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1. Overall description:

3GPP TSG SA WG5 thanks O-RAN Alliance / WG1 for their Liaison Statement on “LS on O-RAN – 3GPP Cooperation on Management Services”. 
3GPP SA5 would like to provide the following feedback to the O-RAN Alliance / WG1:

Provisioning:

O-RAN has selected the use of the 3GPP Provisioning MnS for configuration management of the O-RAN network functions.  O-RAN proposes to use a NETCONF solution set for provisioning MnS and a YANG solution set for 3GPP NRMs.  O-RAN proposes that both NETCONF and YANG solution sets be specified in 3GPP Rel-16.

[SA5 answer]

Provisioning MnS, defined by the following Stage 2 protocol agnostic operations (CRUD) (cf. clauses 11.1.1.1 to 11.1.1.4 of TS 28.532):

· createMOI operation

· getMOIAttributes operation

· modifyMOIAttributes operation

· deleteMOI operation

For the Stage 2 protocol agnostic operations listed above, 3GPP SA5 is considering to define a limited mapping of the CRUD operations defined in TS 28.532 (clauses 11.1.1.1, 11.1.1.2, 11.1.1.3, 11.1.1.4) as a Stage 3 NETCONF solution set for Rel-16.
3GPP SA5 has defined the mapping of Stage 3 RESTful HTTP-based solution set in TS 28.532 clause 12.1.1 and Annex A.1 provide the RESTful HTTP-based solution set for all aforementioned Provisioning MnS and Provisioning data report MnS operations and notifications.

For the 5G NRM, the protocol agnostic Stage 2 model definitions are captured in TS(s) 28.541 which includes the NR, 5GC and network slice model. The following solution sets (Stage 3) for NR YANG definition are available in:
· TS 28.541 Annex E provides the YANG solution set for 3GPP NR NRM.
In addition, SA5 also specified JSON definition in TS 28.541 Annex D and XML definitions in TS 28.541 Annex C.
O-RAN has selected the use of the 3GPP Notification Subscription MnS for subscription to Notifications of the O-RAN network functions.  Within the harmonization activity ongoing between 3GPP and ONAP, O-RAN proposes that a Notification Subscription NRM fragment be specified in 3GPP Rel-16 that supports the use of CRUD operations of 3GPP Provisioning MnS (using NETCONF and YANG solution sets).

[SA5 answer]
3GPP SA5 does not consider that a ‘Notification Subscription MnS’ is required. 
3GPP SA5 has defined at SA5#128 an NRM fragment in TS 28.622 to represent configurable subscriptions to notifications. TS 28.623 will provide YANG, XML, JSON solution sets for this NRM fragment. The TS versions to be published in December 2019 will include these artefacts. This Notification Subscription NRM fragment provides alternative solution(s) to the interface-based operations subscribe and unSubscribe defined in TS 28.532 clauses 11.1.1.5, 11.1.1.6, 11.2.1.1.1, 11.2.1.1.2, 11.3.1.1.3 and 11.3.1.1.4, and whether both solution sets (NRM fragment based and interface based) will be maintained in future releases (Rel-17 and beyond) is being discussed in SA5. 
With regard to supported solution sets for protocol agnostic (CRUD) operations, please see our answer on Provisioning MnS above.
Fault Supervision:

O-RAN has selected the use of the 3GPP Fault Supervision MnS for fault management of the O-RAN network functions.  Within the harmonization activity ongoing between 3GPP and ONAP, O-RAN proposes that a Fault Supervision NRM fragment be specified in 3GPP Rel-16 (including the support of Get Alarm List and Clear Alarm functionality) that supports the use of CRUD operations of 3GPP Provisioning MnS (using NETCONF and YANG solution sets).

[SA5 answer]
3GPP SA5 is currently working on the definition of a NRM fragment in TS 28.622 to represent configurable FM making use of 3GPP TS 28.532 clause 11.2.2, which specifies the information managed for the purpose of fault supervision, such as e.g. AlarmInformation, AlarmList, etc.
YANG, XML, JSON solution set will be made available for this NRM fragment for fault management.

Performance Assurance: 

O-RAN has selected the use of the 3GPP Performance Assurance MnS for performance management of the O-RAN network functions. O-RAN proposes to support file-based performance data reporting with the producer sending a FileReady event notification to the consumer when the PM file is available on the NF, followed by the consumer securely transferring the 3GPP XML PM file via SFTP or FTPES.  Within the harmonization activity ongoing between 3GPP and ONAP, O-RAN proposes that the FileReady VES event notification be modified to include a field that is populated with the type of file that is ready for upload.  A possible solution could be to rename the changeIdentifier field to fileType or by adding a field.

