3GPP TSG-RAN WG3 Meeting #95bis
R3-171145
Spokane, WA, USA 3rd – 7th April 2017
Agenda Item:
10.4.2
Source:
Ericsson
Title:
ANR and TNL address discovery for NG RAN
Document for:
Discussions & Approval

1
Introduction

It is assumed that NG/Xn Setup, ANR and TNL Address discovery will be supported in NG RAN as well, see section 12.2 in TR 38.801 [1]. This document discusses the general approach and provides first input for normative work.
2
Discussion

2.1
General approach

The Automatic Neighbour Relation (ANR) function, see chapter 22.3 of TS 36.300 [2], was introduced in the first LTE Release.

ANR, together with (X2) TNL address discovery and dynamic configuration of the X2 interface, as specified in TS 36.300 [2,] require that the involved E-UTRAN nodes have announced their presence to the MME by means of the dynamic S1-MME interface configuration.

Observation 1 NG-C Setup is one pre-requisite of TNL address discovery, if in 5G the AMF is still foreseen to resolve NG RAN node ID’s for that sake.

Further, ANR in 5G system will rely on UEs reading cell broadcast information when being tasked to do so, like in EPS, i.e. a UE needs to be able to report the (Global) NR Cell identity (and other identities able to provide input for automated setup of traffic interfaces). 

Observation 2 Another prerequisite for automated traffic interface setup is a UEs ability to report broadcast information, like global cell identities, once tasked to do so by a RAN node.

Another aspect is the relation between the NG RAN node identity definition and the cell identity broadcast. If, like discussed in another paper, such relation is given by means that can be provided by traffic interfaces alone (i.e. the NG-C, Xn-C and Uu interface), then the level of autonomy for self-configuration is the 5G system is comparable to the EPS.

Observation 3 The level of autonomy for self-configuration in the 5G system depends on the relation between the NG node IDs and the information broadcast in a cell within an NG RAN.

This document assumes the same concepts for self-configuration of traffic interfaces (NG and Xn) as in the EPS for S1 and X2. This, among other reasons, due to the fact, that E-UTRA access and the related concepts provided on the Uu are inherited by 5G, i.e. if NR access would foresee a different concept, tight interworking wouldn’t between E-UTRA and NR would be more burdensome. 

It is therefore proposed to align self-configuration concepts of EPS and 5G system.

Proposal 1 It is proposed to align self-configuration concepts of the NG and Xn interfaces with those introduce in EPS for S1 and X2.
2.2
Input for stage 2 (38.800)

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
X
Support for self-configuration and self-optimization of gNBs
X.1
Definitions

Editor’s Note: text similar to section 22.1 of 36.000. Needs to be probably revisited
X.2
UE Support for self-configuration and self-optimisation

Editor’s Note: text similar to section 22.2 of 36.000. Needs to be probably revisited.
X.3
Self-configuration

X.3.1
Dynamic configuration of the NG-C interface

X.3.1.1
Prerequisites

The following prerequisites are assumed:

-
An initial remote IP end point to be used for SCTP initialisation is provided to the gNB for each AMF the gNB is supposed to connect to.
How the gNB gets the remote IP end point(s) and its own IP address are outside the scope of this specification.

Editor’s Note: further NG-C functions, like provision of further AMF pool information and other concepts that may come from SA2 are FFS.
X.3.1.2
SCTP initialization

Editor’s Note: This is a place holder, text similar to section 22.3.1.2 of 36.000.
X.3.1.3
Application layer initialization

Once SCTP connectivity has been established, the gNB and the AMF shall exchange application level configuration data over the NG-C application protocol with the NG Setup Procedure, which is needed for these two nodes to interwork correctly on the NG interface.

-
The gNB provides the relevant configuration information to the AMF, which includes list of supported TA(s), etc.

-
The AMF provides the relevant configuration information to the gNB, which includes PLMN ID, etc.

-
When the application layer initialization is successfully concluded, the dynamic configuration procedure is completed and the NG-C interface is operational.

Editor’s Note: text from 36.300 seems to be sufficient description on that level, further input is FFS.
X.3.2
Dynamic Configuration of the Xn interface

X.3.2.1
Prerequisites

The following prerequisites are necessary:

-
An initial remote IP end point to be used for SCTP initialisation is provided to the gNB.

X.3.2.2
SCTP initialization

Editor’s Note: This is a place holder, text similar to section 22.3.2.2 of TS 36.000.
X.3.2.3
Application layer initialization

Once SCTP connectivity has been established, the gNB and its candidate peer gNB are in a position to exchange application level configuration data over the Xn application protocol needed for the two nodes to interwork correctly on the Xn interface.

