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1
Decision/action requested

Review and approve the pCR on TR 32.838 to complete the clause 7 “Self Organizing Networks”
2
References

[1] TR 32.838 V0.1.0 Compliance of 3GPP SA5 specifications to the NGMN Top OPE Recommendations 

[2] TS 32.522 V11.5.1 Self-Organizing Networks (SON) Policy Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)
[3] 3GPP TR 36.921 V11.0.0 Evolved Universal Terrestrial Radio Access (E-UTRA); FDD Home eNode B (HeNB) Radio Frequency (RF) requirements analysis
3
Rationale

This pCR proposes new text for section 7 of the TR 32.838 to outline the gap between NGMN Top OPE Recommendations and OA&M capabilities offered by 3GPP SA5 specifications, in the part of NM-based centralized SON
With regard to relation between CCO and ICIC, see for example ‎[2], ‎[3].
NGMN Recommendations referred in [1] in the Section 4. “SELF ORGANIZING NETWORKS”, subsection 4.1.3 “Recommendations” put forward the following requirements 

SON  functionality  /  capability  shall  have  controlled  implementation  in  order  to  build  trust  and  confidence in automation and avoid massive operational impact 

…

SON centralized and distributed approach must be supported (depending on the SON use case)
Provide an open Northbound Interface for all SON related parameters for interoperability with 3rd party tools 

TS 32.500 defines Distributed SON as a SON solution where SON algorithms are executed at the NE level (eNB in case of LTE). There are various SON use cases addressed in 3GPP RAN specifications, among them ANR, MLB, MRO, ICIC, eICIC, CCO. For some of them (not for all) existing IRP specifications allow implementation of similar functions at NM-Centralized SON. 

To meet above requirements, IRP specifications shall include, for every SON use case, provisioning for two modes of operation:

Mode A: 

A NM-Centralized SON function directly controls relevant eNB parameters over Itf-N 
Mode B:

The NM-Centralized SON function enables and configures the corresponding Distributed SON function at the eNB; certain eNB parameters may be controlled by the NM-Centralized SON directly
Necessity of Mode A and Mode B support is implied particularly by the above NGMN requirements.

When implemented, these two modes allow for efficient SON operations, particularly in networks where RAN equipment from different vendors is mixed. Important cases are 

· LTE deployed as overlay of UMTS network with LTE and UMTS equipment supplied by different vendors

· LTE HetNet with Macro eNBs and small cells eNBs from different vendors.
ANR use case is a good example of such arrangement between NM-Centralized SON function and eNB-based SON function. TS 32.761/2/3/5 include provisioning for both Mode A and Mode B. With this provisioning, NM-Centralized SON function can directly configure certain Neighbour Relations (NRs) while leaving other NRs to be created / configured by the Distributed SON function running at the eNB. The tools used for this include Black and White lists of Neighbor eNBs etc.

Here is an example how two ANR operation modes can work in a HetNet (Figure 1).  In this example NM-Centralized SON directly controls NRs between Macro eNBs. Small cells eNBs are deployed as a cluster and NRs within the cluster are controlled by Distributed SON. NRs between Macro cells and some of small cells are controlled by the Centralized SON. Such approach allows, on one hand, creation of optimal topology for handovers; on the other hand it facilitates offload of NR management within the cluster, the number of eNBs in which can be significant.
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Figure 1. Example of HetNet Hybrid SON
Several SON use cases were analyzed to check how modes (A) and (B) are covered in existing SA5 specifications. The following table contains the summary of findings.

	SON Application
	Mode A
	Mode B

	Automatic Neighbour Relations
	FFS
	FFS

	Load Balancing

	See TS 28.657/8/9
	See TS 28.657/8/9 that includes per-NR Distributed SON enablement. Some gaps identified 

	Interference Coordination (frequency domain and time domain)
	Interference management is limited to transmit power configuration (NRM IRP, TS 32.762). Nothing similar to Distributed SON frequency domain ICIC.

Concept of time domain ICIC controlled by NM-Centralized SON is present in 36.300, however SA5 specifications lack implementation of that 
	Concept of Mode B for Interference Coordination is absent

	Coverage and Capacity Optimization (CCO)
	Concept of NM-Centralized operations for CCO is missing. 

Relation with Interference Coordination is FFS

Note 1. TS 32.522 identifies for CCO the following parameters to be optimized:
Downlink transmit power, Antenna tilt, Antenna azimuth. All these parameters are used for interference control too.