[SA5 answer]

3GPP SA5 has defined both interface (i.e., non-NRM fragment) based solution and NRM fragment based solution for performance measurement control. The former is defined in TS 28.550, while the latter is defined in TS 28.622, XML, JSON and YANG solution sets are available for the NRM fragment based solution.
3GPP TS 28.532 clause 11.3.1.1 specifies the two notifications ‘notifyFileReady’ and ‘notifyFilePreparationError’, enabling the consumer of these notifications to respectively be informed about the readiness of the performance data file, or about the occurrence of an error during the preparation of the performance data file. 

Regarding O-RAN above proposal to “include a field that is populated with the type of file that is ready for upload.  A possible solution could be to rename the changeIdentifier field to fileType or by adding a field.”, SA5 would like to clarify that such a field:
· Shall firstly be introduced in our Stage 2, as a new parameter to the notification notifyFileReady in TS 28.532 clause 11.3.1.1.1,
· Shall then be introduced in our Stage 3 solution sets:

The “FileReady VES event notification” for Performance Assurance will be specified in Rel-16. (In the non-existing yet Restful HTTP-based solution set for integration with ONAP VES API. O-RAN WG1 proposal to map the new ‘fileType’ notification parameter to the field ‘changeIdentifier’ can be considered only for this solution set, given that ‘changeIdentifier’ is a field of the ‘notificationFields’ datatype, corresponding to the existing ‘notification’ event domain in ONAP VES API.)
Communications Surveillance:

O-RAN has analyzed the use of the 3GPP Communication Surveillance IRP (TSs 32.351/32.352/32.356) for managing heartbeat of the O-RAN network functions. O-RAN would prefer to see this functionality supported by 3GPP SBMA. Within the harmonization activity ongoing between 3GPP and ONAP, O-RAN proposes that a Communication Surveillance NRM fragment be specified in 3GPP Rel-16 (including the support of Set Heartbeat Period, Get Heartbeat Period, Get Countdown Timer and Trigger Heartbeat functionality) that supports the use of CRUD operations of 3GPP Provisioning MnS (using NETCONF and YANG solution sets).  O-RAN also proposes that a Heartbeat VES event notification be specified in 3GPP Rel-16.

[SA5 answer]

3GPP SA5 is working on the Heartbeat functionality for 5G in Rel-16, as the successor of the Communication Surveillance IRP for pre-5G technologies. Heartbeat is management service-based (SBMA). The Stage 2 of Heartbeat functionality is as follows:
· 3GPP SA5 has recently defined an NRM fragment in TS 28.622 for control over Heartbeat notifications, in the form of a Heartbeat information object class with two attributes: heartbeatNtfPeriod and triggerHeartbeatNtf
· The Heartbeat object instance can be created and deleted via the provisioning MnS

· The ‘heartbeatNtfPeriod’ attribute can be read / modified via the provisioning MnS operations from TS 28.532, to provide respectively the functionality get Heartbeat period and Set Heartbeat period

· The ‘triggerHeartbeatNtf’ attribute, when set to TRUE via the provisioning MnS, triggers an immediate additional heartbeat notification emission.
· A notifyHeartbeat notification for the emission of immediate and periodical heartbeat notifications has been defined in TS 28.532.
The corresponding Rel-16 Heartbeat Stage 3 are:

· Heartbeat NRM fragment: 3GPP has defined in TS 28.623:
· YANG,XML and JSON solution set for the Heartbeat information object class and its attributes

· Heartbeat notification MnS::
· The “Heartbeat VES event notification” will be specified in Release 16.
Note: The TS versions to be published in December 2019 will include these artifacts. 
Plug and Play and Registration:

O-RAN is working on a plug and play procedure for O-RAN network functions that is based on 3GPP TS 32.508.  O-RAN proposes that the Plug and Play procedures for 5G network functions could be an item to be addressed by 3GPP SA5within the harmonization activity ongoing between 3GPP and ONAP. O-RAN also proposes that in the same context a PnfRegistration VES event notification be specified.

