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1. Introduction
There were some discussions on the possible impacts on the CT4 specifications to support PWS in SNPN at CT4#105e. The paper is to provide an analysis on the issue.
2. Description
2.1 5GS PWS architecture
The following Figure 3.4-1 as defined in TS 23.401 depicts the 5GS PWS system architecture, using service-based interfaces between CBCF and AMF, where the CBCF invokes Namf_Communication_NonUeN2MessageTransfer to delivery PWS messages.  


Figure 3.4-1: 5GS PWS architecture
Figure 3.4-3 depicts the basic network structure of 5GS PWS architecture using the reference point representation showing how the network functions interact with each other when PWS-IWF is used. This option is further described in Annex B.


Figure 3.4-3: 5GS PWS architecture in reference point representation with PWS-IWF

2.2 Analysis the impact
It is assumed that when delivering a warning message towards a specific SNPN and when the AMF serves several SNPNs, so the AMF needs the NID information to route the request message (containing PWS message) from CBCF or PWS-IWF to NG-RANs supporting that SNPN. 
See also following SA2 requirement:
NOTE 3:  Different PLMN IDs (or combinations of PLMN ID and NID) can also point to the same 5GC. When same 5GC supports multiple SNPNs (identified by PLMN ID and NID), then they are not used as equivalent SNPNs for a UE.
NOTE:   The AMF can learn the supported NID via NG Setup procedure.
Impact on TS 29.518:
As specified in clause 5.2.2.4.1.1 in 3GPP TS 29.518, when the NF service consumer, e.g. a CBCF, sends a HTTP POST message including "N2InformationTransferReqData" to deliver a NGAP message to request NG-RAN to broadcast a warning message, where the attributes "taiList" or "globalRanNodeList" will be included to enable the AMF to find NG-RAN to deliver the N2Information, here the N2Information includes complete NGAP message, e.g. WRITE-REPLACE WARNING REQUEST, as specified in clause 6.1.6.4.3.3. 
However as specified in 3GPP TS 29.571, data type "Tai" and "globaclRanNode" has already contained NID. (Annex below) So the AMF will be able to find right NG-RAN to support the intended SNPN.
[bookmark: _Toc25156201][bookmark: _Toc34124501][bookmark: _Toc43207615][bookmark: _Toc49857095][bookmark: _Toc56676928][bookmark: _Toc56691451][bookmark: _Toc56698715][bookmark: _Toc81297844]5.2.2.4.1.1	General
The NonUeN2MessageTransfer service operation is used by a NF Service Consumer to transfer N2 information to the 5G-AN through the AMF in the following procedures:
-	Obtaining non-UE associated network assistance data (See clause 4.13.5.6 in 3GPP TS 23.502 [3]);
-	Warning Request Transfer procedures (See clause 9A in 3GPP TS 23.041 [20]);
-	Configuration Transfer procedure (see clause 5.26 of 3GPP TS 23.501 [2])
-	RIM Information Transfer procedures (see clause 8.16 of 3GPP TS 38.413 [12]).
-	Broadcast of Assistance Data by an LMF (see clause 6.14.1 of 3GPP TS 23.273 [42]).
The NF Service Consumer shall invoke the service operation by sending POST to the URI of the "transfer" customer operation on the "Non UE N2Messages Collection" resource (See clause 6.1.3.8.4.2) on the AMF. See also figure 5.2.2.4.1.1-1.


Figure 5.2.2.4.1.1-1 Non-UE N2 Message Transfer
 
Observation1: There is no impact to TS 29.518 to support PWS in SNPN. It is not clear if the Warning Area List included in the NGAP Write-Replace Warning Request need include NID information to enable NG-RAN to broadcast in the right SNPN, anyway it is out of CT4 scope.  
 
