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1
Introduction
This paper proposes updates to the BL CR to TS 36.300 [1]. The updates include introduction of a mechanism for request-based served NR cell info, partly clearing an editor’s note introduced at RAN3#97bis. We also review the applicability of NRT attributes for NCRs between the eNB and the en-gNB.
2
Discussion
Request-based served NR cell info:
It was agreed at RAN3#97bis that an en-gNB may serve 16384 cells. A consequence of this is that the EN-DC X2 SETUP REQUEST and RESPONSE messages could potentially be very big, considering that every piece of information needing 4 bytes per served NR cell would represent 64 kB. RAN3 also already considered that at least in distributed deployments, a neighbour eNB will not need information about all NR cells served by a cloud en-gNB, leading to the following working assumption:

WA: Xn/X2 shall support protocol functions to reduce the number of cells to be exchanged/processed by peer nodes

Further discussion on such protocol functions are therefore required, and for X2 we would like to propose the following mechanism:
Step 1: EN-DC X2 Setup procedure containing NR operating frequencies.

Step 2: The eNB discovers NR cells.

Step 3: The eNB sends EN-DC CONFIGURATION UPDATE requesting served NR cell info

Step 4: The en-gNB sends EN-DC CONFIGURATION UPDATE containing the requested NR cell info.
Proposal 1: Enable the described mechanism for served NR cell info on X2, avoiding mandate to include all served NR cells in EN-DC X2 Setup and EN-DC Configuration Update procedures. 
Furthermore, a mechanism derived from the above could be considered for Xn.

A possible way to document this mechanism is included in our text proposal in annex of this paper. The editor’s note introduced at RAN3#97bis is proposed to be cleared for what concerns served NR cell info. We believe that the part concerning served E-UTRA cell info needs further discussion under agenda item 10.14.

Proposal 2: Partly clear editor’s note of clause 22.3.2.3, leaving the part concerning served E-UTRA cell info for discussion under agenda item 10.14.
NRT attributes:

For neighbour relations in the NRT, TS 36.300 defines three attributes: NoRemove, NoHO, NoX2. These attributes were designed for a neighbour relation from an E-UTRA cell to another E-UTRA cell (intra-LTE NCR), while the current Rel-15 work involves enabling neighbour relations from an E-UTRA cell to an NR cell, as well as neighbour relations from an NR cell to an E-UTRA cell. 
If we extend the naming convention chosen for inter-RAT dual connectivity, we obtain different kinds of NCR:

· the term “EN-NCR” might be used to describe a neighbour relation (uni-lateral) from an E-UTRA cell to an NR cell;
· the term “MR-NCR” (multi-RAT) might be used to describe either a neighbour relation from an E-UTRA cell to an NR cell, or a neighbour relation from an NR cell to an E-UTRA cell.

Current status in RAN3 is that E-UTRAN stage 2 (TS 36.300) will be enhanced to contain descriptions of EN-NCRs, and it has been decided to use the new clause 22.3.4a for this purpose. MR-NCRs will be described in NG-RAN stage 2 (TS 38.300). 
Concerning the legacy NRT attributes (NoRemove, NoHO, NoX2), they all seem applicable to EN-NCRs. A question still remains whether in 5G it would be beneficial to differentiate the “NoHO” attribute between handover-based mobility and dual connectivity. We can see the following arguments to go in that direction:

· An EN-NCR for dual connectivity will be intra-EPS, while an EN-NCR for handover would be inter-system, i.e. the source system will be EPS while the target system is 5GS.
· Inter-system handover from EPS to 5GS (and vice versa) will not be part of NSA functionality concerned by Dec. 2017 version of Rel-15. 
· An algorithm based on “preferred RAT” for handover may not be sufficient in a 5G system, where deployments may mix areas covered by NR (inter-RAT HO to be preferred at area borders only) and areas covered by E-UTRA with NR capacity boosters (dual connectivity preferred).
Also, an X2 link between an eNB and an en-gNB may be established for two purposes: EN-DC and frequency sharing (discussed at this meeting under agenda item 10.14.2). The NoX2 attribute may therefore not be used for the purpose of excluding the use of EN-DC.
Because NSA specifications will provide no support for EPS->5GS handover, it seems to us preferable  to leave out, for the time being, description of “NoHO” attribute from section 22.3.4a, e.g. to avoid confusion about the purpose of this attribute. Also, a new NRT attribute “No EN-DC” seems needed to control the EN-DC functionality.

Proposal 3: Leave out, for the time being, description of “NoHO” attribute from section 22.3.4a.

Proposal 4: Introduce a new NRT attribute “No EN-DC”.
3
Conclusion
We have made the following proposals:
Proposal 1: Enable the described mechanism for served NR cell info on X2, avoiding mandate to include all served NR cells in EN-DC X2 Setup and EN-DC Configuration Update procedures. 

Proposal 2: Partly clear editor’s note of clause 22.3.2.3, leaving the part concerning served E-UTRA cell info for discussion under agenda item 10.14.
Proposal 3: Leave out, for the time being, description of “NoHO” attribute from section 22.3.4a.