[SA5 answer]

3GPP TS 32.508 (“Procedure flows for multi-vendor plug-and-play eNode B connection to the network”) has been specified in the context of the 4G. The ongoing work aims to define new procedure flows addressing 5G under the Rel-16 5G SON work item. SA5 will investigate how PnfRegistration VES event notification can be used for PnP. We think that introducing the O-RAN plug-and-play procedure for O-RAN Network Functions in 3GPP could be achieved in Rel-17 based on companies’ contributions.
Trace Reporting:

O-RAN followed the progress of 3GPP Study on non-file-based trace reporting and looks forward to the availability of the streaming trace specifications within the 3GPP Rel-16 timeframe. O-RAN also selected to support the file-based trace reporting according to 3GPP specifications. Within the harmonization activity ongoing between 3GPP and ONAP, O-RAN proposes to include file-based trace reporting with the producer sending a FileReady event notification, with a Trace fileType indicator, to the consumer when the Trace file is available on the NF, followed by the consumer securely transferring the Trace file via SFTP or FTPES.

[SA5 answer]

Both file-based and streaming (formally known as “non-file-based”) Trace reporting methods are in the scope of 3GPP Rel-16. With regard to adding a new parameter to the 3GPP notifyFileReady notification to capture the type of file, we think that this should be addressed via companies’ contributions to 3GPP SA5.
Software Management:

O-RAN is working to define detailed requirements on software management for O-RAN network functions. This could be an item to be addressed by 3GPP SA5 in the forthcoming 3GPP in Rel-17 timeframe. 

[SA5 answer]

SA5 has specified software management features for LTE in a non-SBMA approach. The requirements from O-RAN could be considered when introducing Software Management for 3GPP Network Functions with a SBMA approach in Rel-17, based on companies’ contributions.
gNB DU NRM:

O-RAN is working on a standardized list of configurable parameters for O-RAN DU.  O-RAN would like to reuse the 3GPP 5G NRM (TS 28.541) as much as possible and is looking for 3GPP SA5 support in specifying the additional attributes for 3GPP gNB IOCs, therefore allowing O-RAN to align with 3GPP NRM.
[SA5 answer]
Based on the document ‘ORANModel-2019-10-11-144934.docx’, we have the following remarks / questions:
· Sections 7.4.1.2 (Diagrams):

· It would be beneficial, for object classes having the stereotype <<Reference>>, to indicate from which other technical specification they are imported. For example: “(From 3GPP TS 28.622)”.
· Regarding the ‘NF SW’ object class, we recommend re-using the 3GPP defined IOC InventoryUnitSw (cf. TS 32.392) and defining ‘NF SW’ as a sub-class of InventoryUnitSw.
· Section 5.1.1 (Diagrams):

· Is it on purpose that the 3GPP defined Information Object Class ‘Top’ is not represented?

· Is it on purpose that inherited attributes are repeated from ‘ManagedFunction‘ to its sub-classes?

· Is it on purpose that object classes like ‘OCUCPFunction’, ‘OCUUPFunction’ and ‘ODUFunction’ are in italics? Are they abstract (i.e. non instantiable) classes? Can you clarify the rationale behind this?
· Shouldn’t ‘OCUCPFunction’ and ‘OCUUPFunction’ object classes be replaced respectively by references to 3GPP IOCs ‘GNBCUCPFunction’ and ‘GNBCUUPFunction’?
· If not, can you please explain the reason why?
· If yes, is it on purpose that the 3GPP IOC ‘NRCellCU’ (name-contained by ‘GNBCUCPFunction’) is not part of the O-RAN class diagram?
· Our understanding is that the 3GPP IOC ‘GNBDUFunction’ is split into O-RAN object classes ‘ODUFunction’ and ‘ORUFunction’.

· Is this correct?
· It should be noted that if the 3GPP DU specification is not a proper subset of the O-RAN DU specification, then:
a) MnS Consumer/producer using O-RAN DU specification might not work with MnS producer/consumer using 3GPP DU specification; 

b) DU using O-RAN DU specification might not work properly with CUCP/CUUP using 3GPP specification, to form a gNB node.
· Even though, according to our understanding, these object classes are defined by other O-RAN WG’s, shouldn’t they be marked with the stereotype <<Reference>>?
· Is O-RAN WG1 assuming that eNodeB’s will be managed by the same management system as gNB’s? If not, the gNB management system will have only a limited view on eNodeB’s, mainly viewed as X2 end points. To represent this, 3GPP use the stereotype <<External>> for the object class ‘eNodeB’.
· General question: for O-RAN defined object classes, is O-RAN going to identify which gNB performance measurements defined in 3GPP TS 28.552 (clause 5.1) are applicable, on a per object class base? Or, instead, will O-RAN define its own performance measurements?

2. Actions:

To O-RAN Alliance
ACTION: 
O-RAN Alliance WG1 O1 interface group is kindly requested to take the above information into account and provide clarifications. 3GPP SA5 is willing to collaborate further with O-RAN on above aspects.
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