Editor’s Note: Note, that Xn Setup would have to cater for E-UTRA and NR RAT. This may also expected to be reflected in the definition of the gNB ID. 
Another aspect is the fact that one cell a certain RAT may have neighbours from 2 different RATs.
Also the current mandate of reporting *all* served cells might need to be revisited.
Further details are FFS.
X.3.3
Automatic Neighbour Relation Function

X.3.3.1
General

The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). 
Editor’s Note: Further details FFS, text similar to section 22.3.2a of TS 36.000.
X.3.3.2
Intra-system – intra E-UTRA Automatic Neighbour Relation Function

Editor’s Note: Expected to contain the very same text (apart from interface adaptations) section 22.3.3 of TS 36.000.
X.3.3.3
Intra-system – intra NR Automatic Neighbour Relation Function
Editor’s Note: If PCI concept is inherited by NR (and there is some likelihood that this is the case), probably this chapter can be merged with the intra-E-UTRA chapter. Expected to contain similar text (apart from interface and RAT specific adaptations) section 22.3.3 of TS 36.000.
X.3.3.4
Intra-system – inter RAT Automatic Neighbour Relation Function
Editor’s Note: This could be a short chapter describing the necessity for UEs to report inter-RAT neighbours within the NG RAN. 
X.3.3.5
Inter-system Automatic Neighbour Relation Function
Editor’s Note: This chapter to show inter-RAT (NR-E-UTRA) and intra-RAT (E-UTRA – E-UTRA) ANR between NG-RAN and E-UTRAN (only). 
X.3.6
Framework for PCI Selection

Editor’s Note: This is a place holder, if physical layer cell identification similar to E-UTRA is adopted for NR as well, a single chapter may be sufficient, similar to section 22.3.2.2 of TS 36.000. Otherwise, separate descriptions are necessary.
X.3.7
Xn-C TNL address discovery

X.3.7.1
Xn-C TNL address discovery of candidate gNB via the NG interface

If the gNB is aware of the gNB ID of the candidate gNB (e.g. via the ANR function) but not a TNL address suitable for SCTP connectivity, then the gNB can utilize the 5G CN (an AMF it is connected to) to help resolving the TNL address.  

Editor’s Note: Similar text as in 36.300 expected.
<<<<<<<<<<<<<<<<<<<< End of Text Proposal  >>>>>>>>>>>>>>>>>>>>

Proposal 2 It is proposed to agree on the text proposal for 38.300 as a starting point for future meetings.

2.3
Input for stage 3 – 38.413

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
X
S1AP Procedures

X.1
List of S1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	
	
	
	

	NG Setup
	NG SETUP REQUEST
	NG SETUP RESPONSE
	NG SETUP FAILURE

	gNB Configuration Update
	GNB CONFIGURATION UPDATE
	GNB CONFIGURATION UPDATE ACKNOWLEDGE
	GNB CONFIGURATION UPDATE FAILURE

	AMF Configuration Update
	AMF CONFIGURATION UPDATE
	AMF CONFIGURAION UPDATE ACKNOWLEDGE
	AMF CONFIGURATION UPDATE FAILURE

	
	
	
	


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	
	


<<<<<<<<<<<<<<<<<<<< Next Text Proposal  >>>>>>>>>>>>>>>>>>>>
X.Y.3
NG Setup 

X.Y.3.1
General

The purpose of the NG Setup procedure is to exchange application level data needed for the gNB and the AMF to correctly interoperate on the NG-C interface. This procedure shall be the first NGAP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.

Editor’s Note:
Further details FFS
X.Y.3.2
Successful Operation
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Figure x.y.3.2-1: NG Setup procedure: Successful Operation.

The gNB initiates the procedure by sending a NG SETUP REQUEST message including the appropriate data to the AMF. The AMF responds with a NG SETUP RESPONSE message including the appropriate data.

Editor’s Note:
Further details FFS
X.Y.3.3
Unsuccessful Operation
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Figure X.Y.3.3-1: NG Setup procedure: Unsuccessful Operation.

If the AMF cannot accept the setup, it should respond with a NG SETUP FAILURE and appropriate cause value.

Editor’s Note:
Further details FFS
X.Y.3.4
Abnormal Conditions

Editor’s Note:
Further details FFS
X.Y.4
gNB Configuration Update 

X.Y.4.1
General

The purpose of the gNB Configuration Update procedure is to update application level configuration data needed for the gNB and the AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any.