Note 2. There is a Work Item 560032 to address CCO
	Concept of Mode B for CCO is absent

Relation with Interference Coordination is FFS

	Other SON use cases: MRO, SH, RACH, COC, ES and possibly more
	FFS
	FFS


See outcome of analysis in the corresponding sections below.
4
Detailed proposal

	1st Modified Section


7.1
O&M Support for SON

NGMN Recommendations referred in [1], Section 4. “SELF ORGANIZING NETWORKS”, subsection 4.1.3 “Recommendations” put forward the following requirements 

SON  functionality  /  capability  shall  have  controlled  implementation  in  order  to  build  trust  and  confidence in automation and avoid massive operational impact 

…
SON centralized and distributed approach must be supported (depending on the SON use case)
Provide an open Northbound Interface for all SON related parameters for interoperability with 3rd party tools 

TS 32.500 defines Distributed SON as a SON solution where SON algorithms are executed at the NE level (eNB in case of LTE). There are various SON use cases addressed in 3GPP RAN specifications, among them ANR, MLB, MRO, ICIC, eICIC, CCO. For some of them (not for all) existing IRP specifications allow implementation of similar functions at NM-Centralized SON. 

To meet above requirements, IRP specifications shall include, per SON use case, provisioning for optional enhancements to existing SON procedures, in the following two modes of operation:
Mode A

A NM-Centralized SON function directly controls relevant eNB parameters over Itf-N 
Mode B

The NM-Centralized SON function enables and configures the corresponding Distributed SON function at the eNB; certain eNB parameters may be controlled by the NM-Centralized SON directly
	2nd Modified Section


7.6 
Load Balancing

Definition of some parameters is missing or ambiguous for the X2-based Distributed Load Balancing solution. Some of these problems can be resolved over OAM support and some require attention of the corresponding RAN groups. 

7.6.1. Load Reporting 
There is a general problem with load definition. Currently (TS 36.300, 36.423) it is defined as utilization of PRBs. However UEs attached to the eNB consume not only PRBs allocated to PDSCH/PUSCH; in addition they consume resources that belong to control channels, like for example PUCCH. Amount of resources reserved (statically or dynamically) for PUCCH and separately for HARQ ACK/NACK, CQI, MIMO feedback and scheduling requests, is implementation dependent. However congestion of every of these elements in PUCCH can become a bottleneck. Current 3GPP specifications do not provide for control of these parameters over OAM. The OAM definitions shall be coordinated with corresponding RAN WGs.
In addition, for particular parameters, see the following table.
Table 7.6.1-1: Missing OAM parameters
	Parameters
	Problem

	DL GBR PRB usage

UL GBR PRB usage

DL non-GBR PRB usage

UL non-GBR PRB usage
	Defined in TS 36.423 but not defined in TS 36.214.

These parameters are necessary to estimate utility of handovers caused by LB

	Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity)
	Defined in TS 36.300, but absent in TS 36.423.

This parameter shows how much of total capacity the eNB offers for load balancing; critical for Load Balancing use case
This parameter is a candidate for OAM.

	TNL load indicator 
	Specified in TS 36.423 however grades LowLoad, MediumLoad, HighLoad, Overload are not defined

	HW load indicator (UL/DL HW load: low, mid, high, overload),


	Specified in TS 36.423 however grades LowLoad, MediumLoad, HighLoad,  Overload, ... that are not defined


7.6.2. Behaviour of eNBs: load balancing action based on handovers
There is no definition of parameters (like target or maximum load) that should be considered by a eNB when making decisions on initiation of the offload to a neighbour eNB.
On the other hand, the eNB that is a potential target for the Load Balancing handover needs similar parameters for admission control. This parameter shall be considered a candidate for OAM.
7.6.3.Behaviour of eNBs: Adapting handover and/or reselection configuration
There is no definition of parameters (like the target or maximum load) that should be considered by a eNB when making decisions on requesting change of mobility related parameters in the neighbour eNBs.
For the requested change, according to TS 36.300, section 22.4.1.4, all automatic changes on the HO and/or reselection parameters must be within the range allowed by OAM; however there is no definition of corresponding OAM parameters. 

The neighbour eNB needs similar information (like the target or maximum load) to accept or reject the change requested by a neighbour eNB or suggest modifications. These parameters shall be considered as candidates for OAM 
	3rd Modified Section


7.11
QoS Optimization 
7.12 Inter-Cell Intereference Coordination (ICIC)
This section is devoted to compliance of inter-Cell Interference Coordination (frequency domain and time domain). Definition of some parameters is missing or ambiguous for the X2-based Distributed ICIC solution. Some of these problems can be resolved over OAM support and some require attention of the corresponding RAN groups. 
7.12.1Frequency Domain ICIC

In current SA5 Itf-N specifications interference management is limited to transmit power configuration (NRM IRP, TS 32.762). There is nothing similar to Distributed SON frequency domain ICIC, such as coordination of PRBs used by neighbor eNBs. Therefore frequency domain ICIC lacks definitions for 
Mode A: parameters that would control allocation of PRBs used by neighbor eNBs. Selection of parameters is FFS 
Mode B: OAM configuration parameters for Distributed SON that include at least OAM parameters (e.g. thresholds) that would ensure uniform interpretation of HII, RNTP and OI information. Other parameters are FFS  
7.12.2. Time Domain ICIC
7.2.12.1 General