Impact on TS 29.168:
However, for Sbc interface between PWS-IWF and CBC, as specified in TS 29.168, the 5GS TAI and Global RAN Node ID are referred to TS 38.413, where NID is not included.
Observation 2: CBC needs to include NID information in the SBc message, e.g. WRITE-REPLACE WARNING REQUEST, to be used by PWS-IWF build "Tai" and "globaclRanNode" when consuming Namf_Communication_NonUeN2MessageTransfer, so that the AMF can learn the NID for the SNPN that the warning message was intended for and then route NG-RAN that supports that NID. 
It is not clear if the Warning Area List 5GS need contain NID information to be used by NG-RAN to broadcast the warning message in the right location.
Conclusions:
For CT4 impact, TS 29.168 can be impacted unless RAN3 decides to modify their IEs definition for the 5GS TAI, Global RAN Node ID to contain a NID.

3. Proposal
[bookmark: _Hlk61529092]It is proposed to either revise the WID, e.g. remove 3GPP TS 29.518, or keep CT4 impacts as it is and wait for stage 2 requirements.

4. Annex

======================
Excerption from TS 29.518
======================
[bookmark: _Toc25156366][bookmark: _Toc34124668][bookmark: _Toc43207792][bookmark: _Toc49857262][bookmark: _Toc56677098][bookmark: _Toc56691621][bookmark: _Toc56698885][bookmark: _Toc81298030]6.1.6.2.9	Type: N2InformationTransferReqData
Table 6.1.6.2.9-1: Definition of type N2InformationTransferReqDataTransfer
	Attribute name
	Data type
	P
	Cardinality
	Description

	taiList
	array(Tai)
	C
	1..N
	This IE shall be included if the N2 information needs to be sent to the 5G-AN nodes that serve the list of tracking areas provided.

	ratSelector
	RatSelector
	C
	0..1
	This IE shall be included to indicate if the N2 information shall be transferred to ng-eNBs or gNBs exclusively.

	globalRanNodeList
	array(GlobalRanNodeId)
	C
	1..N
	This IE shall be included if the N2 information needs to be sent to the list of RAN nodes provided.

	n2Information
	N2InfoContainer
	M
	1
	This IE includes the information to be sent on the N2 interface to the identified 5G-AN nodes and additional information required for the processing of the message by the AMF.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in clause 6.1.8 is supported. 



======================
Excerption from TS 29.571
======================
[bookmark: _Toc24925841][bookmark: _Toc24926019][bookmark: _Toc24926195][bookmark: _Toc33964055][bookmark: _Toc33980809][bookmark: _Toc36462610][bookmark: _Toc36462806][bookmark: _Toc43026050][bookmark: _Toc49763584][bookmark: _Toc56754280][bookmark: _Toc82715895]5.4.4.4	Type: Tai
Table 5.4.4.4-1: Definition of type Tai
	Attribute name
	Data type
	P
	Cardinality
	Description

	plmnId
	PlmnId
	M
	1
	PLMN Identity

	tac
	Tac
	M
	1
	Tracking Area Code

	nid
	Nid
	O
	0..1
	Network Identifier, shall be present in case of SNPN, PlmnId together with Nid
indicates the identity of the SNPN to which the TA belongs to.



NOTE:	The "nid" attribute is used to convey the Network Identifier (NID) of the SNPN as part of the "Tai" JSON object data type definition; this is a protocol aspect that does not imply any change on the system-wide definition of the TAI, as described in 3GPP 23.003 [7].


