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1
Introduction

The transport of LPPa over S1 is based on the encapsulation of LPPa PDUs into appropriate S1AP messages (LPPA TRANSPORT messages), in both “downlink” (from the MME to the eNB) and “uplink” (from the eNB to the MME). Both UE-associated and non-UE-associated transport is defined. Hence, 4 messages are currently specified in S1AP:
· DOWNLINK UE-ASSOCIATED LPPA TRANSPORT message;

· UPLINK UE-ASSOCIATED LPPA TRANSPORT message;

· DOWNLINK NON UE-ASSOCIATED LPPA TRANSPORT message;

· UPLINK NON UE-ASSOCIATED LPPA TRANSPORT message.

In E-UTRAN, UE-associated signaling supports E-CID and UTDOA positioning for a specific UE; non-UE-associated signaling supports OTDOA positioning (namely, to obtain assistance data from an eNB).

A similar transport mechanism needs to be defined in NGAP to transport NRPPa messages between the gNB and the LMF.

2
Discussion

Support for least E-CID (starting with Cell portion ID) and OTDOA positioning is currently foreseen in NRPPa. Regardless of the details, it seems logical to support both UE-associated and non-UE-associated NRPPa message transport in NGAP.
Proposal 1 Support both UE-associated and non-UE-associated NRPPa message transport in NGAP.
Both “uplink” (from the gNB to the AMF) and “downlink” (from the AMF to the gNB) transport messages are needed.

Proposal 2 Define both “uplink” (from the gNB to the AMF) and “downlink” (from the AMF to the gNB) NRPPa transport messages in NGAP.

NGAP is terminated in the gNB and in the AMF; NRPPa is terminated in the gNB and in the LMF. A separate transport mechanism to relay NRPPa messages between the AMF and the LMF will be needed; such mechanism is out of RAN3 scope. This will be the 5GC equivalent of SLs, used in EPC to relay LPPa messages between the MME and the E-SMLC.
Proposal 3 A separate transport mechanism (out of RAN3 scope) is needed to relay NRPPa messages between the AMF and the LMF.

Proposal 4 Agree TP for NGAP (38.413) below.

3
Conclusion
Similarly to E-UTRAN, where S1AP transports LPPa messages between the eNB and the MME, we need a mechanism for NGAP to transport NRPPa messages between the gNB and the AMF. We assume that an appropriate transport mechanism in 5GC (out of RAN3 scope) will be in place to relay NRPPa messages between the AMF and the LMF.
Proposal 1
Support both UE-associated and non-UE-associated NRPPa message transport in NGAP.

Proposal 2
Define both “uplink” (from the gNB to the AMF) and “downlink” (from the AMF to the gNB) NRPPa transport messages in NGAP.

Proposal 3
A separate transport mechanism (out of RAN3 scope) is needed to relay NRPPa messages between the AMF and the LMF.

Proposal 4
Agree TP for NGAP (38.413) below.

4
TP for 38.413 v0.6.0
START of CHANGES 
2
References

Unchanged parts of the section omitted
[16]
3GPP TS 36.413: “Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)”.

[17]
3GPP TS 36.300: “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2”.

[18]
3GPP TS 38.331: “NG-RAN; Radio Resource Control (RRC) Protocol Specification”.

[xx]
3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".
NEXT CHANGE

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

5GC
5G Core Network

AMF
Access and Mobility Management Function

EP
Elementary Procedure
GBR
Guaranteed Bit Rate

GTP
GPRS Tunnelling Protocol
IE
Information Element
NAS
Non-Access Stratum

NCGI
NR Cell Global Identifier

NGAP
NG Application Protocol

PLMN
Public Land Mobile Network
QoS
Quality of Service

SCTP
Stream Control Transmission Protocol
SMF
Session Management Function

S-NG-RAN node
Secondary NG-RAN node

S-NSSAI
Single Network Slice Selection Assistance Information

TEID
Tunnel Endpoint Identifier
UE
User Equipment
NRPPa
NG-RAN Positioning Protocol Annex

NEXT CHANGE

8
NGAP Procedures
8.1
List of NGAP Elementary Procedures
Unchanged parts of the section omitted
Table 8.1-2: Class 2 procedures

	Elementary Procedure
	Message

	Downlink RAN Configuration Transfer
	DOWNLINK RAN CONFIGURATION TRANSFER

	Downlink RAN Status Transfer
	DOWNLINK RAN STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	Uplink RAN Configuration Transfer
	UPLINK RAN CONFIGURATION TRANSFER