X.Y.4.2
Successful Operation
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Figure X.Y.4.2-1: GNB Configuration Update procedure: Successful Operation.

The gNB initiates the procedure by sending an GNB CONFIGURATION UPDATE message to the AMF including an appropriate set of updated configuration data that it has just taken into operational use. The AMF responds with GNB CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. 
Editor’s Note:
Further details FFS
X.Y.4.3
Unsuccessful Operation
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Figure X.Y.4.3-1: gNB Configuration Update procedure: Unsuccessful Operation.

If the AMF cannot accept the update, it shall respond with an GNB CONFIGURATION UPDATE FAILURE message and appropriate cause value.

Editor’s Note:
Further details FFS
X.Y.4.4
Abnormal Conditions

Editor’s Note:
Further details FFS
X.Y.5
AMF Configuration Update 

X.Y.5.1
General

The purpose of the AMF Configuration Update procedure is to update application level configuration data needed for the gNB and AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any.

X.Y.5.2
Successful Operation
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Figure X.Y.5.2-1: AMF Configuration Update procedure: Successful Operation.

The AMF initiates the procedure by sending an AMF CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB. The gNB responds with an AMF CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. 
Editor’s Note:
Further details FFS
X.Y.5.3
Unsuccessful Operation
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Figure X.Y.5.3-1: AMF Configuration Update: Unsuccessful Operation.

If the gNB cannot accept the update, it shall respond with an AMF CONFIGURATION UPDATE FAILURE message and appropriate cause value.

Editor’s Note:
Further details FFS
X.Y.5.4
Abnormal Conditions

Editor’s Note:
Further details FFS
<<<<<<<<<<<<<<<<<<<< Next Text Proposal  >>>>>>>>>>>>>>>>>>>>
x1.y2.z1
NG SETUP REQUEST

This message is sent by the gNB to transfer application layer information for an NG-C interface instance.

Direction: gNB ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Global gNB ID
	M
	
	<reference>
	Editor’s Note: May contain either a E-UTRA cell derived node ID or a NR cell derived Node ID
	YES
	reject

	gNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	FFS
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the gNB.
Editor’s Note: TAs applicable for 5G as well
	GLOBAL
	reject

	>TAC
	M
	
	<reference>
	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	<reference>
	
	
	

	>RAT-Type
	O
	
	<reference>
	Editor’s Note: This was introduced for NB. Applicability for NG RAN needs some more discussion
	-
	

	Default Paging DRX
	M
	
	<reference>
	Editor’s Note: assumption that this is common for NR and E-UTRA.
	YES
	ignore

	UE Retention Information
	O
	
	<reference>
	Editor’s Note: assumption that this concept is inherited from S1-MME
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	<reference>
	Editor’s Note: NB handling in NG RAN to be looked at
	YES
	ignore


x1.y2.z2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( gNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	AMF Name
	O
	
	PrintableString(SIZE(1..150,…))
	FFS
	YES
	ignore

	AMF pool and AMF code related information 
	M
	
	<reference>
	Editor’s Note: Will be similar to EPS, but details to be awaited from SA2.
	GLOBAL
	reject

	Relative AMF Capacity
	M
	
	<reference>
	Editor’s Note: Load balancing concepts to be awaited from SA2.
	YES
	ignore

	UE Retention Information
	O
	
	<reference>
	Editor’s Note: assumption that this concept is inherited from S1-MME
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< End of Text Proposal  >>>>>>>>>>>>>>>>>>>>

Proposal 3 It is proposed to agree on the text proposal for 38.413 as a starting point for future meetings.

2.4
Input for stage 3 – 38.423

<<<<<<<<<<<<<<<<<<<< Begin Text Proposal  >>>>>>>>>>>>>>>>>>>>
X
XnAP procedures

X.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	
	
	
	

	Xn Setup 
	XN SETUP REQUEST
	XN SETUP RESPONSE
	XN SETUP FAILURE

	gNB Configuration Update
	GNB CONFIGURATION UPDATE
	GNB CONFIGURATION UPDATE ACKNOWLEDGE
	GNB CONFIGURATION UPDATE FAILURE

	
	
	
	


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	
	


<<<<<<<<<<<<<<<<<<<< Next Text Proposal  >>>>>>>>>>>>>>>>>>>>
X.Y.Z
Xn Setup

X.Y.Z.1
General

The purpose of the Xn Setup procedure is to exchange application level configuration data needed for two gNBs to interoperate correctly over the Xn-C interface. 