[bookmark: _Toc24925865][bookmark: _Toc24926043][bookmark: _Toc24926219][bookmark: _Toc33964079][bookmark: _Toc33980833][bookmark: _Toc36462634][bookmark: _Toc36462830][bookmark: _Toc43026074][bookmark: _Toc49763608][bookmark: _Toc56754304][bookmark: _Toc82715919]5.4.4.28	Type: GlobalRanNodeId
Table 5.4.4.28-1: Definition of type GlobalRanNodeId
	Attribute name
	Data type
	P
	Cardinality
	Description

	plmnId
	PlmnId
	M
	1
	Indicates the identity of the PLMN that the RAN node belongs to.

	n3IwfId
	N3IwfId
	C
	0..1
	This IE shall be included if the AN node represents a N3IWF. When present, this IE shall contain the identifier of the N3IWF.
(NOTE 1).

	gNbId
	GNbId
	C
	0..1
	This IE shall be included if the RAN Node Id represents a gNB. When present, this IE shall contain the identifier of the gNB. (NOTE 1).

	ngeNbId
	NgeNbId
	C
	0..1
	This IE shall be included if the RAN Node Id represents a NG-eNB. When present, this IE shall contain the identifier of an NG-eNB.
(NOTE 1).

	wagfId
	WAgfId
	C
	0..1
	This IE shall be included if the AN node represents a W-AGF. When present, this IE shall contain the identifier of the W-AGF.
(NOTE 1).

	tngfId
	TngfId
	C
	0..1
	This IE shall be included if the AN node represents a TNGF. When present, this IE shall contain the identifier of the TNGF.
(NOTE 1).

	nid
	Nid
	O
	0..1
	Network Identifier shall be present in case of SNPN, PlmnId together with Nid indicates the identity of the SNPN to which the RanNode belongs to.

	eNbId
	ENbId
	C
	0..1
	This IE shall be included if the RAN Node Id represents an eNB. When present, this IE shall contain the identifier of an eNB.
(NOTE 1, NOTE 2).

	NOTE 1:	One of the six attributes n3IwfId, gNbIdm, ngeNbId, wagfId, tngfId, eNbId shall be present.
NOTE 2:	For UEs with 5GS subscription but without 5G NAS support, eNbId is used on N7 instead of n3IwfId, gNbIdm, ngeNbId.



======================
Excerption from TS 29.168
======================
[bookmark: _Toc525546519][bookmark: _Toc82523589]4.3.4.2.1	WRITE-REPLACE WARNING REQUEST
This message is sent by the CBC to request start or overwrite of a warning message broadcast. 
If the message is sent to the MME, then:
-	the List of TAIs IE, the Warning Area List IE and the Global eNB ID IE may be used; and
-	the List of 5GS TAIs IE, the Warning Area List 5GS IE, the Global RAN Node ID IE and the RAT Selector 5GS IE shall not be used.
If the message is sent to the PWS-IWF, then:
-	the List of 5GS TAIs IE, the Warning Area List 5GS IE, the Global RAN Node ID IE may be used; 
-	the List of TAIs IE, the Warning Area List IE and the Global eNB ID IE shall not be used; and-	the message shall address a Warning Area in E-UTRA or in NR, but not both simultaneously; the RAT Selector 5GS IE shall be used if the message is for the NR RAT.
Direction: CBC  MME, PWS-IWF 
Table 4.3.4.2.1-1: WRITE-REPLACE WARNING REQUEST message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	4.3.4.3.1
	
	YES
	reject

	Message Identifier
	M
	
	[7]
	
	YES
	reject

	Serial Number
	M
	
	[7]
	
	YES
	reject

	List of TAIs
	O
	
	
	
	YES
	reject

	 >TAI List Item
	
	1 to <maxnoofTAI>
	
	
	
	

	   >>TAI
	M
	
	[7]
	
	
	

	Warning Area List
	O
	
	[7]
	
	YES
	ignore

	Repetition Period
	M
	
	[7]
	
	YES
	reject

	Extended Repetition Period
	O
	
	[7]
	
	YES
	reject

	Number of Broadcast Requested
	M
	
	[7]
	
	YES
	reject

	Warning Type
	O
	
	[7]
	
	YES
	ignore

	Warning Security Information
	O
	
	[7]
	
	YES
	ignore

	Data Coding Scheme
	O
	
	[7]
	
	YES
	ignore

	Warning Message Contents
	O
	
	[7]
	
