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1
Introduction

This paper explains the items introduced into the XnAP CR for network sharing concerning shared Xn-C signalling transport.
It also looks into 38.300 and 38.422.
2
Discussion on XnAP
2.1
Non-UE associated signalling

2.1.1
How to identify the interface instance

There are a couple of XnAP non-UE associated signalling messages, which do not have any IE suitable for indicating the interface instance for which the message is sent. However, some do contain the Global NG-RAN Node ID IE:

XN SETUP REQUEST

XN SETUP RESPONSE

NG-RAN NODE CONFIGURATION UPDATE

XN REMOVAL REQUEST

XN REMOVAL RESPONSE

The following XnAP non-UE associated signalling message do not contain the Global NG-RAN Node ID IE. Although some of them carry cell related information via which the Node ID could be figured out, it is probably an advantage to have the Global NG-RAN Node ID placed explicitly in the message.

XN SETUP FAILURE

NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE

NG-RAN NODE CONFIGURATION UPDATE FAILURE

CELL ACTIVATION REQUEST

CELL ACTIVATION RESPONSE

CELL ACTIVATION FAILURE

RESET REQUEST

RESET RESPONSE

ERROR INDICATION

XN REMOVAL FAILURE

E-UTRA – NR CELL RESOURCE COORDINATION REQUEST

E-UTRA – NR CELL RESOURCE COORDINATION RESPONSE

As some of the XnAP non-UE associated signalling message already carry the Global NG-RAN Node ID IE, it seems to be straight forward to add this IE to the ones not yet including it as an optional element.

Proposal 1-1:
Agree that XnAP non UE associated message shall all carry the Global NG-RAN node ID in case of shared Xn-C signalling transport.
2.1.2
Reset

The Reset procedure provides two possibilities, either resetting the whole interface instance or resetting only certain UE associated signalling connections.

If a whole interface instance is to be reset, the interface instance can be distinguished by relying on the indicated Global NG-RAN Node ID.

If only parts of an interface instance shall be reset by a single RESET message, the Partial Reset CHOICE is used.

There exists the possibility to include in the Partial Reset CHOICE information concerning more than one interface instance, which should not be restricted, but should be dealt with as an implementation matter.
2.1.4
Xn Setup

This following text in the general section 8.2.3.4 of the Xn Setup procedure needs further clarification in case several Xn-C interface instances are sharing the same signalling transport:

If the first message received for a specific TNL association is not an XN SETUP REQUEST, XN SETUP RESPONSE, or XN SETUP FAILURE message then this shall be treated as a logical error.
As AP specification text should concern a single interface instance only, one way to follow this principle would be to re-structure the latest version as follows:
If the first message received on a specific TNL association for the Xn-C interface instance is not an XN SETUP REQUEST, XN SETUP RESPONSE, or XN SETUP FAILURE message then this shall be treated as a logical error.
NOTE:
If Xn-C signalling transport is shared among multiple Xn-C interface instances, one Xn Setup procedure is issued per Xn-C interface instance to be setup, i.e. several Xn Setup procedures may be issued via the same TNL association after that TNL association has become operational. 
Such approach for stage 3 is aligned with the approach taken for F1.
Proposal 2-1:
Clarify in the Specify in Xn Setup abnormal condition procedure description in §8.2.3.4, that a logical error only exists if the issued Xn Setup is destined for an already setup interface instance.
Proposal 2-2:
To align with stage 2, the fact that for each Xn-C interface instance a separate Xn Setup procedure is issued, which can be deduced from proposal 1 along the indicated Global NG-RAN Node ID, is put into an informative NOTE.

2.1.4
NG-RAN Node Configuration Update
In all the stage 2 BL CRs, we have captured a common understanding that at least for non-UE associated signalling concerning served cell info, one procedure instance should be able to carry information of more than one interface instance.

The Configuration Update procedure provides the NG-RAN node with the possibility to setup/modify/delete served cells.