Proposal 4: Introduce a new NRT attribute “No EN-DC”.
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<<< start of changes >>>
22.3.2
Dynamic Configuration of the X2 interface

22.3.2.1
Prerequisites

The following prerequisites are assumed:

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

22.3.2.2
SCTP initialization

For candidate eNB/en-gNB the eNB/en-gNB tries to initialize a SCTP association as described in IETF RFC 4960 [8], using a known initial remote IP Endpoint as the starting point, until SCTP connectivity is established.

22.3.2.3
Application layer initialization

Once SCTP connectivity has been established, the eNB and its candidate peer eNB are in a position to exchange application level configuration data over the X2 application protocol needed for the two nodes to interwork correctly on the X2 interface.

-
The eNB provides the relevant configuration information to the candidate eNB, which includes served cell information, etc.

-
The candidate eNB provides the relevant configuration information to the initiating eNB, which includes served cell information, etc.

-
When the application layer initialization is successfully concluded, the dynamic configuration procedure is completed and the X2 interface is operational.

- 
eNBs shall keep neighbouring eNBs updated with the complete list of served E-UTRA cells while the X2 interface is operational.
-
en-gNBs shall keep neighbouring eNBs updated with the complete list of served NR frequency carriers while the X2 interface is operational.
- 
en-gNBs shall keep neighbouring eNBs updated with a list of served NR cells, as requested by the eNB, while the X2 interface is operational
Editor’s note:  Whether and how eNBs keep neighbouring en-gNBs updated with list of served E-UTRA cells needs further discussion.
22.3.2a
Automatic Neighbour Relation Function

The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). Figure 22.3.2a-1 shows ANR and its environment:
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Figure 22.3.2a-1: Interaction between eNB and O&M due to ANR

The ANR function resides in the eNB and manages the conceptual Neighbour Relation Table (NRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NRT. ANR also contains the Neighbour Removal Function which removes outdated NRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific.

A Neighbour Cell Relation (NCR) in the context of ANR is defined as follows:

An existing Neighbour Relation from a source cell to a target cell means that eNB controlling the source cell:

a)
Knows the ECGI/CGI and PCI of the target cell.

b)
Has an entry in the Neighbour Relation Table for the source cell identifying the target cell.

c)
Has the attributes in this Neighbour Relation Table entry defined, either by O&M or set to default values.

For each cell that the eNB has, the eNB keeps a NRT, see Figure 22.3.2a-1. For each NCR, the NRT contains the Target Cell Identifier (TCI), which identifies the target cell. For E-UTRAN, the TCI corresponds to the E-UTAN Cell Global Identifier (ECGI) and Physical Cell Identifier (PCI) of the target cell. Furthermore, each NCR has three attributes, the NoRemove, the NoHO and the NoX2 attribute. These attributes have the following definitions:

-
No Remove: If checked, the eNB shall not remove the Neighbour Cell Relation from the NRT.

-
No HO: If checked, the Neighbour Cell Relation shall not be used by the eNB for handover reasons.

-
No X2: If checked, the Neighbour Relation shall not use an X2 interface in order to initiate procedures towards the eNB parenting the target cell.

Neighbour Cell Relations are cell-to-cell relations, while an X2 link is set up between two eNBs. Neighbour Cell Relations are unidirectional, while an X2 link is bidirectional.

NOTE:
The neighbour information exchange, which occurs during the X2 Setup procedure or in the eNB Configuration Update procedure, may be used for ANR purpose.

The ANR function also allows O&M to manage the NRT. O&M can add and delete NCRs. It can also change the attributes of the NRT. The O&M system is informed about changes in the NRT.
22.3.4a
Automatic Neighbour Relation Function towards NR 

The ANR function described in section 22.3.2 and 22.3.4 applies towards NR with enhancements as follows:

An existing NCR from a source E-UTRA cell to a target NR cell means that eNB controlling the source cell knows the NCGI and PCI of the target cell.

An X2 link may be set up between eNB and en-gNB. The NoRemove and the NoX2 attributes apply when the en-gNB parents the target cell. Each NCR has the following additional attribute: 
-
No EN-DC: If checked, the Neighbour Cell Relation shall not be used by the eNB for EN-DC.
Each E-UTRA cell contains an Inter Frequency Search list. This list contains all frequencies that shall be searched.

The PCI is defined by the carrier frequency and NR-PCI.
NOTE:
In the present version of the specification, the eNB may use the PCI reported by the UE to look up NCGI, TAC and supported PLMN-ID(s) in O&M provisioned information or in information received on the X2 interface.
<<< end of changes >>>
_1565681091.vsd
Text


Text


Just select and type text. Use control handle to adjust line spacing.


Neighbour Detection Function


Internal Iinformation


RRC


NRadd


Mrmnt 
reports


Mrmnt 
requests


NRT Managemnt Function


Add/Update Neighbor Relations


NR report


ANR function


Neighbour
Removal
Function


NRremove


eNB


O&M


NRupdate


Neighbor Relation Table


1


2


TCI


3


No 
Remove


TCI#1


TCI#1


No HO


No X2


O&M controlled
Neighbour Relation Attributes


Neighbour Relation


NR


TCl#1