	YES
	ignore

	OMC ID
	O
	
	4.3.4.3.4
	
	YES
	ignore

	Concurrent Warning Message Indicator
	O
	
	[7]
	
	YES
	reject

	Send Write-Replace-Warning-Indication
	O
	
	4.3.4.3.5
	
	YES
	ignore

	Global eNB ID
	O
	
	[7]
	
	YES
	ignore

	List of 5GS TAIs
	O
	
	
	
	YES
	ignore

	 >5GS TAI List Item
	
	1 to <maxnoof5GSTAIs>
	
	
	
	

	   >>5GS TAI
	M
	
	[17]
	
	
	

	Warning Area List 5GS
	O
	
	[17]
	
	YES
	ignore

	Global RAN Node ID
	O
	
	[17]
	
	YES
	Ignore

	RAT Selector 5GS
	C
	
	4.3.4.3.10
	
	YES
	ignore

	Warning Area Coordinates
	O
	
	[7]
	
	YES
	Ignore



Table 4.3.4.2.1-2: RANGE explanation
	Range bound
	Explanation

	maxnoofTAI
	Maximum no. of TAI subject for warning message broadcast in E‑UTRAN. Value is 65535.

	Maxnoof5GSTAIs
	Maximum no. of TAI subject for warning message broadcast in 5GS. 



Editor's Note: the Maxnoof5GSTAIs value is FFS in RAN3 (assumption for ASN1 is 65535).
======================
Excerption from TS 38.413
======================
[bookmark: _Toc20955304][bookmark: _Toc29503755][bookmark: _Toc29504339][bookmark: _Toc29504923][bookmark: _Toc36553375][bookmark: _Toc36555102][bookmark: _Toc45652481][bookmark: _Toc45658913][bookmark: _Toc45720733][bookmark: _Toc45798611][bookmark: _Toc45898000][bookmark: _Toc51746205][bookmark: _Toc64446469][bookmark: _Toc73982339]9.3.3.5	PLMN Identity
This IE indicates the PLMN Identity.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	OCTET STRING (SIZE(3))
	Digits 0 to 9 encoded 0000 to 1001, 1111 used as filler digit.

Two digits per octet:
- bits 4 to 1 of octet n encoding digit 2n-1
- bits 8 to 5 of octet n encoding digit 2n

PLMN Identity consists of 3 digits from MCC followed by either:
- a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or
- 3 digits from MNC (in case of 3 digit MNC).



[bookmark: _Toc20955310][bookmark: _Toc29503761][bookmark: _Toc29504345][bookmark: _Toc29504929][bookmark: _Toc36553381][bookmark: _Toc36555108][bookmark: _Toc45652487][bookmark: _Toc45658919][bookmark: _Toc45720739][bookmark: _Toc45798617][bookmark: _Toc45898006][bookmark: _Toc51746211][bookmark: _Toc64446475][bookmark: _Toc73982345]9.3.3.11	TAI
This IE is used to uniquely identify a Tracking Area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.3.3.5
	

	TAC
	M
	
	9.3.3.10
	



[bookmark: _Toc20955169][bookmark: _Toc29503618][bookmark: _Toc29504202][bookmark: _Toc29504786][bookmark: _Toc36553232][bookmark: _Toc36554959][bookmark: _Toc45652270][bookmark: _Toc45658702][bookmark: _Toc45720522][bookmark: _Toc45798402][bookmark: _Toc45897791][bookmark: _Toc51745995][bookmark: _Toc64446259][bookmark: _Toc73982129]9.3.1.5	Global RAN Node ID
This IE is used to globally identify an NG-RAN node (see TS 38.300 [8]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NG-RAN node
	M
	
	
	

	>gNB
	
	
	
	

	>>Global gNB ID
	M
	
	9.3.1.6
	

	>ng-eNB
	
	
	
	