There is an essential ambiguity in the definition of ABS. TS 36.300 defines Almost Blank Subframes as subframes “with reduced transmit power (including no transmission) on some physical channels and/or reduced activity”.
Obviously the reduction in the transmit power and/or in the activity need a numerical expression which in turn requires definition of additional OAM parameters. These parameters will be relevant to both Mode A and Mode B
7.12.2.2 Missing OAM parameters for Mode A
Concept of time domain ICIC controlled by NM-Centralized SON is present in TS 36.300; however SA5 specifications lack implementation details. Concept of Mode B for time domain ICIC is completely absent
In TS 36.300 in the section 16.1.5:

“For the time domain ICIC, subframe utilization across different cells are coordinated in time through backhaul signalling or OAM configuration of so called Almost Blank Subframe patterns”.
However definition of objects / attributes carrying ABS patterns is missing in SA5 OAM specifications.
In the section 16.1.5.2.2
“Configuration for interfering non-CSG cell”: 

“When the time-domain inter-cell interference coordination is used to mitigate interference between two cells using X2 signalling of ABS patterns from an interfering eNB to an interfered eNB, the following OAM requirements are applied.

-
OAM may configure association between eNBs to use the time-domain inter-cell interference coordination”.
However relevant OAM parameters are missing in SA5 specifications and therefore shall be added.
7.12.2.3 Behaviour of eNBs involved in Time Domain ICIC operations
Informative Annex K of TS 36.300 suggests two deployment scenarios for Time Domain ICIC, both assuming that involved eNBs are Macro eNB with subordinated small cell (e.g. Pico) eNB. 

Without such assumption, there is no evidence that protocol defined in TS 36.423 would be working in case when involved eNBs come from different vendors, due to the following degrees of freedom allowed by the protocol:
1. Usable ABS Pattern Information messages can be transmitted any time with any gaps in-between
2. Indicators like DL/UL ABS status can be transmitted any time
3. There is no definition of to which Usable ABS Pattern Information the DL/UL ABS status message refers
4. There are no parameters that would control ABS partitioning between two eNBs
5. eNB1 and eNB2 can issue conflicting requests to each other of allocation ABS patterns, so need some mechanism to resolve collisions
Therefore existing definitions are in fact limited to “star” configuration. Even for this type of operations, need additional OAM parameters to specify master/slave relations of the involved eNBs.

 It is FFS whether “star” configuration is sufficient for operations beyond the deployment scenarios outlined in the Annex K of TS 36.300. 
The conclusion is that for use of Time Domain ICIC in multi-vendor environment the following additional OAM functions are needed:
· For Mode A: OAM parameters that directly control ABS patterns of all types
· For Mode B: parameters that configure Distributed Time Domain ICIC operations to eliminate above gaps 1-5.
7.12.3. 
Relations with CCO use case

According to the section 7.13.2 of this document, the set of managed parameters that used in CCO use case shall be a superset of managed parameters used in ICIC. On the other hand, according to TS 32.522, one of options is that the CCO SON algorithm is located in the NM. Therefore all ICIC parameters shall be manageable over Itf-N
7.13 Coverage and Capacity Optimization

7.13.1 Review of SA5 specifications 
TS 32.521 includes requirement that the operator shall be able to configure all aspects of Distributed SON CCO. The following Use Cases are listed:
· E-UTRAN Coverage holes with 2G/3G coverage

· E-UTRAN Coverage holes without any other radio coverage

· E-UTRAN Coverage holes with isolated island cell coverage

· E-UTRAN cells with too large coverage
Capacity optimization is not addressed. 

In TS 32.522:
1. One of two options is that the CCO SON algorithm is located in the NM; 

2. Requirements for collection of CCO related performance measurements to assess coverage and capacity; however these measurements are not identified.
TS 32.522 identifies for CCO the following parameters to be optimized:

· Downlink transmit power
· Antenna tilt
· Antenna azimuth
Exactly same set of parameters is identified as target for interference control; see Sec. 4.4 of TS 32.522 “Interference Control Function”.
Above observation allows to conclude that in SA5 specifications the set of managed parameters for the CCO use case shall include at least parameters used in the Inter-cell Interference Coordination (ICIC) use case 
Note. There are standard sources that support this conclusion, like TR 36.921 and related contributions. 
TS 28.658 provides specifications for power control by NM Centralized SON, with parameters like maximumTransmissionPower and referenceSignalPower.
7.13.2 Relation to ICIC
Above observation allows concluding that the set of managed parameters used in CCO use case shall be a superset of managed parameters used in ICIC. Therefore all said in the section 7.12 is directly applicable to the CCO use case.

In particular, for the CCO use case, additional OAM parameters shall be introduced for direct control of PRB allocation schemes by the NM-centralized SON and for configuration of Distributed ICIC. 
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