	Uplink RAN Status Transfer
	UPLINK RAN STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	PDU Session Resource Notify
	PDU SESSION RESOURCE NOTIFY

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	Downlink UE Associated NRPPa Transport
	DOWNLINK UE ASSOCIATED NRPPa TRANSPORT

	Uplink UE Associated NRPPa Transport
	UPLINK UE ASSOCIATED NRPPa TRANSPORT

	Downlink Non UE Associated NRPPa Transport
	DOWNLINK NON UE ASSOCIATED NRPPa TRANSPORT

	Uplink Non UE Associated NRPPa Transport
	UPLINK NON UE ASSOCIATED NRPPa TRANSPORT


NEXT CHANGE

8.xx
NRPPa transport

8.xx.1
General
The purpose of the NRPPa Transport procedure is to carry NRPPa signalling (defined in TS 38.455 [xx]) between gNB and LMF over the NG Interface as defined in TS 38.455 [xx]. The procedure may use UE-associated signalling or non-UE associated signalling. The UE-associated signalling is used to support E-CID positioning of a specific UE. The non-UE associated signalling is used to obtain assistance data from an gNB to support OTDOA positioning for any UE.
8.xx.2
Successful Operations

8.xx.2.1
DOWNLINK UE ASSOCIATED NRPPA TRANSPORT
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Figure 8.xx.2.1-1: DOWNLINK UE ASSOCIATED NRPPA Transport Procedure

The AMF initiates the procedure by sending the DOWNLINK UE ASSOCIATED NRPPA TRANSPORT message to gNB.
8.xx.2.2
UPLINK UE ASSOCIATED NRPPA TRANSPORT
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Figure 8.xx.2.2-1: UPLINK UE ASSOCIATED NRPPA TRANSPORT Procedure

The gNB initiates the procedure by sending the UPLINK UE ASSOCIATED NRPPA TRANSPORT message to AMF.

8.xx.2.3
DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT
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Figure 8.xx.2.3-1: DOWNLINK NON UE ASSOCIATED NRPPA Transport Procedure

The ANF initiates the procedure by sending the DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT message to gNB.
8.xx.2.4
UPLINK NON UE ASSOCIATED NRPPA TRANSPORT
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Figure 8.xx.2.4-1: UPLINK NON UE ASSOCIATED NRPPA TRANSPORT Procedure

The gNB initiates the procedure by sending the UPLINK NON UE ASSOCIATED NRPPA TRANSPORT message to AMF.

8.xx.3
Unsuccessful Operation

Not applicable

8.xx.4
Abnormal Conditions

If an AMF receives an UPLINK UE ASSOCIATED NRPPA TRANSPORT message with an unknown Routing ID for the UE, the AMF shall ignore the message.

If an AMF receives an UPLINK NON UE ASSOCIATED NRPPA TRANSPORT message indicating an unknown or unreachable Routing ID, the AMF shall ignore the message.

NEXT CHANGE

9.2.yy
NRPPa Transport Messages

9.2.yy.1
DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

This message is sent by the AMF and is used for carrying NRPPa message over the NR interface.
Direction: AMF ( gNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Routing ID
	M
	
	9.2.3.z1
	
	YES
	reject

	NRPPa-PDU
	M
	
	9.2.3.z2
	
	YES
	reject


9.2.yy.2
UPLINK UE ASSOCIATED NRPPA TRANSPORT

This message is sent by the gNB and is used for carrying NRPPa message over the NR interface.
Direction: gNB ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Routing ID
	M
	
	9.2.3.z1
	
	YES
	reject

	NRPPa-PDU
	M
	
	9.2.3.z2
	
	YES
	reject


9.2.yy.3
DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

This message is sent by the AMF and is used for carrying NRPPa message over the NR interface.
Direction: AMF ( gNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Routing ID
	M
	
	9.2.3.z1
	
	YES
	reject

	NRPPa-PDU
	M
	
	9.2.3.z2
	
	YES
	reject


9.2.yy.4
UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

This message is sent by the gNB and is used for carrying NRPPa message over the NR interface.
Direction: gNB ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Routing ID
	M
	
	9.2.3.z1
	
	YES
	reject

	NRPPa-PDU
	M
	
	9.2.3.z2
	
	YES
	reject


NEXT CHANGE

9.2.3.z1
Routing ID

This information element is used to identify an LMF within the 5GC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Routing ID
	M
	
	OCTET STRING [FFS]
	


9.2.3.z2
NRPPa-PDU

This information element contains an gNB – LMF or LMF – gNB message that is transferred without interpretation in the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NRPPa-PDU
	M
	
	OCTET STRING
	


END of CHANGES
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