	>>Global ng-eNB ID
	M
	
	9.3.1.8
	

	>N3IWF
	
	
	
	

	>>Global N3IWF ID
	M
	
	9.3.1.57
	

	>TNGF
	
	
	
	

	>>Global TNGF ID
	M
	
	9.3.1.161
	

	>TWIF
	
	
	
	

	>>Global TWIF ID
	M
	
	9.3.1.163
	

	>W-AGF
	
	
	
	

	>>Global W-AGF ID
	M
	
	9.3.1.162
	



[bookmark: _Toc20955170][bookmark: _Toc29503619][bookmark: _Toc29504203][bookmark: _Toc29504787][bookmark: _Toc36553233][bookmark: _Toc36554960][bookmark: _Toc45652271][bookmark: _Toc45658703][bookmark: _Toc45720523][bookmark: _Toc45798403][bookmark: _Toc45897792][bookmark: _Toc51745996][bookmark: _Toc64446260][bookmark: _Toc73982130]9.3.1.6	Global gNB ID
This IE is used to globally identify a gNB (see TS 38.300 [8]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.3.3.5
	

	CHOICE gNB ID
	M
	
	
	

	>gNB ID
	
	
	
	

	>>gNB ID
	M
	
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.



[bookmark: _Toc20955135][bookmark: _Toc29503581][bookmark: _Toc29504165][bookmark: _Toc29504749][bookmark: _Toc36553195][bookmark: _Toc36554922][bookmark: _Toc45652231][bookmark: _Toc45658663][bookmark: _Toc45720483][bookmark: _Toc45798363][bookmark: _Toc45897752][bookmark: _Toc51745956][bookmark: _Toc64446220][bookmark: _Toc73982090]9.2.8.1	WRITE-REPLACE WARNING REQUEST
This message is sent by the AMF to request the start or overwrite of the broadcast of a warning message.
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
	reject

	Message Identifier
	M
	
	[bookmark: OLE_LINK155]9.3.1.35
	
	YES
	reject

	Serial Number
	M
	
	[bookmark: OLE_LINK156]9.3.1.36
	
	YES
	reject

	Warning Area List
	O
	
	9.3.1.37
	
	YES
	ignore

	Repetition Period
	M
	
	9.3.1.49
	
	YES
	reject

	Number of Broadcasts Requested
	M
	
	9.3.1.38
	
	YES
	reject

	Warning Type
	O
	
	9.3.1.39
	
	YES
	ignore

	Warning Security Information
	O
	
	OCTET STRING (SIZE(50))
	This IE is not used in the specification. If received, the IE is ignored.
	YES
	ignore

	Data Coding Scheme
	O
	
	9.3.1.41
	
	YES
	ignore

	Warning Message Contents
	O
	
	9.3.1.42
	
	YES
	ignore

	[bookmark: OLE_LINK161]Concurrent Warning Message Indicator
	O
	
	9.3.1.46
	
	YES
	reject

	Warning Area Coordinates
	O
	
	9.3.1.112
	
	YES
	ignore



image2.emf
AMF

PWS-

IWF

CBC

N50

CBE

SBc

UE

(R)AN

N2

Uu


Microsoft_Visio_Drawing.vsdx
AMF
PWS-IWF
CBC
N50
CBE
SBc
UE
(R)AN

N2
Uu



image3.emf
NF Service 

Consumer

AMF


Microsoft_Visio_2003-2010_Drawing1.vsd
NF Service Consumer


AMF


1.POST …/non-ue-n2-messages/transfer (N2InformationTransferReqData)


2b. 4xx/5xx(N2InformationTransferError) or 3xx


2a. 200 OK (N2InformationTransferRspData)



image1.emf
UE

(R)AN

AMF

PWS-IWF CBCF

N2

Namf

Uu


Microsoft_Visio_2003-2010_Drawing.vsd
UE


(R)AN


AMF


PWS-IWF


CBCF


�

N2


Namf


Uu