Editor’s Note:
Further details FFS
The procedure uses non UE-associated signalling.

X.Y.Z.2
Successful Operation
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Figure X.Y.Z.2-1: Xn Setup, successful operation
The gNB1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate gNB2. The candidate gNB2 replies with the XN SETUP RESPONSE message. 
Editor’s Note:
Further details FFS
X.Y.Z.3
Unsuccessful Operation
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Figure x.y.z.3-1: Xn Setup, unsuccessful operation
If the candidate gNB2 cannot accept the setup it shall respond with an XN SETUP FAILURE message with appropriate cause value.

Editor’s Note:
Further details FFS
X.Y.3.4
Abnormal Conditions

Editor’s Note:
Further details FFS
X.Y.Z1
gNB Configuration Update 

X.Y.Z1.1
General

The purpose of the gNB Configuration Update procedure is to update application level configuration data needed for two gNBs to interoperate correctly over the Xn-C interface.

Editor’s Note:
Further details FFS
The procedure uses non UE-associated signalling.

X.Y.Z1.2
Successful Operation
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Figure X.Y:Z2.2-1: gNB Configuration Update, successful operation
The gNB1 initiates the procedure by sending an GNB CONFIGURATION UPDATE message to a peer gNB2.
Editor’s Note:
Further details FFS
X.Y.Z2.3
Unsuccessful Operation
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Figure X.Y.Z2.3-1: gNB Configuration Update, unsuccessful operation
If the gNB2 can not accept the update it shall respond with an GNB CONFIGURATION UPDATE FAILURE message and appropriate cause value.

Editor’s Note:
Further details FFS
X.Y.Z2.4
Abnormal Conditions

Editor’s Note:
Further details FFS
<<<<<<<<<<<<<<<<<<<< Next Text Proposal  >>>>>>>>>>>>>>>>>>>>
X1.Y1.Z
XN SETUP REQUEST

This message is sent by an gNB to a neighbouring gNB to transfer application data for an Xn-C interface instance.

Direction: gNB1 ( gNB2.

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

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Global gNB ID
	M
	
	<reference>
	Editor’s Note: May contain either a E-UTRA cell derived node ID or a NR cell derived Node ID
	YES
	reject

	Served Cells NR
	
	0 .. <maxCellingNB>
	
	Complete list of NR cells served by the gNB
	YES
	reject

	>Served Cell Information NR
	M
	
	<reference>
	
	–
	–

	>Neighbour Information NR
	O
	
	<reference>
	
	–
	–

	>Neighbour Information E-UTRA
	O
	
	<reference>
	
	–
	–

	Served Cells E-UTRA
	O
	0 .. <maxCellingNB>
	
	Complete list of E-UTRA cells served by the gNB
	YES
	reject

	>Served Cell Information E-UTRA
	M
	
	<reference>
	
	–
	–

	>Neighbour Information NR
	O
	
	<reference>
	
	–
	–

	>Neighbour Information E-UTRA
	O
	
	<reference>
	
	–
	–

	AMF Pool information
	M
	
	<reference>
	List of all the AMF pools to which the gNB belongs
	GLOBAL
	reject


<<<<<<<<<<<<<<<<<<<< End of Text Proposal  >>>>>>>>>>>>>>>>>>>>

Proposal 4 It is proposed to agree on the text proposal for 38.423 as a starting point for future meetings.

3
Conclusion
We shortly discussed the principles for self-configuration functions in NG RAN.
Observation 1
NG-C Setup is one pre-requisite of TNL address discovery, if in 5G the AMF is still foreseen to resolve NG RAN node ID’s for that sake.
Observation 2
Another prerequisite for automated traffic interface setup is a UEs ability to report broadcast information, like global cell identities, once tasked to do so by a RAN node.
Observation 3
The level of autonomy for self-configuration in the 5G system depends on the relation between the NG node IDs and the information broadcast in a cell within an NG RAN.


We propose the following:
Proposal 1
It is proposed to align self-configuration concepts of the NG and Xn interfaces with those introduce in EPS for S1 and X2.
Proposal 2
It is proposed to agree on the text proposal for 38.300 as a starting point for future meetings.
Proposal 3
It is proposed to agree on the text proposal for 38.413 as a starting point for future meetings.
Proposal 4
It is proposed to agree on the text proposal for 38.423 as a starting point for future meetings.
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