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Decision/action requested

The group is asked to discuss and agree on the proposal.
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Discussion
The assumption is that MnS consumer has access to DN information. In TS 32.158 [1] mapping of DNs to URIs and the URI structure are defined as following:

----------------------------------------------- Extracted from TS 32.158----------------------------------------------------------

4.2.3
Mapping of DNs to URIs

……
The complete URIs for the examples are

http://operatorA.com/subNetwork=south/managedElement=a/eNBFunction=1/cell=1

http://south.subNetwork.operatorA.com/managedElement=a/eNBFunction=1/cell=1
The constructed URI-DN-prefix is a FQDN that can be registered into a name resolution service such as DNS. The sole presence of a constructed FQDN does not mean it can be resolved to an IP address and there is a server listening at that address.
Using the mapping rulea, a DN is mapped predictably into the URI authority component and path component.
The leftmost part of the path component may include one or more path segments ("label")
http://operatorA.com/{label}/subNetwork=south/.../cell=1

allowing to structure the resource hierarchy, for example
http://operatorA.com/3GPPmanagemen/ProvMnS/v1500/subNetwork=south/.../cell=1
The character set allowed in DNs is much bigger than the character set allowed in the path component and authority component of a URI. Care needs to be taken when selecting the naming attribute names und values that the mapping from a DN to a URI does not become impossible as a consequence of not mappable characters.

……
4.4
URI structure

URIs identifying resources representing managed object instances shall follow a common structure given by

http://{URI-DN-PREFIX}/{root}/{MnSName}/{MnSVersion}/{URI-LDN}

where:

{URI-DN-PREFIX}

indicates the authority part of the URI constructed from the DN prefix.
{root}



indicates an optional root for structuring the resource hierarchy.

{MnSName}



indicates the optional MnS name.

{MnSVersion}



indicates the optional version of the MnS.

{URI-LDN}



indicates the resource path constructed from the LDN.

……
----------------------------------------------------- End Extract ------------------------------------------------------------------------
MnS instances can be identified by URIs which represent operation resources. In TS 28.531 [2] and TS 28.532 [3], IS operations provided by, for example, the MnS producer, can be mapped to HTTP method and resource URIs. For example, allocateNSI operation maps to POST method with resource URI as the following, extracted from TS 28.531 [2]:

----------------------------------------------- Extracted from TS 28.531----------------------------------------------------------

Resource URI: {URI authority}/ObjectManagement/NS/ServiceProfiles

The URI authority is defined by the service provider. 

----------------------------------------------------- End Extract ------------------------------------------------------------------------

Observation 1: The URI of MnS instances includes two mandatory parts, i.e. URI-DN-prefix and URI-LDN. URI-DN-prefix is FQDN defined by MnS producer and can be registered into a name resolution service. URI-LDN can be mapping from DN.
Observation 2: How to map from DN to URI-LDN has been defined in TS 32.158.  

Pre-configuration of MnS instance URI-DN-prefix is simple and easy to implement, but it needs a lot of maintenance work (assuming large number of MnS instances are deployed). It is suitable for a system with a small scale. However, getting URI-DN-prefix (i.e. FQDN) of MnS instance through name resolution is a more attractive solution for middle-scale and larger-scale systems. 
The NAPTR resource record is defined in IETF RFC 3403 [5] and it is a powerful tool that allows name resolution server to be used to lookup services for a wide variety of resource names, which are not in domain name syntax. 
The S-NAPTR (i.e. Straightforward-NAPTR) procedure is defined in IETF RFC 3958 [6] and describes on how to discover FQDN dynamically and resolve it to target server and port by using both NAPTR resource records and SRV (see IETF RFC 2782 [7]) resource records. When using the S-NAPTR procedure, the Application-Unique String is the starting name from which the information of the services, protocols and actual canonical node names can be sought. MnS names and operations have been defined by TS 28.532[3], TS 28.531[2] and TS 28.550[9]. The MnS name or operation or both can be the Application-Unique String in the NAPTR resource record (i.e. RR). The authoritative name resolution server for the given domain should be provisioned with FQDN for each MnS instance.  The MnS consumer can use MnS name or operation or both as Application-Unique String in the S-NAPTR procedure. The FQDN for each MnS instance can be sought in NAPTR RR through MnS name or operation or both. 
If there is only one MnS instance providing certain management service, only NAPTR RR are needed for the procedure. If there are several MnS instances providing certain management service, NAPTR and SRV resource records are needed for the procedure.  
For the example illustrated in Fig 1, "ProvisioningforNSI" or "allocateNsi" or both can be the Application-Unique String associated to the FQDN of MnS instance in the NAPTR resource records. MnS consumer will get a NAPTR response with flag "a" which has a replacement target (i.e. the FQDN of MnS instance) pointing to the A/AAAA record. Otherwise, MnS consumer will get a NAPTR response with flag "s" which has a replacement target pointing to several SRV records in each of which there is a FQDN of MnS instance pointing to the A/AAAA record. 
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Fig. 1  FQDN resolution procedure to discover a MnS instance
Observation 3: Using MnS name or operation or both, MnS consumer can get the URI-DN-prefix of the MnS instance URI through NAPTR RR and optional SRV RR.
If the MnS consumer can access MIB, it can map DN to URI-LDN according to TS 32.158[1]. 

If the MnS consumer cannot access MIB, it can get DN of base object instance by MnSQuerry operation mentioned in TS 28.533 [4], and further get subordinate object instances and attributes by getMOIAttributes operation defined in TS 28.532[3]. Then finally, the MnS consumer gets the URI-LDN by mapping DN to URI-LDN. 
Observation 4: MnS consumer can get URI-LDN through MnSQuerry and getMOIAttributes operation and by mapping DN to URI-LDN.
Funally, the MnS consumer can construct the MnS instance URI from the above URI-DN-prefix and URI-LDN according to the resource URI structure defined for each MnS in stage 3. 
4
Proposal

The group is asked to discuss and agree with the following:

1. S5-197161 CR TS 28.533[8] provides that MnS consumer may get URI of MnS instance by pre-configuration or by mapping from DN, described in TS 32.158[1]. 
2. S5-197162 CR TS 28.532[3] provides how to get each part of URI of MnS instances, including the discovery with NAPTR resource records and optional SRV resource records, as well as MnSQuery operation and getMOIAttributes operation.
3. S5-197163 CR TS 28.532[3] provides stage 2 and stage 3 definition of MnSQuery operation.
