>
	
	
	-
	

	>> Multicast Group Paging Area
	M
	
	9.3.1.y
	
	-
	

	>> UE Paging List
	
	0..1
	
	
	
	

	>>> UE Paging Item
	
	1..<maxnoofUEsforPaging>
	
	
	-
	

	>>>> UE Identity Index Value
	M
	
	9.3.3.23
	
	-
	

	>>>> Paging DRX
	O
	
	9.3.1.90
	
	-
	


However, the similar situation could happen over Xn: over Xn the RAN Paging area plays a similar role: there could be different sets of cells for which a different number of UEs are involved. It would be a waste to send multiple, paging messages for that. Same reasoning as over XnAP.

Therefore we propose that over XnAP the RAN Paging message should contain:

A list of Paging Areas in which the same set of UEs is to be paged in the Ng group paging message
Similar situation arises over F1 interface and we therefore like to propose:
Proposal 1: introduce a list of Multicast Group Paging Areas in XnAP RAN Paging message and F1AP Paging message.

Conclusion and Proposals
This paper has proposed some correction on XnAP and F1AP BL CRs for group paging.

Proposal 1: introduce a list of Multicast Group Paging Areas in XnAP RAN Paging message and F1AP Paging message.

Proposal 2: agree the corresponding TP below. 
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Annex A: TP for TS 38.473

9.2.xx.y
MULTICAST GROUP PAGING

This message is sent by the gNB-CU and is used to request the gNB-DU to multicast group 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

	MBS Session ID
	M
	
	9.3.1.xxx
	
	YES
	reject

	Multicast Group Paging Area List
	M
	
	9.3.1.xxx
	
	YES
	reject

	  >Multicast Group Paging Area Item
	
	1..<maxnoofPagingAreas>
	
	
	YES
	reject

	  >>UE Identity List for Paging
	
	0..1
	
	
	YES
	ignore

	 >>>UE Identity for Paging Item
	
	1..<maxnoofUEIDforPaging>
	
	
	-
	

	 >>>> UE Identity Index value
	M
	
	9.3.1.39
	
	-
	

	 >>>>Paging DRX 


	O
	
	9.3.1.40
	
	-
	

	  >>Paging Cell List 
	
	0..1
	
	
	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	


	Range bound
	Explanation

	maxnoofUEIDforPaging
	Maximum no. of UE ID for multicast group paging. Value is FFS.

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


9.4.4
PDU Definitions

-- ASN1START 

-- **************************************************************

--

-- PDU definitions for F1AP.

--

-- **************************************************************

F1AP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

LowerLayerPresenceStatusChange,


MBS-Area-Session-ID,


MBS-CUtoDURRCInformation,

MBS-Session-ID,


MulticastGroupPagingAreaList,


NotificationControl,


NRCGI,


NRPCI,
Not modified

TransmissionActionIndicator,


UE-associatedLogicalF1-ConnectionItem,



DUtoCURRCContainer,


PagingCell-Item, 

Not modified

id-InactivityMonitoringRequest,


id-InactivityMonitoringResponse,


id-MBS-Area-Session-ID,


id-MBS-CUtoDURRCInformation,

id-MBS-Session-ID,

id-MulticastGroupPagingAreaList,

id-new-gNB-CU-UE-F1AP-ID,


id-new-gNB-DU-UE-F1AP-ID,

id-oldgNB-DU-UE-F1AP-ID,

id-PLMNAssistanceInfoForNetShar,
Not modified

id-UEContextNotRetrievable,

id-UE-associatedLogicalF1-ConnectionItem,


id-UE-associatedLogicalF1-ConnectionListResAck,




id-DUtoCURRCContainer,


id-NRCGI,


id-PagingCell-Item,

Not modified 


maxnoofSLDRBs,


maxnoofTRPInfoTypes,


maxnoofTRPs,

maxnoofMRBs

FROM F1AP-Constants;

-- **************************************************************

--

-- Multicast Group Paging

--

-- **************************************************************

MulticastGroupPaging ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       {{ MulticastGroupPagingIEs}},


...

}

MulticastGroupPagingIEs F1AP-PROTOCOL-IES ::= {


{ ID id-MBS-Session-ID
CRITICALITY reject
TYPE MBS-Session-ID

PRESENCE mandatory
}|



{ ID id-MulticastGroupPagingAreaList
CRITICALITY reject
TYPE MulticastGroupPagingAreaList

PRESENCE mandatory
},

...

}






9.4.5
Information Element Definitions

-- ASN1START 

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

F1AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified

maxNoOfMeasTRPs,


maxnoofPRSresourceSets,


maxnoofPRSresources,


maxnoofMBSQoSFlows,

maxnoofMBSSAIs,

maxnoofPagingAreas,

maxnoofUEIDforPaging
FROM F1AP-Constants
Not modified
MeasuredResultsValue ::= CHOICE {


uL-AngleOfArrival
UL-AoA,


uL-SRS-RSRP


UL-SRS-RSRP,


uL-RTOA



UL-RTOA-Measurement,


gNB-RxTxTimeDiff
GNB-RxTxTimeDiff,


choice-extension
ProtocolIE-SingleContainer { { MeasuredResultsValue-ExtIEs } }

}

MeasuredResultsValue-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

MeasurementsToActivate ::= BIT STRING (SIZE (8))

MulticastGroupPagingAreaList ::= SEQUENCE (SIZE(1..maxnoofPagingAreas)) OF MulticastGroupPagingArea-Item

MulticastGroupPagingArea-Item ::= SEQUENCE {


pagingCell-list




PagingCell-list


OPTIONAL,


ueIdentityforPagingList


UEIdentityforPagingList
OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {MulticastGroupPagingArea-Item-ExtIEs} } 
OPTIONAL,


...

}

MulticastGroupPagingArea-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}

-- N
Not modified
UEIdentityIndexValueChoice-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

UEIdentityforPagingList ::= SEQUENCE (SIZE(1..maxnoofUEIDforPaging)) OF UEIdentityforPaging-Item

UEIdentityforPaging-Item ::= SEQUENCE {

uEIdentityIndexValue





UEIdentityIndexValue,


pagingDRX








PagingDRX

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {UEIdentityforPaging-Item-ExtIEs} } 
OPTIONAL,


...

}

UEIdentityforPaging-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}









UL-AoA ::= SEQUENCE {


azimuthAoA




INTEGER (0..3599),


zenithAoA




INTEGER (0..1799)
OPTIONAL,


lCS-to-GCS-TranslationAoA
LCS-to-GCS-TranslationAoA

OPTIONAL,


iE-extensions


ProtocolExtensionContainer { { UL-AoA-ExtIEs } }

}

Not modified
9.4.7
Constant Definitions

-- ASN1START 

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
Not modified
maxNoOfMeasTRPs






INTEGER ::= 64

maxnoofPRSresourceSets




INTEGER ::= 8

maxnoofPRSresources





INTEGER ::= 64
maxnoofMRBs







INTEGER ::= 32

maxnoofMBSQoSFlows





INTEGER ::= 64

maxnoofMBSSAIs 






INTEGER ::= 256
maxnoofUEIDforPaging 




INTEGER ::= FFS
maxnoofPagingAreas





INTEGER ::= 16 – value FFS
Not modified
id-BroadcastMRBs-ToBeSetupMod-List




ProtocolIE-ID ::= x26
id-BroadcastMRBs-ToBeSetupMod-Item




ProtocolIE-ID ::= x27

id-Supported-MBS-SAI







ProtocolIE-ID ::= xxx



id-MulticastGroupPagingAreaList





ProtocolIE-ID ::= xxx

END

-- ASN1STOP 
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