As on F1, the way how this procedure is used to transport information concerning multiple Xn-C interface instances, retaining the logical architectural model, is supposed to work as follows:

-
Each served cell related information item is associated with a single logical node only.

-
As discussed during RAN3#103bis, a new IE corresponding to the NR RRC PLMNIdentityInfoList is introduced in the Served Cell Information NR IE to allow a logical node being aware of shared network related information.

-
Likewise, a new IE corresponding to the E-UTRA RRC cellAccessRelatedInfo is introduced in the Served Cell Information E-UTRA IE to allow a logical node being aware of shared network related information.

Proposal 3-1:
Each served cell related information item in the NG-RAN Node Configuration Update procedure is associated with one logical node, it is however possible, to provide served cell related information items associated to several logical nodes in the same message.

Proposal 3-2:
The Served Cell Information NR IE may contain a new IE corresponding to the NR RRC PLMNIdentityInfoList to allow a logical node being aware of all shared network related information broadcast.

Proposal 3-3:
The Served Cell Information E_UTRA IE may contain a new IE corresponding to the E-UTRA RRC cellAccessRelatedInfo to allow a logical node being aware of all shared network related information broadcast.
2.2
UE associated and UE related signalling

Indicating the associated Xn-C interface instance can be achieved, in alignment with F1AP, by allocating the value of the corresponding NG-RAN node UE XnAP IDs so that it can be associated to that Xn-C interface instance. A respective NOTE is added to the IE sections 9.2.3.16 NG-RAN node UE XnAP ID.
Proposal 4-1:
Agree that associating a NG-RAN node UE XnAP ID value to an interface instance is possible, e.g. by partitioning the value range, is possible.
3
Stage 2 changes for 38.300
Changes in the CR for 38.300 for Xn-C are aligned with those in the CR for 38.401 for F1-C.
Proposal 5-1:
It is proposed to align the CR for 38.300 with the CR for 38.401.
4
Changes necessary for 38.422 ?

Relevant text in 38.472 was aligned with 38.422, so no issues are seen for 38.422.
Observation 6-1:
38.422 is phrased in a sufficiently accurate manner to cater for the shared signalling TNL transport case. No changes are needed.
5
Conclusion and Proposals
We went through the main parts of XnAP and have analysed the changes needed to specify protocol additions needed for support of shared Xn-C signalling transport.
The following was observed and is proposed :

Proposal 1-1:
Agree that XnAP non UE associated message shall all carry the Global NG-RAN node ID in case of shared Xn-C signalling transport.
Proposal 2-1:
Clarify in the Specify in Xn Setup abnormal condition procedure description in §8.2.3.4, that a logical error only exists if the issued Xn Setup is destined for an already setup interface instance.

Proposal 2-2:
To align with stage 2, the fact that for each Xn-C interface instance a separate Xn Setup procedure is issued, which can be deduced from proposal 1 along the indicated Global NG-RAN Node ID, is put into an informative NOTE.

Proposal 3-1:
Each served cell related information item in the NG-RAN Node Configuration Update procedure is associated with one logical node, it is however possible, to provide served cell related information items associated to several logical nodes in the same message.

Proposal 3-2:
The Served Cell Information NR IE may contain a new IE corresponding to the NR RRC PLMNIdentityInfoList to allow a logical node being aware of all shared network related information broadcast.

Proposal 3-3:
The Served Cell Information E_UTRA IE may contain a new IE corresponding to the E-UTRA RRC cellAccessRelatedInfo to allow a logical node being aware of all shared network related information broadcast.
Proposal 4-1:
Agree that associating a NG-RAN node UE XnAP ID value to an interface instance is possible, e.g. by partitioning the value range, is possible.
Proposal 5-1:
It is proposed to align the CR for 38.300 with the CR for 38.401.
Observation 6-1:
38.422 is phrased in a sufficiently accurate manner to cater for the shared signalling TNL transport case. No changes are needed.
It is also proposed to agree on the XnAP CR in R3-192835. 
It is also proposed to update the CR for 38.300 in R3-192986 along the CR for 38.401 in R3-192981.
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